
 

  

 



ii 
 

Preface 

In shaping the socio-economic development of the country the Government of Malaysia has predicated it 

based on successive development plans that outlines its economic focus, channels budgetary allocation 

and highlighting the underpinning means in which to achieve those strategic objectives. The National 

Information and Communications Technology (“ICT”) Roadmap was introduced in 2008 to provide a 

framework to enhance the productivity of key sectors of the economy and promote the development of 

new ICT-based and knowledge intensive industries. It organizes and coordinates the formulation of 

policies, programs and plans in adopting ICT. It laid out three strategies for implementation. Besides the 

National ICT Roadmap, there are eight other Technology Roadmaps that also have a bearing on ICT, 

particularly how ICT acts as an enabler for other disciplines. These strategic plans are drawn up based on 

the prevailing fundamental conditions of the day. However, over time, these strategic plans lose currency 

due to dynamic fluctuations with said fundamental conditions. Thus, a review is necessary so that the 

plans can be realigned according to the various forces that shape the countries landscape. It is with this 

in mind that the “Blueprint for the Implementation of ICT Roadmap for Malaysia” was commissioned. 

In October 2010, the Government of Malaysia announced its transformation framework towards achieving 

Vision 2020. Among others, it highlights the importance of ICT in achieving various initiatives under its 

New Economic Model (NEM) which is driven by strategic and comprehensive Government and Economic 

Transformation Programmes (GTP and ETP, respectively). ICT has been and will continue to be a critical 

factor to both enable delivery and create advanced solutions for many Entry Point Projects (EPPs), 

Business Opportunities (BOs) and NKRA initiatives identified under ETP and GTP. The objective of study 

is to identify the key ICT technologies focus areas and to prepare a economic areas and activities. The 

result of the study will be used as a guiding principles  for Malaysian ICT industry to achieve the following 

objectives: 

 

i. Positioning ICT as the key enabler for  ETP, GTP, 1 Malaysia and Digital Malaysia;  
ii. Positioning Malaysia in the Top 10 in World Economic Forum (WEF)’s Innovative Index;  
iii. Economic contribution from ICT to be 20% of National GDP; and  
iv. Creating globally competitive Malaysian ICT champions. 

 
 

To facilitate consultations on specific issues, several committees were established which contributed 
towards the development of the Blueprint. A number of consultations, discussions and roadshows were 
conducted with relevant ministries, government agencies, industry players and other key players on the 
specific recommendations of the Blueprint. The approach was to determine the most viable options in 
achieveing the strategic direction and stated objectives with an emphasis on an iterative, consultative and 
collaborative process. This involved analysing industry trends through external and internal interviews, 
cross country comparisons, identifying technology trends, and arriving at a consensus for a suitable and 
actionable plan for Malaysia. 

Accruing from the work done, the Blueprint was formulated based on the aggregated study of the various 

roadmaps and has resulted on the recommendation of six Focus Area’s and thirteen Strategic Initiatives. 
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1.1. Executive Summary 
The ICT industry is expected to play a critical role in achievement of 

Malaysia’s Vision 2020. As part of the same objective, government of 

Malaysia has come up with strategic and comprehensive Government and 

Economic Transformation Programmes (GTP and ETP).  Additionally, 

Digital Malaysia (DM) programme has been launched to drive Malaysia 

towards a digital economy. ICT will be a key enabler for Entry Point Project 

(EPP), Business Opportunities (BO) and NKRAs identified under the ETP 

and GTP, and is natively part of the DM programme.  

However, in the last decade the ICT contribution to the Malaysian Gross 

Domestic Product (GDP) has come down from around 12.9% in 2000 to 

9.8% in 2010. The weakened contribution of ICT to the GDP is largely due 

to the decline in the contribution of ICT manufacturing (from 9.6% in 2000 

to 4.1% in 2010). During the same time, the ICT industry has significantly 

migrated towards services, with the Telecom and IT services contributing 

to about 73% of the industry revenues in 2010. Notwithstanding few 

exceptions, Malaysian-born ICT firms have either not moved up the 

innovation ladder or have been unable to convert their capabilities into 

profitability. 

Another concomitant aspiration for Malaysia is to move up on the 

Innovation Pillar of the World Economic Forum (WEF) Global Competitive 

Index where Malaysia is currently ranks 24th.  

DM programme has been created to deliver a 17% contribution to Gross 

National Income (GNI) by 2020. The programme rests on three blocks; the 

existing initiatives parked under Block 1 are expected to contribute around 

5.4% to GNI, Block 2 which includes enhancing existing transformative 

initiatives in GTP & ETP is expected to contribute around 7.3%; while the 

remaining 4.3% will be contributed by infusing ICT across the rest of the 

economy & exploiting opportunities powered by the Digital Age.  

While the DM programme is going to activate ICT demand, the Strategic 

National ICT roadmap exists to enable innovation. In fact, the National ICT 

roadmap is an existing initiative as per the Block 1 in the DM programme. 

The ICT Strategic & Technology roadmaps help build the local supply of 

technologies and the industry to support the implementation of DM 

programme. 

 

  

 

 

 

 

 

 

“We will build an 

ecosystem that 

promotes the pervasive 

use of ICT in all aspects 

of the economy to 

create communities 

connected globally & 

interacting in real time." 

Prime Minister Y.A.B 

Dato’ Sri Mohd. Najib 

Tun Haji Abdul Razak at 

the Global Science & 

Innovation Advisory 

Council in New York. 
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Figure 1.1-1 National ICT Roadmap Provides Local Supply to Support Digital Malaysia 

 

Historically, various ministries and government agencies in Malaysia has invested in developing 

roadmaps. Specifically, the ICT and various technology roadmaps have been developed by MOSTI as 

well as its associated research institutions. The ICT industry is characterized by extremely fast paced 

changes in global competitiveness as well as consumer attitudes driven in large part by its susceptibility 

to disruptive innovation.  Accordingly there is the need to review these roadmaps on a regular basis for 

context, local abilities and implementation capability and update them as needed. In addition, there is the 

need to independently keep identifying and isolating Focus Areas (FAs) for Malaysia on an ongoing basis. 

It is imperative therefore to derive a national ICT roadmap which drives Malaysia towards the Vision 2020 

by focusing on: 

 Positioning ICT as a key enabler for ETP, GTP, 1Malaysia and DM; 

 Positioning Malaysia in the Top 10 in the WEF’s Innovation Index; 

 Economic contribution from ICT to be 17% of national GNI; and 

 Creative globally competitive Malaysian ICT champions. 

The starting point of this process has to be the review of the 2008 Strategic ICT Roadmap, which had 

identified three FAs namely; 1) Wireless Sensor Networks, 2) Predictive Analytics and 3) 3D Internet. The 

review exercise has been undertaken by considering a four pronged approach which includes: 

 Competitive Assessment of the identified FAs covering country readiness of Malaysia and the as-

is situation across Industry, Research Development & Commercialization (RD&C) and Human 

Resources; 
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 Alignment with Global Megatrends; 

 Ease of implementation; and 

 Views of the various stakeholders. 

Figure 1.1-2 Review of the Strategic ICT Roadmap 

 

The 2008 Strategic ICT Roadmap has identified certain best practices such 

as: 

 2 out of 3 FAs match with global megatrends; 

 Usage of signposts and vision areas to manage opportunities and 

risks; 

 Development of an Institutional Co-ordination plan to implement 

the FAs; 

 Recommendations on the talent pool & capability development; 

 Recommendations on infrastructure development; 

 Recommendations on commercialization & growth programs; 

 Recommendations of Immediate steps; and 

 Recommendations on fast-tracking of implementation. 

The roadmap also identifies critical gaps areas such as: 

 Incorporating the strengths and weaknesses of the Malaysian 

RD&C ecosystem; 

 Taking into account the local ICT industry capability; 

 Assessment of the human resource capability beyond that of ICT 

workers in the industry; 

 Ecosystem development plan has to be comprehensive; 

 Implementation plan needs to be detailed and actionable with roles 

and responsibilities clearly identified; 

 Milestones and timelines have to be made clear and  explicit; and 

 

 

 

 

 

 

The pace of disruptive 

change is fastest in the 

ICT industry, it is 

imperative therefore to 

regularly revisit the 

objectives and goals 

established as part of 

the historic strategic 

roadmaps and then 

realign the strategic 

roadmaps to what is 

pertinent. 
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 Monitoring and evaluation  of the roadmap are critical. 

While the roadmap was fairly extensive in its observations and 

recommendations, the execution was not implemented the manner that it 

was provided for. Five years from its creation, the roadmap has merely 

achieved the completion of one FA. Wireless Sensor Networks have been 

implemented in Malaysia with some measure of detail and success. 

Assessment of the nine technology roadmaps and the Malaysian Public 

Sector Open Source Software (OSS) Masterplan suggests that all nine of 

the technology roadmaps (namely MEMS, Nano-electronics, Semantic 

Technology, Grid Computing, Wireless Communications, Cyber Security - 

public version, Biometrics, Bioinformatics and Nanotechnology) are all well 

aligned with the global megatrends and hence, are future proof at this point 

in time. 

However, the technology roadmaps need to be upgraded to address the 

gaps that have been identified. The specific areas for enhancement are: 

 Setting measurable milestones; 

 Detailed identification of stakeholders to implement roadmap; 

 Identify the funding mechanisms; 

 Detail private sector participation; 

 Detailing of specific programs and projects to implement the 

objectives; and 

 Human capital development initiatives to have the human 

capabilities to implement the roadmaps. 

The Malaysian Public Sector OSS Masterplan is found to have minimum 

number of gaps and is being implemented by MAMPU with considerable 

success.  

Review of the current state of Malaysian RD&C Ecosystem 

Before we embark on to mitigating the gaps identified above, it is prudent 

to do a review of the Malaysian RD&C ecosystem. To achieve the 

objective as above, it is reasonable to start with assessing the state of “As-

Is” for the Malaysian RD&C efforts. The framework for analysis covers the 

following parameters: 

 Research Publications, Patents and Commercialized technologies; 

 RD&C Structure; 

 Human Capital & Technology Skills; 

 Intelectual Property (IP) Management; 

 Commercialization Model(s); 

 Funding Model(s); and 

 

 

 

 

 

 

Lack of traction for the 

historic strategic 

roadmap can be 

attributed to the 

absence of an 

actionable 

implementation plan, 

inter dependent 

assumptions, and the 

inability to map the plan 

to the existing local 

capabilities. 
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 Collaboration Model(s). 

Analysis of research efforts across various Institutes of Higher Learning (IHLs) in Malaysia indicated no 

common or clear focus areas in most IHLs. In absence of a clear and common focus areas across the 

institutions, there is a great likelihood of universities pursuing research & excellence in a multiple areas 

and therefore have a very restricted viable output. It can be plausibly argued that research should focus 

on broad range of topics to create a diversified portfolio, however, it is axiomatic that publicly funded 

research focuses on certain defined areas. This focus on a defined set of areas should be driven by the 

nation’s RD&C policy and would ensure that various players in the country’s innovation eco-system are 

working together towards achieving a common national goal. 

While there are large number of research projects being pursued at IHLs and universities, there is a 

genuine dearth of IP creation and commercialization of research. Currently the IHLs hold less than 20 

patents in ICT related technologies. From about 4,000 ongoing research projects, the patent creation rate 

is less than 1% while the commercialization rates are marginally higher than 1%.  

The IP creation at the university level therefore is certainly a cause of concern and hence, a candidate for 

area for improvement.  The primary objective has to be to create awareness and educate the various 

stakeholders about the need and the importance of IP creation. 

Figure 1.1-3 IP Management & Commercialization Trend in the IHLs 

 

Recommendation  

Develop the education and awareness programs to ensure orientation of the research towards 

commercialization. A sustained awareness and education efforts by a relevant body (IPTC of MYIPO) 

could be a significant step towards transitioning the cultural orientation of the research community 

towards a more market oriented RD&C. 

Another concomitant issue is lacking a proper understanding of the process, specifically the various tasks 

that need to be accomplished for filing an IP. Addressing this issue could potentially have a monumental 

impact on the willingness of the innovators to get on with the process. 

Recommendation  

Develop the IP Management Standards and Governance Structure. Define Best Practices in IP 

Management and propagate the same to the IHLs (through the ICCs), RIs and the ICT industry. 
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While most IHLs have Innovation & Commercialization Centers (ICCs) 

established, in most cases a learning curve is essential before they 

become effective. While the IHL focus is on commercialization, they can 

potentially act as the key source of local expertise in the entire value chain 

of IP management especially in IP protection.  

Recommendation 

Strengthen the ICCs currently embedded in the Malaysian IHLs. This will 

involve strengthening the twin processes of Evaluation & 

Commercialization and the filing and protection of Patents.  

The war for IP protection across the globe is only heating up. The 

emergence of patent trolls, patent wars between the largest smartphone 

vendors and the pursuit of Merger and Acquisitions (M&A) deals to acquire 

the patent portfolios of a company all emphasize the importance of IP 

protection especially outside the home country. However, the direct costs 

for the same can be astronomical in addition, to the time it may consume. 

Recommendation  

Create strategic funding for IP Filing and acquisitions in FAs through a 

MYIP Fund. The primary objective of the appropriation is to finance 

international patent filing costs including legal fees and filing fees. Further, 

the fund intends to support the development of IP portfolio critical to 

Malaysia’s strategic focus on identifying FAs. The IP fund is envisioned to 

develop a strong IP position in Malaysia leading to a 10 fold increase in the 

total number of patent filings by Malaysian entities by 2020 to reach the 

level of innovation typically seen by countries such as South Korea, USA 

and Japan.  

It is also expected to offer market protection for homegrown Malaysian ICT 

companies when competing in national and international markets from 

patent trolls and unfair competition. The IP fund is conceptualized with the 

intent to provide a National Competitive Advantage in the regional and 

global context. 

There exists an enduring discussion with regard to the nature of RD&C that 

needs to be conducted by the IHLs. Arguably as an IHL, it is imperative 

that a certain amount of curiosity driven fundamental research would be 

conducted, however, it is equally important to focus towards issues that 

address opportunities in use-inspired research. Recognizing the end goal 

of research commercialization needs to be completely internalized to the 

RD&C process in its entirety. There is, however, the need to have a 

consistent definition of what qualifies as commercialization. 

Recommendation  

There needs to be a standard definition of Commercialization across the 

IHLs and the funding agencies. This is imperative to ensure that 

recommendations impacting commercialization get implemented and 

subsequently their performance and impact is measured correctly. 

Malaysia needs to embed the culture of creation, commercialization and 

the protection of IP across its IHLs. It is therefore critical that performance 

 

 

 

 

 

 

Ability to innovate and 

commercialize is core to 

the creation of a self-

sustaining ecosystem for 

ICT industry. This will 

need to be nurtured 

through a series of 

structured institutional 

interventions.  
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measures include such Key Perfomance Indicator (KPI) that will drive 

acceptance and eventual incorporation of IP creation in the research 

process.  

Recommendation  

The performance review mechanism for the various stakeholders across 

the universities and IHLs need to incorporate KPIs that provide as much 

importance to the commercialization of results as they do to authoring 

publications in scientific journals and creation of patents. 

Likely parameters for measurement include: 

 Number of successful licensing, partnership or spin-offs; 

 Number of patent filing, disclosure, intellectual property rights 

(IPR), number of new projects commercialized; 

 Number of technology licensing agreements; 

 Number of collaborative research projects initiated; 

 Commercialized outputs as a percentage of total grants; 

 Number of startups companies, sponsored research projects; 

 Number/Measure of ideas transferred to the industry; monitored 

for sustenance; and 

 Number of inventor workshops conducted. 

Measuring some of these variables on an annual basis and incorporating 

awards and penalties linked to above is likely to support long term 

acceptance. This could result in cessation or reduction in the number of 

grants or even increasing the amount and number of grants to the 

compliant IHLs. Further training the staff at ICCs will also assist the long 

term institutionalization. 

Most of the current funds have a skew towards RD&C (Science Fund, 

Ministry of Higher Education (MOHE) - FRGS, LRGS and ERGS) and pre-

commercialization (Techno Fund, Inno-Fund, e-Content fund and PRGS) 

activities. The only native commercialization funds are the CRADLE fund 

and MTDC’s CRDF fund. Considering this lack of focus, it is inevitable 

therefore that the rate of commercialization in the IHLs has been anemic.  

Recommendation  

Ensuring funding availability for commercialization of the locally developed 

technologies; this will require for the following to be ensured: 

 Align with the previous recommendation of commercial evaluation 

of the projects before funding; 

 Allocate a certain percentage (25 - 30%) of funding from existing 

non-commercialization funds is allocated for the commercialization 

activities. These activities could include the costs of hiring industry 

experts, costs of engaging with external businesses or technical 
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advisors (including IP experts, legal experts), skill training, sales and marketing activities, and the 

purchase or access to market information; and 

 Allow for above activities for the existing commercialization funds as well. 

It is important to guide and hand hold the IP creator through the commercialization process, in many 

cases this will involve provision of access to market research that enlightens that innovator on the market 

and business potential, these would then evolve to preparing a detailed business plan, negotiating & 

structuring deals for technology transfer / commercialization and etc. Supporting the innovator is critical to 

cross the ‘valley of death’, i.e. the gap between the prototype and a viable offering. 

Recommendation  

It is appropriate that every IHL and RI in Malaysia establishes a network of Technology Business 

Advisors (TBA) that would include requisite resources from the industry and support functions such as 

finance, legal, consulting and technical domains. These resources can be the alumni, visiting or retired 

faculty, and even new relationships. 

The duration for which an idea is supported is critical as an extended focus on unviable ideas has a 

significant opportunity cost. An eco-system that provides an extended support to numerous ‘slow’ failures 

is an innovation graveyard. Often enough, a multitude of poor ideas at various stages of failure is most 

likely to be a deterrent to and take much needed resources from viable ideas.  

Pretotyping is one way to circumvent this limitation; this involves testing the initial appeal and actual 

usage of a potential new product by simulating its core experience with the smallest possible investment 

of time and money. 

Recommendation  

Incorporate the concept of Pretotyping at the IHLs and RIs as well as the local industry that is supported 

by government funding. It is essential to link continued support of an initiative to its economic viability and 

the accomplishment of time based milestones. 

Spin offs from the IHLs have a significant economic benefit and impact. Clarity in policies that facilitate 

creation of spin offs tend to manifest itself in a higher number of startups and spin offs. Currently not all 

IHLs have a standard and transparent policy for start-ups, this limits the number of commercial ventures 

that come from these institutions. 

Recommendation  

Clear policy support to startups and spin-offs in IHLs delivers the comfort necessary to the creator and 

facilitates transparency in their dealing and efforts. It is therefore essential to create a transparent, well 

thought out and structured policy for spin-off creation and development from the IHL system. 

IP creation depends significantly on the presence and quality of professional services for IP protection 

and commercialization. The entire value chain of IP disclosure, review and filing requires professional 

support of specialized technology consultants; Malaysia currently lacks adequate levels of professional 

service providers required to support the IP protection and commercialization. 

Recommendation  

It is essential to create a community of practice on technology transfer to share commercialization know-

how, skills and bridge gaps in existing professional services by supporting IP management and 

commercialization: 
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 The proposed Community of Practice (CoP) will create an 

ecosystem that adds value to and supports the technology transfer 

efforts of its members and potential partners; 

 Specific forums that address specific challenges such as legal,  IP 

Protection, planning & policy, training and etc.; 

 Nurtures partnerships between  industry, academia, and the  

government to foster technology transfer and outreach efforts; and 

 It bridges gaps between public & private sector by bringing 

laboratories together with potential users of government-developed 

technologies. 

The ICT Industry in Malaysia has evolved significantly over the past many 

decades. The industry was valued at about RM 80.8 million in the year 

2010, and is expected to grow at an annual growth rate of about 8%, to 

reach about RM 176 million by 2020. The local ICT Industry caters to 

multiple segments, but is dominated by the services sector followed by the 

manufacturing sector. 

Figure 1.1-4 Malaysian ICT Industry Sector View 

 

The market is dominated by the telecom service providers, system 

integrators, solution development, networking, project management 

services to implement applications such as Oracle, SAP across various 

industry verticals. There is, however, a significant shortage of companies 

with strengths in product development; many local companies tend to 

focus on sales and marketing functions. 

Figure 1.1-5 Local ICT Industry Value Chain Assessment
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There seems to be a lack of commercialization enablers for Small and Medium Enterprises (SME’s). 

While spinoff efforts by researcher do get adequate support from the IHLs and RIs, small businesses 

looking to commercialize local RD&C outcome from the IHLs/RIs or from their own efforts, lack a single 

window support to productize the research outcome or platform. 

Recommendation  

Create a Productization Excellence Center to translate research into end user product offerings for 

market. While the high tech incubators do exist in various places such as Technology Park Malaysia, their 

offered services include nurturing start-up companies and technopreneurs from ideation to full 

commercialization by offering offices, modern facilities and administration services. They also support in 

capacity building programme with comprehensive and integrated coaching, mentoring, consultancy and 

training.  

Currently Multimedia Development Corporation (MDeC) also provides incubator support where 

institutions, SME’s or individuals can approach them with ideas or IP. They support them through such 

incubators and also link them with appropriate MNCs or local companies to provide necessary support. 

Besides this support, the guidance and lab environment required to translate a technology to fit the 

requisite market need requires iteration. It is in this regard that a Productization Excellence Center is 

proposed as one-stop-shop for productization support for SME’s and startups. 

It is also important to incentivize the local companies commercializing local ICT IP. Current Income tax 

rules 2005 (PU (A) 269/2005), provide deduction for investment in commercialization of RD&C outcome in 

a related company. This deduction is limited merely to resource-based industry. 

Recommendation  

Provide for requisite Income Tax deductions for local companies commercializing local ICT IP. It is 

recommended that the above incentive be extended to ICT industry as well, considering its enabling role 

in improving efficiency across industries including resource-based industries. 

Global aspiration of Malaysian companies would need institutional enablement. It is said that the strength 

of any company in the market is best determined by the ability of the same to compete in a foreign 

market. While a number of Malaysian telecom service providers are active outside the domestic market 

(Axiata, Maxis, TM, Redtone and etc.), there are hardly any examples outside the Telco domain. 

Hindered by factors such as the relative small size (scale) of domestic operations, limited product 

development capabilities and a lack of sovereign brand rub-off, the local ICT companies would need 

support in their ambitions to demonstrate global presence. 

Recommendation  

Develop a structured mechanism to identify local champions and then promote them and their offerings 

abroad. There needs to be a concerted effort to promote the Malaysian ICT industry abroad. 

The key strategies across branding and promotion are recommended as follows: 
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Branding Strategy 

 Enhance the ICT division within Malaysia External Trade 

Development Corporation (MATRADE) and provide more 

resources and funding to promote ICT in a dedicated manner; 

 Showcase ICT Industry prowess and success stories from around 

the world by publishing in key technology magazine and hosting on 

a dedicated page on MATRADE website; 

 Highlight  key solutions developed for industries like Halal, 

Financial services, Retail, Oil & gas and manufacturing to clients 

abroad; and 

 Highlight success stories in RD&C to showcase the technology 

advancements in key ICT segments. 

Promotion Strategy 

 Enhance the amount of MDF (Market Development Funds –

disbursed by MATRADE). Most of the small businesses face 

problems with finances, it would be imperative for government to 

enhance the amount of MDF from 50% to around 70%; 

 Fund overseas trade fair participation and research paper 

presentations by ICT researchers; 

 Organize B2B match-making initiatives in Malaysia and abroad in 

the countries around the world; 

 Develop marketing and promotional material which highlights the 

achievements of the ICT industry. This material should be actively 

used by MATRADE offices in the countries abroad; and 

 Industry associations like PIKOM, NEF and TeAM should be used 

actively to promote ICT Industry abroad. Funding support should 

be provided to these organizations to actively carry out this role. 

Where ever possible, the locally developed technologies should be given 

preference in government and Government-Linked Company’s (GLC) 

procurement. While Malaysia ranks very high in the procurement of high-

technology products (Malaysia ranks no. 4 on Government Procurement of 

High technology products, one of the factors in WEF’s Innovation Index), 

the local technology industry does not seem to benefit from the same. 

Recommendation  

It is therefore proposed that providing support to locally developed IP with 

the government sector and GLCs should be considered. The same is 

expected to be accomplished by following: 

 Providing preference to products/services leveraging locally 

developed technology as one of the guidelines for all government 

and GLC procurement; 

 Study government and GLC procurement processes and identify 
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means to provide some additional credits for products using locally developed technology; 

 Certain percentage of procurement (10 - 20%) reserved for goods and services either produced 

locally and or using local technology; 

 Provide domestic supplier (smaller ones as well) and equal and an accessible opportunity to 

compete in government procurement of goods and services; and 

 All products and services leveraging local ICT technology to be accredited by a central body to 

ensure preference is given to relevant companies only. 

An important element to build a synergized ICT innovation ecosystem in Malaysia is to first, build linkages 

with global innovation networks and then facilitate migration and acceptance of some of the best practices 

in Malaysia. Malaysia historically was home to the RD&C centers of some of leading technology based 

MNCs such as Agilent, Motorola, Altera, Intel and Seagate amongst others; this trend has ebbed in the 

recent years. 

Recommendation  

Create conditions to attract the technology MNCs to set up their RD&C centers in Malaysia. We 

recommend a concerted effort to attract MNCs to set-up RD&C centers in Malaysia. This can be done by 

a mix of incentives and making available the required human resources. Some of the considerations from 

an incentive structure include: 

 Mandate investment attraction organizations like Malaysian Investment Development Authority 

(MIDA), MDeC, InvestKL, technology parks, and etc. to have a sub-focus on attracting MNCs to 

set-up RD&C centers in the country; and 

 Re-look and calibrate the incentive structure to best-in-class for the same; in addition to tax 

incentives, look at hard incentives as infrastructure subsidy, operational cost subsidy, and etc.  

Two recommendations made by the PwC report on Tax Incentives to promote innovation done for AIM 

are key to attracting MNCs to locate their RD&C centers in Malaysia, these are: 

 Remove the requirement for the RD&C results to be used or carried out in Malaysia (to allow for 

double deduction under Section 34A of the ITA)  so as to encourage MNCs to local their regional 

RD&C centers in Malaysian even though the manufacturing can happen elsewhere; and  

 Abolish the local shareholding requirement so that even MNCs can avail certain RD&C incentives 

otherwise reserved for majority Malaysian owned businesses. 

The relationship between industry and academia is a critical success factor for the development of a 

synergized innovation ecosystem in Malaysia. This relationship is not just about enabling market driven 

research but also the industry availing of the research being conducted by the academia. 

Recommendation  

Enhance and update the portal that facilitates Research – Industry communication. A web portal 

KRSTE.my that has research project information exists, but is not updated and therefore not in use. It is 

essential to ensure the timely updating of this portal. To ensure visibility to industry and co-researchers 

the website should be upgraded to include: enumerate the projects in detail, current status of projects, 

complete transparency on project funding and capture the needs of the ICT industry. 
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Once upgraded it can be an effective channels of communications 

between various stakeholders. It will also create grounds for industry-

needs driven research being undertaken at IHs/RIs by providing visibility to 

researchers on industry requirements. While simple in its idea and 

conception, this single initiative can have a far reaching impact on the ICT 

RD&C landscape in Malaysia, if implemented with sincerity and rigor. 

There exist a variety of funds for the IHLs and the local industry in the 

country; however, these funds have their own distinct approval and 

monitoring system. Their standardization will not just ease the filling of fund 

application for the research community, but also lead to a more 

streamlined funding system with possible model standards of fund 

evaluation. 

Recommendation  

Strengthen & standardize the fund approval and monitoring process. 

Various funds in the science & technology system have their distinct 

approval and monitoring system. The forms for filing the funding 

application, the approval process, monitoring mechanism, constitution of 

the committee and etc. should be standardized to the extent possible. This 

will eventually drive transparency and will create best in class practices. 

Valuation of technology after assessing its commercial impact is a critical 

part of the creation of new IP, Malaysia suffers from the lack of quality 

professional services, especially in technology evaluation and associated 

financial valuation; thus, creating significant hurdles for raising funds for 

SME’s and startups. 

Recommendation  

Need to develop of a Techno-Commercial Rating Centre (TCRC).  A body, 

for Techno-Commercial rating of technologies is proposed on the lines of 

Korea Technology Finance Corporation (KOTEC) in Korea. This 

independent body should give ratings to potential and developed IP and 

technology from a technical as well as commercial standpoint. Its key role 

is: 

 Developing and adopting a definitive standard for evaluation of IP/ 

technology; 

 Obtaining buy- in from the financial sector for its valuation/rating; 

and 

 Coordinating with  government  funding schemes to help with 

commercialization and IP filing especially for SME’s and startups. 

A number of EPPs has been mapped back to ICT technologies across 

different National Key Economic Area (NKEA) sectors and across the 

various Nation Transformation programs. Since, ICT is expected to play a 

critical role in Malaysia achieving the Vision 2020 by becoming an integral 

part of the GTP/ETP/DM programmes. Possible inadequate awareness of 

opportunities in GTP/ETP/DM along with lack of understanding of local ICT 

technologies is inhibiting the potential of local supply meeting key local 
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demand for ICT. 

Various ICT technologies can enable the national transformation 

programme by driving various EPPs under the multiple NKEA sectors. 

Across the multiple sectors in NKEA, and under Government 

Transformation Programme (GTP), Rural Transformation Programme 

(RTP) and Political Transformation Programme (PTP), we have identified 

the various ICT technologies that would play a catalytic role in bringing 

these programmes to fruition.  Five step framework of analysis was used 

to identify the various ICT technologies that could contribute in the above 

programmes: 

 Analyze the detailed value chain for each sector; 

 Identify the trends brought about in various elements of the value 

chain by industry studies, parallels in other economies and 

industry expert views; 

 Classify the trends further into technologies underlying the trends; 

 Analyze the technologies in further detail to detail their fitment and 

benefits; and 

 Analyze the EPPs in the sector to gauge a fit, if any for the 

identified areas. 

Recommendation  

Set of local technologies mapped to ICT opportunities along with identified 

potential local companies. Linkages between technologies required for 

ETP/GTP and available local technologies have been developed. 

A database of existing technologies was created and mapped with the 

existing opportunities in under the various national transformation 

programmes. The mapped opportunities were also linked with potential 

local firms operating in the domain and capable of forming partnership 

with the technology owner. 

On a base of more than 1100 technologies, nearly half the technologies 

have potential applicability in existing NKEAs and related EPPs. 

New EPPs based on FAs can further drive the NKEA sectors. In addition 

to opportunities for existing technologies, numerous other opportunities 

exist in various NKEAs/NKRAs in terms of leveraging ICT to ensure 

greater competitiveness and impact of the economic area. 

Recommendation  

New EPPs for various NKEAs/NKRA: To further leverage ICT as a key 

enabler of competitiveness for various existing National transformation 

programmes, several potential new Entry Point Projects have been 

identified. 

Having reviewed the RD&C ecosystem and the Malaysian local ICT 

industry, we embarked on an independent assessment to identify the FAs 

for Malaysia. It is important to understand that when we refer to FAs, 
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these are broad technology areas which require a number of point technologies working together to be 

possible. The multi-level framework was used to identify the FAs: 

 Level 1: Broad FA listing was done by incorporating the following sources: 

 Frost & Sullivan’s Megatrend research; 

 Frost & Sullivan’s Technology Vision 2020; and 

 Megatrends identified by other firms/research institutions globally. 

 Level 2: Short-listing of FAs by the workshop participants as part of current engagement; 

 Level 3: Validation of the FAs with their relevance to Human Needs; 

 Level 4: Prioritization of FAs: 

 This used an Analytical Hierarchical Process (AHP) driven approach looking at the 

framework covering a) Economic Impact (market size and growth, employment 

generation, alignment with government’s economic agenda and private participation) and 

b) Capability Fit (Human capital readiness, infrastructure readiness, research funding 

availability, technology research maturity and technology commercialization rate); 

 The AHP process was run at the workshop to get the output from the industry in what is 

called the Expert Consensus Model; and 

 The AHP process was run again by MSCMS and Frost & Sullivan with quantitative data 

to validate the workshop findings. 

Recommendation  

The identified FAs for Malaysia are as follows: 

1. e-Services; 

2. Wireless Intelligence; 

3. Ubiquitous Connectivity; 

4. Big Data & Analytics; 

5. Security; and 

6. Cloud Computing. 

We undertook an exercise to prioritize within the identified FAs in case either due to budget constraints 

and or due to cautious approach, a step by step implementation is decided. In our analysis the top 4 FAs 

are e-Services, Security, Wireless Intelligence and Cloud Computing. The next priority is Big Data & 

Analytics and followed by Ubiquitous Connectivity.  

The earlier identified FA of ‘Wireless Sensor Networks’ intended to develop the ICT infrastructure for the 

information society. The same is assessed to be achieved by pursuing technologies pertaining to 

enabling ‘Ubiquitous Connectivity’ and ‘Wireless Intelligence’. While this is relevant, another critical 

aspect necessary to realize the ICT infrastructure for the information society is the need for ‘Security’ 

related technologies that enable surveillance and security platform development. 

Similarly, for ‘Predictive Analytics’ as a focus area, the key intent was to use the massive data generated 

to solve complex issues and challenges. The same is captured in the ‘Big Data & Analytics’ FAs, this 
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goes beyond purely predictive outcomes to analysis, but also captures 

technologies with reference to managing and analyzing the huge amount 

of unstructured data produced to uncover hidden patterns, unknown 

correlations and other useful information to enable better decision making. 

Identification of ‘3-D Internet’ as priority technology leading to the creation 

of content does not seem to have a basis in existing content creation 

potential in Malaysia. Additionally, there is no significant effort since 2008 

to develop the same. Considering this, it is proposed not to consider this a 

core focus area for the revised ICT roadmap. 

In addition, there has been a number of technology roadmaps developed 

within Malaysia over the last few years. Two pronged framework as follows 

was used to do the technology roadmap assessment: 

 Alignment: This looks at alignment with Megatrends, programmes 

of national transformation and the 6 predicate countries of Finland; 

India; Korea; Sweden; Taiwan and USA; and 

 Implementability: This looks at parameters like a) Institutional 

mechanisms responsible for implementation, b) Availability of 

funding, c) Human capability development  d) Targets/ Milestones 

and Timelines e) Private sector participation and f) Specific 

programs/ projects to implement the roadmap objectives. 

The key messages emanating from this analysis can be summarized as 

follows 

 Lot of progress has been made globally in many technologies 

since the time the roadmaps were developed; this could be in 

terms of technology maturity, product/service commercialization 

and their use in various applications; 

 Milestones had not been identified in many roadmaps; 

 In many roadmaps there was no funding mechanisms identified to 

develop and implement the same; 

 For many technology roadmaps, human capital development was 

not clearly defined given that many of these are new or emerging 

technologies; 

 Roadmap did not identify stakeholders to implement the roadmap; 

and 

 Roadmap has not outlined specific programs and projects to 

implement the objectives. 

Recommendation  

There is a need to enhance the existing Technology Roadmaps. The 

national ICT RD&C framework developed by MOSTI is a generic roadmap 

that is able to include other roadmaps. The working together of the various 

elements in this roadmap together with other technology roadmaps would 

drive the focus of RD&C as dictated by the identified FAs. In other words, 

the identified FAs driven by market conditions enable the research to be 
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driven by such needs. Moving further the FAs integrate seamlessly with the Digital Malaysia programme 

with its focus on a result of a nation that connects and empowers government, businesses & citizens 

through digital technology to drive innovation, creativity and productivity. 

 We have identified suitable institutional mechanisms that should take the lead in implementing 

the roadmaps, and these institutional mechanisms should then take the initiative to update the 

individual roadmaps to address the gaps; 

 We also recommend as per below the focus in the respective technologies as per the identified 

FAs; 

 We also recommend that the assigned owners as per above go through the detailed analysis and 

upgrade the respective roadmaps; and 

 We recommend the following process to plan for RD&C in the various IHLs as per the identified 

FAs. 

The positive news is that many of these technologies can be used in a variety of EPPs which have been 

detailed later in the report. The key take-away is therefore to develop these roadmaps further as per 

above and leverage these technologies in the EPPs to enable Malaysia to achieve the Vision 2020. 

In addition, these technologies act as a building block for the development of the various FAs for Malaysia 

to concentrate on. 

Availability of relevant manpower continues to dog the Malaysian RD&C sector and needs a multi-

pronged approach to be addressed. From the survey conducted among RD&C institutes, the issue of lack 

of RD&C oriented manpower availability is highlighted. The concerns cover 1) Quality Issues (the 

challenge of attracting the talent from more lucrative private sector) and 2) Quantity Issues (steady 

decline in students enrolling in S&T based courses at a Bachelor’s degree coupled with few graduates 

opting for masters’ degree). While not unique to Malaysia as a challenge, this gets compounded in the 

country for ICT sector given a) lower base of graduates and b) certain non-ICT sectors perceived to be 

more lucrative at both entry and higher levels in the job-market. 

The human capital challenge is of course not an easy one to surmount and not least because of the 

gestation period of any policy to percolate down to desired impact. As such this challenge needs to be 

addressed at both strategic level (e.g. need for creative programs to cultivate a successful career outlook 

in Science &Technology and research careers) and at a tactical level (e.g. how can current students be 

made to feel more attracted towards RD&C, people from industry to move to RD&C and in niche areas 

ability to attract talent from even across the borders). The ICT Human Resource Taskforce is already 

engaged on this and we recommend the identified FAs be incorporated in their thrust areas. 

Recommendation  

Improving the Human Resources talent base needed for execution of the National Strategic ICT 

Roadmap. 

We reviewed the National ICT Human Capital Development Framework which has the objective of 

producing world-class ICT human resources to help Malaysia realize the national aspirations. We believe 

it incorporates in its Strategic Thrust and the recommended policy all the measures needed to achieve 

the above. We recommend as follows: 

 The ICT curriculum review takes into account the identified Fas; and 

 That that the identified FA be incorporated into the recommended policy of “Channel RD&C and 

Commercialization toward strategic focus areas”. 
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NITC has tasked MOSTI and MIMOS to champion the agenda for ICT 

innovation ecosystem transformation. As part of this agenda the review of 

National strategic ICT roadmap and Technology roadmaps was conducted 

and the recommendations are to be implemented through a consortium 

under MOSTI and accountable to NITC. 

Recommendation  

 The consortium is envisaged to be a representation based on the 

triple helix model of innovation, that has adequate representation 

from Academia, Government and Industry; 

 This consortium will be supported by a dedicated PMO for 

coordinating the implementation progress with the respective lead 

agency for each strategic initiative; 

 For each of the recommended strategic initiatives, a lead agency 

has been identified based on the required competency for 

implementing the initiative. Additionally, an overview of the 

agency’s existing mandate is also considered before proposing it 

as the lead; and 

 While the lead agency is the key to drive the implementation, a 

more specific task-wise participation in the overall implementation 

along with classified roles as per RASCI matrix (Responsibility of, 

Accountable to, Supported by, Consulted with and Informed to) is 

also detailed for each initiative. The same is detailed along with 

the recommendation in chapter 10 of this report and will act as 

guidance for the lead agency while implementing and for the 

consortium while monitoring the progress. 

The focus on the FAs has a potential to create an incremental impact of 

between RM 15 million to RM 30 million on the GNI by the year 2020. The 

base case of RM 15 million is based on the market creation in Malaysia 

and getting a conservative 0.5% of the global market share whereas the 

optimistic case of RM 30 million is based on an additional 0.5% of the 

global market share compared to the base case. These two scenarios 

have the potential of creating incremental thirty-eight to sixty-three 

thousand jobs in Malaysia by the year 2020.  

Figure 1.1-6 FA Impact on GNI and Jobs by 2020* 

 

 

Note:* The GNI Impact is estimated on an incremental basis:  Difference in GNI contribution 

in 2020 and GNI Contribution in 2011. Similar Approach is taken for assessing job impact. 
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The combination of three steps of 1) As-Is growth of the ICT industry 2) ICT contribution in the various 

NKEA sectors and 3) FAs implementation could allow the ICT contribution to the GNI to reach 17% by the 

year 2020.  

Figure 1.1-7 ICT Contribution Mix by 2020 

 

Figure 1.1-8 Strategic Initiatives Summary  

 

  

FA SIs

National Transformation 

Programs SIs

Strengthen 

Institutions SIs

Funding SIs

Local Industry 

Support SI

1 Focus  Areas (FAs) Development Initiative

2 Prioritization of R&D to FAs

3 Aligning Human Resources Roadmap with FAs

4 Attracting MNCs for R&D Centers in Malaysia associated with FAs

5 Enabling ICT Technology for ETP/ GTP/ DM

6 Research – Industry Communication: Enhanced Web Portal Krste.my

7 Bridging gaps in IHLs/ RIs to further Commercialization Agenda 

8 Strengthening IP Management & Commercialization

9 Enabling the SMEs and Startups for Innovation

10 Central Technology Rating & Valuation Body

11 Transitioning existing Funding Model towards Efficiency 

12 Local ICT Champions – Promotion, Branding & Go-Global strategy

13 Preference to Local Technology for Procurement  by Government & GLCs 



25 
 

To ensure each project is implemented in a time-bound manner a monitoring and tracking mechanism is 

proposed through the Project Management Office (PMO).  

Figure 1.1-9 Tracking Mechanism 

 

 

There is no denying that transformation of the Malaysian ICT RD&C and the industry to achieve the 

national goals of economic contribution of 17% to the GNI, positioning of top 10 on the WEF index and 

creation of globally competitive Malaysian ICT champions will be a difficult process. We believe that it is 

feasible especially if supported by a proper process for planning, execution and monitoring. We believe 

that all these elements have been incorporated in the National Strategic ICT Roadmap. 
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In October 2010, the Government of Malaysia announced its transformation framework towards achieving 

Vision 2020. Among others, it highlights the importance of ICT in achieving various initiatives under its 

New Economic Model (NEM), which is driven by strategic and comprehensive ETP/GTP. ICT has been 

and will continue to be a critical factor to both enable delivery and create advanced solutions for many 

EPPs, BOs and NKRA initiatives identified under ETP/GTP.  

NITC, being the Government’s primary ICT advisor and think tank, is taking proactive steps to ensure that 

the National ICT agenda is aligned with Malaysia’s ambition. Among its pledges includes ensuring that 

the applied use of ICT is maximized in both the ETP/GTP.  

The roles and functions of NITC are evolving to better serve the National Transformation Agenda, 

emphasizing more integrated efforts to reduce and finally eliminate “silos” or “ad-hoc” initiatives in 

national ICT development. Accordingly, the new national ICT agenda of the NITC has nine strategic 

thrusts for achieving holistic performance.  

The Development of Technology & Innovation Ecosystem is one of the nine identified thrusts. As 

suggested by the thrust, the establishment of an integrated innovation value chain or ecosystem is very 

important to enable cohesive technology development by various players to provide continuous streams 

of ICT innovations in the country. The Ministry of Science, Technology and Innovation (MOSTI) and 

MIMOS were tasked by NITC to champion this charter. 

Frost & Sullivan along with MSCMS were commissioned by MOSTI during the end of year 2011 (in 

December) to conduct a review of the national ICT and Strategic roadmaps and provide assistance in 

preparing a national ICT roadmap blueprint to be adopted for the implementation in key strategic 

economic areas and activities.  

2.1. Project Objectives & Scope of Work 

The following objectives were specified in the tender document and covered during the project execution. 

Objectives 

The Government of Malaysia announced its transformation framework towards achieving Vision 2020. 

Among others, it highlights the importance of ICT in achieving various initiatives under NEM, which is 

driven by strategic and comprehensive GTP and ETP. ICT has been and will continue to be a critical 

factor to both enable delivery and create advanced solutions for many EPPs, BOs and NKRA initiatives 

identified under ETP and GTP.  

The current study is to identify the key ICT technologies and to prepare a national ICT roadmap blueprint 

to be adopted for the implementation in key strategic economic areas and activities. Ultimately, the result 

of the study will be used as a roadmap for country’s ICT industry to drive the following outcomes: 

 Positioning ICT as the key enabler for  ETP, GTP, 1 Malaysia and Digital Malaysia;  

 Positioning Malaysia in the Top 10 in WEF’s Innovative Index;  

 Economic contribution from ICT to be 20% of National GDP; and  

 Creating globally competitive Malaysian ICT champions.  

The overall objective of the study is to produce key strategies to be adopted as well as an execution plan 

to establish a sustainable national ICT innovation ecosystem containing strategic and synergised ICT-

related national-level technology development programmes and their required implementation 

mechanisms and governance guidelines. The implementation of the execution plan should result in a 

more globally competitive indigenous ICT industry. 
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Scope of Work 

To fulfil the objectives set forth by the RFP the following scope was developed to guide execution: 

Table 2.1-1 Project Scope of Work 

No. Broad Scope Details 

1. ICT as an enabler to drive 
key economic sectors 

 To identify the detailed areas of ICT contribution in the 
EPPs and BOs defined in the GTP, ETP and Digital 
Malaysia; 

 To analyze ICT technology components required in the 
key market solutions; 

 To identify key technologies developed in Malaysia and its 
availability to be inserted into National Transformation 
programs from  

o Universities, CoEs & Syarikat Terbitan Universiti 
(STUs) of universities;  

o Research Institutions; and  
o Private.  

 To identify list of local ICT players and analyze the 
capability & competency levels to undertake projects of 
National Transformation programs.  

2. Malaysia to reach top ten in 
innovative index 

 To analyze existing established roadmaps i.e. National ICT 
roadmap, Nanotechnology roadmap, Public sector OSS 
Master plan and National RD&C roadmap, and identify 
areas of enhancement for existing roadmaps; 

 To analyze existing roadmaps’ relevancy to National 
Transformation programs; 

 To identify and analyze key areas research and the 
database of researchers and focus areas; 

 To analyze the research funded by Government grants’ in 
terms of commercialization rate & patent competitiveness; 
and 

 To identify and analyze the available Centre of Excellence 
and Community of Practices in Malaysia and compare to 
best practices for moving research output to market in 
targeted countries, specifically Taiwan, Korea, USA, 
Sweden, India and Finland.  

3 ICT as competitive edge for 
the country 

 Key technologies developed in Malaysia and sort based on 
the technology maturity level, market readiness and IP 
competitiveness; 

 To identify and analyze Malaysia’s ICT industry’s 
competitive edge compared to targeted countries, 
specifically Taiwan, Korea, USA, Sweden, India and 
Finland; 

 To identify and analyze key Global Mega Trends that is 
relevant to National Transformation programs and existing 
roadmap; 

 To analyze the country’s ICT procurement trend and 
forecast the growth based on market sector; and 

 To analyze the existing commercialization best practices in 
targeted countries, specifically Taiwan, Korea, USA, 
Sweden, India and Finland.  
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No. Broad Scope Details 

4 Establish 5 Malaysian 
brands 

 To analyze local companies and map out key areas of 
strength in relation to key technologies; and 

 To analyze MNCs’ local economy development programs 
and identify potential areas of collaboration to spur local 
companies.  

2.2. Project Approach and Methodology 

To meet the project objectives and scope of work, following conceptual approach was designed: 

 

Figure 2.2-1 Project Execution Approach 

 

 

Ministry of Science, Technology and Innovation (MOSTI) is preparing key strategies to be adopted as well 
as an execution plan to establish a sustainable national ICT innovation ecosystem. The emphasis of the 
assignment was on the establishment of a synergized innovation ecosystem that could create sustainable 
streams of ICT innovations in the country. Based on the project objectives and scope the following 
execution methodology was implemented: 
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Figure 2.2-2 Project Execution Methodology 
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3.1 Review of Malaysian ICT Industry 
 

3.1.1  Overview of Malaysian ICT Industry and Current Market Size 

 The Malaysian ICT industry has evolved significantly over the past four decades, partly due to 

significant government attention bestowed upon it. However, the same attention has resulted in a 

surplus of overlapping institutions; 

 In 2010 the ICT industry as a whole stood at RM 80.8 million, and is expected to grow at a CAGR of 

8% in the coming years; and 

 The make-up of the Malaysian ICT industry reflects a healthy mix of size and origins among ICT 

companies, details are discussed in later parts of this document. 

Over the past four decades the Malaysian ICT industry has received an increasing amount of financial 

and strategic government attention. Malaysia has transformed itself from an Agricultural to an Industrial 

Economy, and aims to reach the Knowledge Economy status in the coming years. ICT is clearly 

recognized as a key enabler for wealth creation by acquiring, generating, utilizing and diffusing 

knowledge. Therefore, Malaysia Plans have increasingly placed more importance on ICT as an enabler 

for economic transformation and societal development. In the 6
th
 Malaysia Plan, ICT was already 

recognized as an enabler for the manufacturing industry. The 7
th
 Malaysia Plan (1996 – 2000) saw the 

establishment of NITC and the formulation of National IT Agenda (NITA), as well as the MSC programme 

with its flagship applications, resulting in greater emphasis being placed on ICT human capital 

development. The 8
th
 Malaysia Plan (2001 – 2005) set aside a substantial sum of RM 7.8 million for ICT-

related projects and leveraged upon proliferation of ICT services to the general public as well as rural 

Malaysian areas. The 9
th
 Malaysia Plan (2006 – 2010) allocated a total of RM12.9 million for ICT-related 

programs, a majority of which went towards the computerization of Government ministries and agencies, 

as well as specifically funding ICT content and entrepreneurship development (details are provided in the 

table below). The 10
th
 Malaysia Plan (2011 – 2015) targets an increase in the per capita income and the 

GDP contribution of the ICT industry to up to 10.2% by 2015. It aims to achieve this through holistically 

fostering RD&C activities, venture capitalist funding and by targeting 85 EPPs to be specifically enabled 

or enhanced through ICT.  

Table 3.1-1 8
th

 and 9
th

 Malaysia Plan ICT Allocation Details 

Programs 
8 MP Expenditure 

(RM Million) 
9 MP Allocation (RM Million) 

IT enablement of Government Agencies 212 5,734 

Bridging the Digital Divide 2,433 3,710 

ICT Funding 1,125 1,493 

MSC Malaysia applications 1,153 1,100 

MSC Development 320 377 

ICT Research & Development 727 474 
    Source: 9th Malaysia Plan 

However, this government attention (as well as jurisdictional realignment among stakeholders as ICT 

continues to proliferate throughout all aspects of life) has also resulted in a plethora of ministries, 

agencies and organizations which oversee the space. The figure below illustrates the difficulty which is 

currently perceived, not only by the industry but also by government agencies themselves, due to this 

constitutional overlap. Calls for institutional coordination or streamlining have been echoing now for 

several years. The figure below details the heavy cross-sectored involvement which exists in the ICT 

industry today, particularly among the highlighted Government-Services quadrant.  
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Figure 3.1-1 Institutional Coordination in Malaysia 

 

Source: MSCTC – IBM Analysis, National Strategic ICT Roadmap 2008 

The Malaysian ICT industry as a whole, along with other sectors or segments of the Malaysian Economy, 

is recognized as being relatively fragmented and small, in terms of domestic ICT spending. In 2011 

overall APAC Enterprise ICT spending was estimated at a value of RM 1,090 million. This means the 

Malaysian ICT industry represents less than 1% of the overall APAC market size. Frost & Sullivan 

estimates that the industry as a whole stood at RM 80.8 million in 2010, having recovered from a slight 

dip in revenues in 2008 due to the global economic and financial crisis. Over the years the growth rate 

exhibited by the Malaysian ICT industry has fluctuated, but at a conservative estimate the expected 

CAGR for the coming seven to eight years stands at approximately 8%. 

Figure 3.1-2 Malaysian ICT Industry
1
 2000 – 2010 (RM Million) 

 

Note 1: ICT Industry estimates excluding Content segment of the market             Source: Frost & Sullivan Analysis 

Approximately 97 to 99% of the Malaysian Economy is made up of SME’s; the ICT industry is assumed to 

have an approximately equal make-up.  According to the Frost & Sullivan Analysis in 2012 there were 

approximately 90 publicly listed ICT companies, and more than 2,500 private legal ICT entities in 

Malaysia. Approximately 20% of these are deemed to be very small or small in terms of annual revenues 

(less than RM 50 million), 15% of them are medium sized (RM 50 to 100 million), and 10% are large or 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 
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Hardware 6.9 6.3 6.6 7.5 8.4 7.5 7.8 8.7 8.9 9.7 10.6   
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very large (RM 100 to 500 million and above). The industry is dominated by local players with more than 

90% local shareholding, and only approximately 5% constitutes foreign or mixed shareholding legal 

entities. 

3.1.2  Market Forecast for 5-10 Years Along with Key Market Segments 

 

 Malaysian ICT industry as a whole was estimated to have stood at RM 87.3 million in 2011, and is set 

for steady growth at 8% over the coming years; 

 The segment mix is moving towards services and software taking up more revenue space, with 

overall telecommunication revenues declining; and 

 Key ICT segments and their prominent players are detailed; key customer verticals include Consumer 

or Home segment, Manufacturing, Government, Banking and Financial services, Communications, 

Oil & Gas and Others. 

The Malaysian ICT industry as a whole was estimated to have stood at RM 87 million in 2011, having 

recovered from a slight dip in revenues in 2008 due to the global economic and financial crisis. Based 

on past performance and expected future movements, the industry is expected to grow between a 

conservative 8% to a more optimistic 11% until 2020. 

Figure 3.1-3 Malaysian ICT Industry 2009 – 2020 (RM Million) 

 

 

In terms of key product or service segments which define the industry, Telecommunication is the largest 

at approximately 57%, followed by Hardware at about 15%, Services and Content at about 15% and 

then Software at 12%.  Of these, prominent sub segments include Telecom services (~40%); Mobile and 

Fixed Phones (~16%); Client Hardware (~7%); Telecommunication Equipment (~6%); Peripherals, 

Server Hardware, Enterprise Network Equipment and Storage Hardware (~10.5%); with the remaining 

software and services totaling approximately 18.5%. Some of the largest and most prominent ICT 

verticals or sub segments, and their associated prominent players, are displayed in the chart below: 
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Figure 3.1-4 Prominent Malaysian ICT Verticals and Key Players 

 

  Source: Frost & Sullivan Analysis 

Key customer verticals, in descending order of magnitude, include the Consumer or Home segment at 

approximately 33%, the Manufacturing segment with 18%, Government-driven spending - which 

contributes approximately 13%, Banking and Financial services at 11%, Communications sector at about 

8%, the Oil & Gas sector at about 4 – 5%, as well as others, (including Retail & Wholesale, Utilities, 

Transport,etc.) totaling 13%. Particularly, Enterprise IT spending (below segments excluding consumer 

segment) is set for continued growth, despite continued economic uncertainty. 

Figure 3.1-5 Malaysian ICT Industry Key Customer Verticals 

 

Source: Frost & Sullivan Analysis and Technavio Report, Base Year 2011  
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3.1.3  Export and Import Profile of Malaysian ICT Industry 

 Malaysian ICT industry is largely export driven, while imports have been fluctuating heavily over the 

past few years; 

 In 2011, exports stood at RM 143.6 million, while Imports stood at RM 154.4 million, with a more 

“Asian-centric” distribution pattern emerging in the past decade for both; and  

 In order to safeguard Malaysian ICT export relevance and financial sustainability, Malaysian 

companies need to focus on harnessing new export markets in developing nations such as Latin 

America, Africa and the Middle East. 

The Malaysian ICT industry has been largely export driven, considering its relatively small overall size, 

and sees its roots in the 1970’s outsourcing or off-shoring origins of the electronics industry dominated by 

American and Japanese investors. Although investment was initially small, the E&E industry recorded 

stellar growth, growing from employing 600 people in 1970 to 369,000 by 2004, with 900 new companies 

entering this market space from 1996 to 2005 alone. New high-end products in this segment include 

mobile phones, telecommunications equipment, computer notebooks and servers. Services including the 

design of integrated circuits, prototyping, testing and failure analysis are also seeing growth. 

In 2011, Malaysian ICT industry exports, including Electrical and Electronics, were estimated to stand at 

RM 143.6 million, accounting for 36.5% of all Malaysian exports, and ranking Malaysia 8
th
 globally in 

terms of ICT exports. In the same year Asian economies accounted for approximately 66% of global ICT 

exports, a rise of almost 2% points from the previous year. The ICT export composition has been 

evolving, from heavy reliance on downstream E&E products, towards an emphasis on higher value added 

activities, products and services to remain competitive. Total exports are expected to grow at an 

estimated CAGR of 9.2% until 2015; this is expected to equate to an export value of RM 243 million in 

that time. 

Figure 3.1-6 Malaysian ICT Exports (RM Million) 

 

Source: Frost & Sullivan Analysis, UNCTAD, Base Year 2010 

With regards to trade distribution, the make-up of Malaysian ICT export recipient countries has been 

changing over the years as well, with developing countries becoming more prominent buyers. Currently 

about 58% of Malaysian ICT exports is directed to Asian countries, however, non-traditional markets, 

such as Eastern Europe, Africa and Latin America need to be leveraged more for ICT product & service 

(P&S) export opportunities. Malaysian products and services have significant branding advantages, such 

as brand and quality perception in these countries, which are currently not being reaped. This non-

exploitation is seen to be largely due to a perceived “poor quality” of Malaysian products domestically, 

which- coupled with a low risk-taking mentality, hinders efforts to market abroad. Furthermore, Malaysian 

products are perceived to generally lack internationally acceptable accreditation or standardization that 
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would make them more appealing to foreign buyers. MDeC, for one, has also recognized this issue and is 

taking action for MSC status companies to become more “IT certified”. This then contributes to the 

general perception that existing bilateral agreements are not being leveraged effectively. Hindering efforts 

to venture abroad, even more, is the lack of domestic knowledge of Malaysia’s technology niche areas or 

key strengths, which are not well defined or not being leveraged sufficiently. Taking the example of Brazil, 

Malaysia is the sixth largest export contributor to Brazil’s RM 101.5 million ICT market (2010), which 

equals an export value of RM 158.8 million. Countries such as Brazil have taken steps to deregulate their 

ICT industry further, by lowering import tariffs for 298 types of ICT products in 2012. Yet few Malaysian 

ICT entities have leveraged Brazil as a target customer market so far. 

PIKOM and other stakeholders have repeatedly made recommendations to provide for more tax breaks 

or financial incentives which support overseas ventures, as well as to institute government-funded ICT 

industry representation. PIKOM has also lobbied towards getting funding to undertake market feasibility 

studies which can provide more guidance to players interested in venturing abroad or expanding their 

presence. While the government has attempted to innovate solutions to these challenges (particularly by 

establishing or increasing support for accreditation initiatives, and through many MDeC and SME Corp 

initiatives aimed at companies within their respective purview) the model of seeing growth restricted 

mostly to areas that receive government support is neither competitive nor sustainable in the long run. 

Figure 3.1-7 Key Export Countries for Malaysian ICT Products & Services 

 

Source: Frost & Sullivan Analysis, MATRADE, Base Year 2010 

Currently the types of export drivers that can be seen domestically, judging from MSC status companies, 

include the BPO, KPO and ITO industries (which contributed more than 60% of MSC exports in 2011) as 

well as the creative multimedia segment and INFOTECH cluster. With regards to ICT imports, the 

Malaysian industry has been contributing more than 30% of total national imports in 2009, after turbulent 

fluctuations from 2006 to 2010 as a result of global economic and financial instability. As a percentage of 

overall imports, the share of ICT imports has been declining by about 2-5%, year on year, since 2000. 

ICT Imports were expected to have totaled RM 154.4 million in 2011, and are expected to grow at an 

estimated CAGR of 5% to RM 187 million by 2015.   
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Figure 3.1-8 Malaysian ICT Imports 2009 – 2015 (RM Million) 

 

Source: Frost & Sullivan Analysis and UNCTAD, Base Year 2010 

Countries of origin for imports have also changed drastically over the past decade. Today more than one 

third of ICT imports into Malaysia originate from China/Hong Kong, whereas the United States and 

European countries represented a substantial source previously. 

Figure 3.1-9 Key Import Countries for ICT Products & Services 

 

Source: Frost & Sullivan Analysis, MATRADE, Base Year 2010 
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Hardware. The key dynamics of these segments are discussed in detail. 
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Performance, Government Efficiency, Business Efficiency, and Infrastructure. When compared to peers, 

such as Singapore and Taiwan, Malaysia scores high on international trade and government parameters 

but scores low on technology & scientific Infrastructure. The digital opportunity Index & e-Government 
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Table 3.1-2 Malaysian ICT Industry Overall Competitive Analysis 

Name of Ranking Sub-Parameter 
Ranking 
Relevance to ICT 

Malaysia’s 
Rank (2011) 

Notes 

World 
Competitiveness 
Yearbook 

Economic 
Performance 

Medium 7 
 
16

th
 rank out of 

overall 59  
 
2011 score was 10

th
 

rank 

Government 
Efficiency 

Low to Medium 17 

Business Efficiency Medium to High 14 

Infrastructure High 27 

Global Information 
Technology 
Report 
 

Network Readiness High 28  
28

th
 rank out of 

overall 138  
 
2010 rank was 27 

Environment Medium 36 

Readiness Medium 10 

Usage Medium 25 

ICT Development 
Index 

Access 

High 58 (2010) 

 
58

th
 rank out of 

overall 152 
 
2008 rank was 57 

Use 

Skill 

       

Malaysia has strengths in the services and telecommunications verticals, amongst technology sectors 

and in international competitiveness. This is a reflection of Malaysia’s industry structure as well as its 

demographic and socio-cultural background. With regards to the chart below, the size of the bubbles 

indicates the respective market value in RM. 

Figure 3.1-10 Malaysian ICT Industry Overall Competitive Analysis 

 

Source: Frost & Sullivan Analysis 

The Malaysian ICT hardware segment is lagging overall in competitiveness compared to countries such 

as South Korea, Taiwan or China, which are considered hardware “giants”. However, it is still somewhat 

price competitive in the production of PC components and peripherals, with expected growth rates of up 

to 15% for this industry segment. This segment also has a high strategic relevance as the National 

Broadband plan and other initiatives are set to increase PC adoption further among households as well 

as SME’s. This segment also benefits from continuous support from the government through incentives, 

low payment schemes, as well as RD&C support. With regards to hardware uptake, the Malaysian 

consumer as well as business segment is still somewhat lagging behind neighboring countries, with 

Malaysian household PC or notebook adoption in the range of 35%, while that of Singapore or Hong 

Kong exceeds 50%. Even businesses are cautious in making new hardware investments, many larger 

ones are pondering the potentials of cloud computing for their organization, while SME ICT uptake 

Malaysian Industry Competitiveness 

Source: Frost & Sullivan Analysis 
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remains low. Overall, Malaysia needs to continue its push of “moving the industry up the value chain to 

compete with high-end RD&C and Design value chain countries such as Taiwan, Korea, and Singapore”. 

The software segment sees its competitive strength particularly in the Banking and Financial Sector 

partly because of Islamic Banking, in which Malaysia is continually trying to establish itself as a hub 

based on its regional as well as cultural gateway capabilities. With continued development and emphasis 

on e-readiness of SME’s, this sector is also seen as a driving force of not only software consumption, but 

also Malaysia’s ability to produce or modify quality software products suitable for both domestic and 

overseas markets. This is particularly relevant to Finance, HR, ERP, and CRM software products. MNCs, 

which have long played a vital role in the Malaysian ICT industry development, are grooming the industry 

through development programs and partnerships to be certified on par with international standards. The 

strategic relevance of this sector is highlighted by the last budget allocation, in which the Malaysian 

government established a “Malaysia First” procurement policy for ICT products. However, this is seen by 

many industry participants to not have been implemented successfully. The competitiveness in this 

segment is hampered by the lack of IP framework enforcement to curb piracy, as well as the continued 

mindset which local consumers display, which awards higher reverence or quality perceptions to foreign 

products.  

With regards to the Malaysian ICT industry service segment, IT outsourcing finds its strategic relevance 

even in the 10
th
 Malaysia Plan (where it was cited as a “to be further developed niche competence area”) 

and in establishing Malaysia as a regional service hub. Although Malaysia has lost some of its 

competitive edge in pricing or safety to countries such as the Philippines, India and Vietnam, it contributes 

to a substantial share of Malaysian ICT exports and Malaysia is still consistently ranked as an attractive 

outsourcing location, with annual growth expected to continue to be around 15%. 

The telecommunications segment has always made up the largest chunk of Malaysia’s ICT industry, 

with successful Telco giants such as Axiata, Maxis or Green packet. Competition has been increasing 

domestically, eroding margins while at the same time moving the Malaysian ecosystem further towards 

achieving the baseline strategic goal of telecommunication service proliferation through making internet 

access more affordable. The Malaysian government’s emphasis on this has been clear throughout the 

years, with its initiatives for High Speed Broadband and for increasing broadband penetration to 75% 

under the 10
th
 Malaysia Plan. Although voice ARPU’s and other traditional staple revenue contributors are 

declining, the Telecommunication industry is also waning in strategic importance in other countries, with 

service providers moving towards a more service oriented, or pay as you use, business model through 

Cloud Computing and Ubiquitous Connectivity being regarded as a basic infrastructure necessity. 

The content industry, Malaysia’s creative industry, is still at a nascent stage of growth, relatively small 

and driven by a large pool of fragmented players. The industry is largely geared towards production for 

domestic consumption, and most local players have limited exposure to international production 

opportunities. The creative industry revenue was estimated to have totaled RM 9.4 million in 2008, 

approximately 1.27% of total gross domestic product (GDP). The industry is projected to witness a CAGR 

of 11.4% in the next 5 years, reaching RM 16 million by 2013. Export revenue in 2008 was estimated at 

RM 1.4 million (15% of total output). The creative industry had 2,230 companies that employed 45,000 

people, in 2008, representing 0.39% of national employment. The pool is expected to grow to 65,600 in 

2013, bringing along a wealth of experience, talent and knowledge that will assist in cultivating a talent 

pool with a broad skill set. Further development is expected to take place in Malaysia’s creative industry, 

in view of strong government support and funding, as well as increasing opportunities to participate in 

international markets through the convergence of digital technologies. Local creative companies have 

also started to build impressive portfolios and are gradually establishing their credentials overseas, with 

recognition of the excellence of their creative work through co-production agreements and awards. 



41 
 

3.1.5  Key Strengths and Challenges Faced 

 The Malaysian ICT industry’s strength and weaknesses revolve around five main parameters (in 

descending order of strength): Funding, Demand Factors, Human Capital, Technology, and 

Ecosystem. The dynamics of each are discussed in detail. 

With regards to funding, key strengths include the strong government support which has been awarded 

for several decades now, clearly recognizing the immense value ICT holds as an enabler for the evolution 

of Malaysia into a knowledge economy. In fact, there are more than 30 funds available from two main 

sponsors, MOHE and MOSTI (and their sub-agencies) for various stages of the RD&C spectrum as 

discussed in previous sections of this document. Unfortunately a key challenge perceived by the industry 

is that there is not only redundancy in the funding disbursement, but also a big mismatch between the 

applicants’ characteristics and needs and funding criteria or focus. Furthermore, apart from the 

government funding, there can scarcely be a mention of “funding ecosystem” as seed or angel investors 

(as an alternative to venture capitalists, bank loans or government financing) are largely absent or 

juvenile in their maturity.  

Demand factor conditions in Malaysia are considered to be a moderate strength, as the government 

once again is a key driver of demand, it is recognized that this role cannot continue forever. This then 

begs the question of where future demand will be sourced from. The Malaysian ICT industry is too small 

domestically and often times to import-oriented to bridge this gap - despite the efforts of the Economic 

Transformation Programme or other initiatives. Key challenges towards this end include the low user 

confidence in local products and services, and also the decreasing profitability of some ICT goods based 

on continued commoditization, further weakening RD&C mindset and risk-appetite. Valuable brand equity 

perception in neighboring or developing countries should be leveraged more to this extent, which will also 

assist a more robust export market diversification in the long-run. Furthermore, this could help in 

recapturing higher profitability which allows Malaysian businesses to move away from a quick return on 

the “investment only” driven business model. This can be achieved by trying to compete less on the basis 

of price in developed countries, but more on the basis of quality in developing countries. 

Human capital is a factor often debated as either strength or challenge, while in fact both are the case, 

depending on which industry segment is examined. Overall Malaysia has a unique advantage as not only 

a geographic but also cultural gateway to Asia’s “hub”. It is strategically located in the heart of Asia, and it 

has a young and well-educated workforce with up to four language skills, among them covering a majority 

of Asian countries. However, while this may be a strength for the BPO or ITO outsourcing industries 

(which also rely on other environmental factors to be price competitive), the challenge is that this is not 

good enough for  higher value added or more technical domains requiring highly skilled expertise. The 

emphasis on not letting graduate numbers fall by the wayside, coupled with the mushrooming of private 

educational institutions, has led to an oversupply of under-qualified ICT graduates. What makes this 

situation worse is that there has always been a weak collaboration or partnership framework between 

academia and the industry, preventing valuable large-scale internships or more industry-need-specific 

curriculum. Furthermore, with job hopping rampant in the Malaysian job market, smaller companies are 

especially not willing to hire fresh graduates and train or groom them. They perceive this as an overall net 

knowledge loss. The government has once again stepped in to provide funding and facilities for the “up 

skilling” of the workforce. Despite these challenges, Malaysia has been successful in improving its gender 

mix in the ICT and generally in technical areas of expertise. 

With regards to technology, Malaysia can be considered to have an overall comparative strength in the 

areas of BPO and ITO outsourcing, as well as Creative Content and Datacenter Co-location. Strong 

momentum can be seen especially in the Creative Content industry which contributed 1.6% of GDP in 

2009. A suite of applications and services filed under e-Government services were also considered to be 

implemented quite successfully, and deemed a significant step towards bringing Malaysia closer to a 

knowledge economy. Nonetheless, Malaysia is still lacking a strong footprint in hardware RD&C and 

design, increasing dependence on countries such as China, South Korea and Taiwan. Considering some 
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of the import regulations, many Malaysian ICT players consider cross-border ICT hardware transactions, 

such as prototype samples, extremely cumbersome and even detrimental to their business. Since 

Malaysia will be unlikely to compete with low-cost countries in hardware manufacturing, it is vital to 

continue to push domestic players to move into high-end value chain activities, along with creating more 

commercialized IP’s.  

Overall, key opportunities for the Malaysian ICT industry include the 85 ICT EPPs under the Economic 

Transformation Program, which present themselves as a great opportunity to further leverage ICT in all 

industry verticals. Among them are a strong focus on security solutions and the rise of Cloud computing 

(EPP#3). Malaysia also needs to continue to emphasize on gaining widespread IT certification, or 

establish its own certification initiatives.  

Despite Malaysian government’s extensive interest and efforts to develop the industry, the industry 

remains fragmented, not only in itself but also among other ecosystem participants (such as academia 

and institutions), which adds to the ecosystem immaturity. The fragmentation and lack of collaboration 

can also be seen on the larger scale, which is a clear sign that there is a need for ICT agency 

consolidation, as currently more than six primary agencies are involved in ICT matters. As a likely 

symptom of the jurisdictional issues inherent in this, one of the often cited weaknesses of the Malaysian 

ICT, as well as RD&C ecosystem, is the perceived weakness of its IP protection and legal framework 

(or the protection it awards). However, when examining the number and variety of the governing laws, it 

becomes clear that enforcement is the more likely issue. The Malaysian IP Framework specific to ICT 

includes the following laws or governing documents: IP Laws: Copyright Act 1987, Trade Marks Act 1976, 

Patents Act 1983, Industrial Designs Act 1996, Layout Designs of Integrated Circuits Act 2000, 

Geographical Indications Act 2000, Trade Descriptions Act 1972, Optical Discs Act 2000, the Intellectual 

Property Corporation of Malaysia Act 2002. International Conventions: World Intellectual Property 

Organization, Berne Convention, Paris Convention, Agreement on Trade Related Aspects of IPR, Patent 

Cooperation Treaty. And the Malaysian Cyberlaws Framework which can be split into four distinct areas 

of function: Address Convergence of Technologies (Communications and Multimedia Act 1998, 

Malaysian Communications & Multimedia Commission Act 1998); Promote Innovation & Content Creation 

(Copyright Amendment Act 1997, Optical Discs Act 2000); Facilitate e-Commerce & e-Transactions 

(Digital Signature Act 1997, Electronic Commerce Act 2006, Electronic Government Activities Act 2007, 

Data Protection Bill (Proposed)); as well as Tackling Harmful & Disruptive Activities (Computer Crimes 

Act 1997).  
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3.2 Economic Contribution from ICT  

3.2.1  ICT Contribution to GDP of Malaysia vis-à-vis Other Nations 

The ICT contribution to GDP for Malaysia is at 9.8% with a value of RM 80.8 million in the year 2010 

(including content industry). The trend for value added by the ICT industry for the past ten years can be 

glimpsed from the figure below. 

Figure 3.2-1 ICT Contribution (Absolute Vlue) for Past 10 years 

 

In terms of contribution as a percentage of the GDP, a quick glance at past ten years of data indicates 

that the ICT production contributes most to the value added by the ICT industry as a whole. Although 

from 2004, this contribution has been declining and the services sector has been growing. 

Figure 3.2-2 ICT Contribution as a % by Services v/s Production Sectors 
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Definitions of ICT 

One area of concern has been the definition of ICT as per MSIC–2008 and MSIC-2000. The earlier 

definition of ICT includes ICT production, telecom services and computer services sector. However, 

content industry was not part of this definition. As per the latest definition of ICT the content industry is 

also included in the ICT definition; however, it excludes the ICT production sector. For this study, we have 

considered till 2010, data as per old definition – the data for content as available for 2010, has been 

combined with production to get an overall ICT contribution for 2010. 

The Contribution of ICT to the economy was compared with other nations which have significantly 

developed ICT industries. This was to set a benchmark for development as well as understand the 

reasons for the success story of their ICT industry. It was observed that the ICT industries of some 

countries like Taiwan and Korea have a significantly higher contribution (close to 15 or 17%) of the GDP. 

Whereas most other developed economies with mature ICT industries have contributions close to 10-12% 

of the GDP.  

Spending Analysis 

To analyze the ICT contribution, spending patterns were studied across various developed ICT industries. 

This spending is what essentially translates into ‘value added’ to the economy. To raise the contribution 

by Malaysian ICT industry, the ICT spending needs to be boosted as well. In order to understand the way 

to accomplish this, a benchmarking process was followed by looking at other countries and their spending 

patterns in ICT across different sectors like agriculture, education, finance and business, government, 

healthcare, mining and so on. Based on this analysis, the benchmark spending levels for different sectors 

were obtained. The framework is highlighted in the figure below: 

Figure 3.2-3 ICT Methodology to Achieve Increased ICT Contribution to GDP 

 

Once this framework was set, a methodical process was followed to calculate the spending levels to be 

attained across different sectors. The countries considered for this were: Taiwan, Korea, USA, Sweden, 

Finland, Germany and India. Initially, a business as usual scenario was calculated, based on current 

initiatives and the growth of the ICT industry as a whole. Post this there were two types of scenarios 



45 
 

considered for evaluation – base case and best case. The base case scenario entailed taking the 

average spending across the benchmarked countries and calculating the spending required.  

However, in many cases, business as usual may actually exceed the best case scenario for a sector 

because of Malaysia’s ICT involvement being more mature in a certain sector or the sector being of 

greater significance to Malaysian economy. Therefore, the other scenario evaluated was the best case 

scenario – in which the best case spending across benchmarked countries was considered as the target 

spending to be achieved for ICT in a sector. This was done because the ICT contribution target is very 

high and to achieve it will require achieving the best case scenarios across sectors. The framework is 

summarized in figure below: 

Figure 3.2-4 Framework of Analysis 

 

Based on this analysis carried out for each sector, an overall picture for contribution to GDP (year on 

year) was established. Figure 3.2-5 below indicates the same. 
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Figure 3.2-5 ICT Contribution to GDP – Context 

 

Note: The GDP for each case has been estimated based on a growth rate of 6% year on year from 2010.          Source : www.epu.gov.my 

 

For each sector, the benchmark spending v/s the current and business as usual scenarios were 

evaluated in detail to understand the levels required to be attained for each sector. Certain sectors like 

education, agriculture, healthcare and retail required a lot more ICT infusion as compared to some other 

sectors which on a business as usual scenario are predicted to be doing better than corresponding 

sectors in developed ICT economies. 

Figure 3.2-6 ICT Spending - Sector Wise Comparison with Benchmarked Economies 
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Note: The spending data across sectors in based on WITSA (The World Information Technology and Services Alliance) report and Frost and Sullivan 

analysis 

 

Once the benchmark levels for each sector had been calculated, the next step involved identifying the 

opportunities across each sector. This was carried out through a detailed value-chain analysis of each 

sector. This revealed the ICT opportunities for each sector. Once this was done, the ecosystem was 

evaluated to find out which opportunities can be taken up by local companies, which opportunities can 

find a market in existing National Transformation Plans and which opportunities relate to the FAs 

identified. The value chain analysis process and the mapping of opportunities is detailed in section 7.2 

below. 
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Additionally, to achieve the required thrust to the ICT industry, a large number of technologies were 

evaluated and some key FAs were identified. The process of preparing a long list and eventually a 

shortlist of FAs was extensive and is detailed out in section 8.1. The FAs are estimated to have a 

significant impact on the GNI as well. The domestic impact created from these technology areas cannot 

be isolated from other initiatives which are woven in these areas as well. Many initiatives in ETP, 

suggested technology opportunities and Digital Malaysia have many areas overlapping with the FAs. 

However, the impact these FAs can create in the global market will also have an impact on the GNI of the 

country. Considering the global impact, the overall impact on GNI is about RM 30 million. This includes 

the cumulative impact from all FAs with a significant global presence. Infact, two scenarios were 

considered (details in chapter 10 under each FA): 

 

1. Base case scenario - 0.5% of the global market (excluding Malaysia) 

Contribution to GNI from 
various FAs (in RM) 

Total value added (from 
enhancing  and FAs) (in RM) 

Enhanced ICT Contribution to 
GNI 

19.9 million 223 million 16.31% 

 

Figure 3.2-7 Base Case Scenario for ICT Contribution to GNI with FA impact 
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2. Best case scenario - 1% of the global market (excluding Malaysia) 

Contribution to GNI from 
various FAs (in RM) 

Total value added (from 
enhancing  and FAs) (in RM) 

Enhanced ICT Contribution to 
GNI 

30 million 233 million 17.04% 

 

Figure 3.2-8 Best Case Scenario for ICT Contribution to GNI with FA impact 

 
 

Note: GNI = GDP +/- Net Income Abroad (Labor and capital to foreigners - Labor and capital from foreigners)   

Assumption: Labor and capital to foreigners = Labor and capital from foreigners.  

This assumption is based on: 

a.The GDP/ GNI calculation are for the optimistic case for each FA, which assumes Malaysian market + 1% of global market, which implies 

improved net factor payment scenario 

b. Also, the thrust of our strategic initiatives is to transform our ICT consumption to be from locally developed technology 

c. Additionally, several strategic initiatives outlined as part of this study target developing globally competitive technologies and companies, which 

will further contribute positively to net factor payment. 
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4.1. Review of National Strategic ICT Roadmap 

Introduction 

The National Strategic ICT Roadmap was prepared for adoption in the year 2008. It had identified a set of 

development goals that was to have positioned Malaysia as a global leader in selected ICT FAs and put 

Malaysia on a trajectory towards a knowledge-driven economy. The ICT roadmap identified three key ICT 

FA which were: 

 Wireless Sensor Networks; 

 3D- Internet; and 

 Predictive Analytics. 

These areas were meant to advance Malaysia economically and technologically so as to meet the tenets 

of vision 2020. Three broad strategies were provided within the roadmap to serve as a guiding 

recommendation for Malaysia to pursue in order to meet its goals. These key strategies were: 

 Be a global leader in 3 FA; 

 Rationalize institutional arrangement and accelerate K-Based ecosystem; and 

 Use sign-posts and vision areas to manage opportunities and risks. 

This chapter reviews the national strategic ICT roadmap, specifically to gauge its efficacy in guiding the 

nation in meeting its 2020 goals. 

Analytical Framework 

The National Strategic ICT Roadmap developed in 2008 would be analyzed for its success using a 

framework which helps in assessing the adoption capability of the nation and implementation ease. 

Figure 4.1-1 Framework of Analysis 

 

 

 

 

 

 

 

 

 

This framework incorporates various criteria such as competitiveness, alignment with megatrends to 

assess whether the technologies identified were future proof, thirdly, whether appropriate and adequate 

implementation factors were identified for successful implementation and finally views of the various 

stakeholders to gauge the overall success of the roadmap developed in 2008. 
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The output of this framework would be in terms of the following parameters: 

 Relevance of the FAs keeping in mind Country Capabilities; 

 Future Proof in terms of their alignment with Megatrends; and 

 Implementation ease – providing detailed steps along with enabling infrastructure. 

Competitiveness Assessment 

This assessment would be based on a review of two areas: 

 Country Readiness; and 

 Assessment of the previous ICT roadmap: As-is situation (Industry, RD&C and HR). 

 

Country Readiness Assessment 

Country readiness assessment framework helps in assessing whether the country’s ICT ecosystem 

comprising of Industry, Research Institutions, Human resources and general industrial environment is 

ready to adopt a particular technology. Readiness assessment also helps in understanding whether a 

country’s capabilities are in line with a recommended technology or not. 

Table 4.1-1 Country Readiness Parameters 

Parameter Sub-Parameter 

ICT Industry Structure  

 Key segments of ICT Industry; 

 Number of Companies for FA; 

 Characteristics of the Industry; and 

 Current market size of the FA 

RD&C Industry Base 
 Key Research Areas of Research Institutions; 

 Research output by Subject; and 

 RD&C expenditure by Segment. 

ICT Human Resource Skill Sets  Skills sets in various ICT related areas 
 

The following section provides an illustration of Malaysian readiness in terms of the various parameters 

and sub-parameters defined above. It illustrates the as-is situation of the country in terms of RD&C, 

Industry situation and Human resource capabilities of the country. 

  

Source: Frost & Sullivan Analysis 



56 
 

Table 4.1-2 Country Readiness Assessment 

Parameter Status 

 
Industry structure (3 FAs) 

Key Segments of ICT Industry 
The key sectors of the ICT segment were; 
Computer services (IT/Computing, hardware 
consultancy, software consultancy along with 
maintenance and repair services), 
Telecommunication services and microelectronics. 

 
Percentage Split of companies across ICT Segments 

 
 
 
Most companies, about 59%, were associated with 
the segment for computer services, followed by the  
microelectronics sector, which accounted for 32% 
of companies. The FAs in new technology were 
applications (Analytics, 3D-Internet) and hardware 
and software design (Wireless Sensors). These 
areas, however, did not match with the 
skills/competence present in the ICT Industrial 
base of the country. 
 
Number of Companies 
Wireless Sensor Networks: Our analysis shows 
the current number of companies in this FAs are 
around 3-4, all of them small and most of these 
narrowly focus on RFID (Ecosensa, RF-indent, 
CBSA Bhd and MemsTech). 
Predictive Analytics: Most of the companies 
(kbase, Statwks, Formis, and etc.) are operating in 
the business analytics and business intelligence 
area. Predictive Analytics is still a nascent area in 
Malaysia.  
3D-Internet: This area has not taken off in 
Malaysia. Except for multimedia companies that 
have tended to focus on a smaller set of offerings 
in this area, none of the major IT companies are 
present in this area in Malaysia. 
 
Characteristics of Companies in FA 
Almost all the companies in these FAs have 
relatively small revenues. Further, the number of 
companies is less. Also, most of them have a 
narrow focus on the wireless sensor networks 
domain, which is restricted to RFID. Analytics 
companies are present in Malaysia, however, they 
are currently very small in size. We were unable to 
identify 3D-Internet companies in Malaysia. 
 
Market Size 
M2M (Machine to Machine) market size – number 

Source: Malaysian Science and Technology indicators, 2010 
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Parameter Status 

of connections in 2011 for Malaysia were around 
0.5 Million which is very low compared to other 
APAC countries. M2M is very closely related to 
Wireless sensor networks. Our Analysis shows that 
predictive analytics and 3D-internet market sizes 
are very low in Malaysia. 
 
The primary reason for none of the three FAs (FAs) 
having achieved a scale over the last 4 years is 
likely to be the lack of market assessment prior to 
recommending the FAs. On reviewing the 
roadmap, we were unable to find any analysis 
related to market structure or ICT industry 
constitutents included in the roadmap report. 

RD&C Base of the country 
 

RD&C base of the country as evidenced by the 
research projects being pursued by the IPTA & 
IPTSs indicates reasonable levels of activity for 
Predictive Analytics & Wireless Sensors; the 3D 
Internet does not appear significant. 

 

Figure 4.1-2 Country Readiness, RD&C (Base) 

 

The RD&C base of the country as evidenced by the research projects by the IPTA & IPTSs indicates 

reasonable activity for Predictive analytics and Wireless Sensors. Research in 3D internet does not 

appear significant. This is both evidenced by the research areas of research institutions and the research 

output by subject field. ICT research in the country was being carried out more in the field of computer 

sciences and was in a nascent stage. On analyzing the RD&C expenditure (in Government Research 

Institutions and Public Universities) by various segments of the economy, we find most of the expenditure 

was in the areas of Plant products and primary products based on plants, followed by the natural 

sciences, technologies and engineering. RD&C expenditure on ICT technologies was considerably lower. 

The research focus (as evidenced by subject of research and funding for the research) of the country 

when the ICT roadmap was created was in areas other than ICT. In order for  the country to focus on 

three technology areas recommended by ICT roadmap, it would have required getting a buy-in from the 

research institutions (Both GRIs and Public Universities). The roadmap document does not provide 

information related to incumbent strength of the country in 2008 neither provides any analysis to 

understand the research focus and funding of the country. 
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Human Resource Skills 

ICT employee skills base represents an important indicator of the ICT skill base which exists in the 

country to take up new FAs for implementation. In the Malaysian context in the year 2008, most of the 

ICT employees were employed in the software development followed by network security, database 

management and OS&Servers. 

Figure 4.1-3 ICT Employee Strength by Skill Categories in Malaysia, 2008 

 

The segments closest to the recommended FAs were, BI & Analytics (2%), Hardware design (4%) and 

Multimedia tools (3%). However, a look at the number of employees in these areas was low and their 

share in the overall ICT workforce was in single digit percentage terms. Adoption of new technology areas 

would have required a stronger base of ICT employees in the recommended areas or adjacent areas 

which was not present in the country. Hence, from a country ICT skills base as evidenced by ICT 

employees in the relevant segments also points towards mismatch between human resource skills sets 

present in the country and the recommended FAs. 

Assessment of the previous ICT roadmap: As-Is situation (Industry, RD&C and HR) 

We also reviewed the previous ICT roadmap to understand whether an assessment of the as-is situation 

of the country was undertaken and whether any recommendations were provided to alleviate the gaps (if 

any). 

 

As-Is Situation Analysis 

 The previous roadmap developed in 2008 conducted an analysis of the ICT industry at a macro 

level, providing details of the ICT spending in the prior 5 years and the projections for the next 

five. It also compares value added by ICT in Malaysia to select countries from around the world; 

 There is limited analysis of the industry in terms of key segments within ICT and key players in 

various segments (Local + MNC). There is no industry structure analysis provided neither is there 

 Source: Malaysian Science and Technology Indicators, 2010 

Source: Frost & Sullivan Analysis 
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a commentary on concentration within the industry, presence of large or small firms and etc. 

There is no allusion to the strengths and weaknesses of the Malaysian ICT Industry; 

 In terms of country capabilities in RD&C, a broad analysis is provided on the impetus given to 

various ICT technologies by national level programs. There is no analysis provided in the 

roadmap related to strengths of RD&C institutions, their areas of research, number of researchers 

and the funding available for various RD&C areas. There is no allusion to strengths and 

weaknesses of RD&C within Malaysia; and 

 In terms of Human Resources, an analysis is presented on the number of ICT workers in the 

country. There is no analysis related to human resource availability in the various areas of ICT. 

There is no allusion to the strengths and weaknesses of ICT human resources within the country. 

Recommendations to alleviate gap in the as-is analysis (if any) 

 Roadmap recommended private participation in the adoption of the FAs, however, the action plan 

for the private sector was not provided. No details were provided on the size of the opportunity 

afforded by the FAs, the key global markets which can be addressed for trade opportunities or the 

value chain in which Malaysian companies could play; 

 Recommendation for RD&C includes the harmonization of incentive systems and research to be 

undertaken by research institutions in research areas. However, what could be the lead 

institutions for this research and what are the areas in FAs that could be addressed by Malaysian 

research institutions was not detailed out; and 

 In terms of human resources, the roadmap recommends re-skilling of existing workers and also 

importing foreign workers to augment the local talent pool. 

The comparative analysis suggests that an adequate understanding of the country’s situation, its 

readiness to adopt the FAs and its capabilities were not defined and developed prior to recommending 

the FAs for the country. From a roadmap perspective, the as-is situation of ICT Industry, RD&C and 

Human resources were neither identified nor were there any direct recommendations to alleviate these 

issues. In terms of the various issues/parameters discussed above, Malaysia’s country capability rating 

was low hence, it would not have been possible for the country to take up these technologies for adoption 

from a capability and resource base perspective. 

Table 4.1-3 Summary of Competitiveness Assessment 

Parameter 
Ability to Adopt 

3 FAs 
Recommendation to address this 

in the Roadmap 

ICT Industry Structure and 
Readiness 

Low 

 
 

There is no analysis related to as-is 
industry state. However, roadmap calls 
for private participation in the adoption of 
roadmaps. 

RD&C base in the country 

Low 

 

Calls upon government to communicate 
the FA’s to the research community. Also 
recommends harmonization of incentive 
schemes for RD&C. 

ICT Human Resource 
Capability 

Low 

 
 

Provides recommendation for training 
and re-skill the human resources in the 
country in FA related areas and also 
having a programme to invite foreign 
workers to work in Malaysia. 

 

 

  

Source: Frost & Sullivan Analysis 
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Alignment with Megatrends 

Future proofing of a FA is essential to ensure that the country is investing its resources in the right 

technological direction. In order to assess that the selected FAs are future proof, we would be reviewing 

whether they form part of any of the megatrend related ICT technology. 

Table 4.1-4 Alignment with Megatrends 

FA 
Alignment with 

Megatrend 
Comment 

Wireless Sensor 
Networks 

(Aligned) 
Smart Infrastructure 

Wireless sensor networks forms part of the emerging 
Smart Infrastructure megatrend. This megatrend is 
likely to influence the manner in which people’s life will 
be impacted by the emergence of smart infrastructure 
such as smart buildings, smart transportation and 
smart grid and etc. Wireless sensor networks are likely 
to be one of the enabling ICT technologies for this 
megatrend. 

Predictive Analytics 
(Aligned) 

Real Time All Time 
 

Predictive Analytics/Big Data forms part of the real 
time-all time megatrend.  This ICT technology would 
enable real time analytics which are important for 
applications like e-Commerce, trading platforms and 
etc. 

3D-Internet 

Not Aligned with 
Any Megatrend 

 
 

This particular technology area is not aligned with any 
of the Megatrend and hence, is not future proof.  
3D internet focuses on educational games which has 
limited application in evolving industry scenarios 
Any investment into this area would not lead to 
requisite returns in the future. 

Source: Frost & Sullivan Analysis 

Two (Predictive Analytics and Wireless Sensor Networks) out of the three technologies were future proof, 

while 3D-Internet was not. These two of the FAs could be taken up for further development provided the 

country has requisite capability and competitiveness in the same. 

Implementation Factors 

The next line of analysis would focus on the ease of implementation steps identified within the national 

Strategic ICT Roadmap formulated in the year 2008.  To gauge the ease of implementation, we have 

taken a three-pronged approach: 

 Review of Recommendations as-is and assessing their state of implementation; 

 Provide in-depth analysis of the overall implementation factors given in the report; and 

 Assessing the assumptions around the sign-posts and reviewing their validity. 
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Review of the Recommendation As-is 

Table 4.1-5 Alignment with Megatrends 

No. Recommendation Status 

1 Be a Global Leader in 3 FAs 
 

Capability assessment of the as-is state of the 
industry, RD&C and human resources were not 
conducted as evidenced by the roadmap. This led to 
non-compatibility of the roadmap recommendations 
related to technologies with the strengths of the 
country. 

2 Rationalize Institutional arrangement and accelerate K-Based Ecosystem 
 

Single ICT ministry or department has not been 
formed. 

3 Use Sign-posts and vision areas to manage opportunities and risks 
 

Not taken up due to absence of a detailed 
implementation plan. 

4 For ICT Infrastructure Development focus on Wireless Sensor Networks 
 

Partially taken up by setting up of a wireless sensor 
center of excellence. 

5 For ICT Info-Structure Development  focus on Predictive Analytics 
 

Not taken up for implementation. 

6 On digital Content, Malaysia should focus on 3D-Internet 
 

Not taken up for Implementation. 

7 Formation of a Pro Tem Committee to manage ICT Roadmap 

 Plan, Manage, Coordinate the national ICT direction and development of ICT as 
a global trade sector and enabler of socio-economic development; 

 Regulate policies to support the convergence, enablement and transmission of 
digital multimedia; 

 Develop Incentives to promote creative innovations through the entrepreneurial 
life cycle from origination to monetization of ideas; and 

 Promote Glocalisation of local products and services. 

Not Formed – The proposed organization structure 
around this was also not formed. Detailed steps 
around the action items were also not provided in the 
roadmap document. 

8 Form Project Implementation Committees to develop ICT implementation Plan 

 Prepare budget allocation; 

 Operationalize the action plans for the FA; and 

 Cascade KPIs to implementing agencies. 
 

Not Formed – dependent upon Pro tem and merger of 
ICT divisions.  
Action plans could not be carried out because the 
supporting organization structure was not built and 
there no detailed steps to guide the committee. 

9 Monitor and update recommended signposts 

 Participate in global technology events and subscribe to studies and researches 
to monitor signposts; and 

Monitoring of sign-posts was a complicated affair. 
Details around monitoring steps were lacking.  
As part of action steps, it was detailed which studies 
and researches should be subscribed to, however, 
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No. Recommendation Status 

 Update committee members for confirmations and decisions. 
 

appropriate guidance on what should be monitored 
was not given. 

10 Participation in international bodies/events dictating standards in relation to FA 

 Become members of ISO and other global standards bodies with voting rights 
to influence direction & future technical specifications. 

No detailed steps provided for implantation. 

11 Create a triple helix cluster around the FAs 

 Strengthen collaboration between industry, government and academia to 
address the gap in supply and demand, and reduce mismatch in industry needs 
and universities output; 

 Identify research intensive universities and training/teaching universities to meet 
the needs of both innovation and application; and 

 Expedite within the respective university an industry committee/advisory boards 
for relevant curriculum development, course content and research areas. 

 

Not done – since there were no detailed steps. 
Industry also was not communicated about this plan.  
 
The various action items were not taken up since the 
national roadmap was never communicated fully to 
the stakeholders like research bodies and industry. 
 
Implementation guidelines were not provided to 
support the action items. 

12 Establish Academy for coordinated development of the FA  

 Create an academy to focus on the FA talent growth; 

 Develop syllabus and curriculum for FA-related talent supply and growth; and 

 Leverage and collaborate with existing centers of excellence. 

Not Formed. No guidelines provided to action the 
implementation steps. 

13 Re-skill/Training of existing talents 

 Promote trainings and new skills to an existing workforce on the FA and 
accelerate the supply of talent. 

Not done due to lack of detail in implementation steps. 

14 Import Knowledge workers to increase talent pool and support FAs 

 As a stop-gap measure enable technology and knowledge transfer to local 
talent. 

 
 

No new programs for the inflow of foreign workers has 
been announced by the Government of Malaysia to 
support the FAs . 
 
This recommendation is non-implementable since 
there was limited foreign talent in these newly 
emerging technology areas in the world. This talent 
was mostly located in Europe and US and their 
likelihood of migrating to Malaysia was remote. 

15 
 

Align and support the MyICMS886 and National Broadband Plan 

 Government should subsidize basic broadband access; and 

 Policy to provide fixed line and broadband access as part of the housing 
project. 

 Partially implemented as Government has 
provided subsidy to build broadband access in 
Malaysia directly to telecom operator; 

 Policy exists for this in Malaysia e.g. in Iskandar 
public housing project has been provided with 
broadband access; and 
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No. Recommendation Status 

 However, it is difficult to link the above to the 
National ICT roadmap recommendation. 

16 Establish Central three FAs Knowledge Repository Shared Facility 

 Streamline, integrate and synergize the respective ICT infrastructure within the 
agencies to avoid duplication of roles, responsibilities and resources; and 

 The convergence of data and information from the respective agencies 
deploying wireless sensor networks nationwide into a centralized K-repository. 

Not formed. The subsequent action items were also 
not implemented since this centralized FA was not 
formed. 

17 
 

Educate Public on IP and copyright values 

 Leverage on media coverage to create perceived IP security in the Malaysian 
business environment; and 

 Promote and communicate the legal framework on IP protection, infringement 
and legal recourse. 

No details in the roadmap related to execution. This 
recommendation was also not executed. 

18 Communicate and educate Industry on Strategic ICT Roadmap 

 Organize roadshows to promote and create buy-in for FA and related package. 

Not done as per primary interviews with industry 
association and industry participants. 

19 Package RD&C and commercialization incentives of the FAs 

 Harmonize existing incentive schemes to support whole entrepreneur lifecycle; 

 Generate pull factor for FA; and 

 Generate Business Model for new revenue streams. 

Not done since enough detail was not provided in the 
roadmap.  

20 Facilitate global market penetration for Malaysian companies and match IPs with 
VCs and global markets 

 Promote product development and new market penetration; 

 Promote Big brother programme through the help of MNCs, GLCs and 
government; and 

 Leverage on the combined strengths of the players in triple helix clusters. 

Not taken up due to lack of detailed implementation 
steps. 

21 Realign existing business incubations  around the FAs 

 Realign existing business incubators in MSC areas, Bio-Nexus and economic 
zones to support FA. 

Realignment of existing business incubation initiatives 
in the MSC and non-MSC areas was not taken up. 
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To conduct this analysis, we have reviewed all the recommendations given in detail to understand their 

implementation ease. Finally a rating is provided on the implementation parameters to come up with an 

overall ease of implementation of the recommendations. 

The implementation mechanisms are studied under the following parameters: 

 Strategy for Implementation and Detailed Implementation Guidelines; 

 Accountability for Implementation; 

 Funding to support research and innovation; 

 Human Resource capability development initiatives; 

 Infrastructure development initiatives; 

 Support for RD&C in the specified FAs; 

 Private Sector Participation; 

 Monitoring and Evaluation; 

 Milestones and Timelines; and 

 Market Size for the three FAs. 

Table 4.1-6 Implementation Factor Analysis 

Factor Provisions in Roadmap 

Ease of 
Implementation 
(High/Medium/ 

Low) 
 
Detailed 
Implementation 
Guidelines 

 Most of the guidelines/recommendations are prescriptive in 
nature with no detailed implementation steps; 

 

 The detail implementation plan was left to programme 
owners for the FAs without providing any guidance; 

 

 All the prescriptive recommendations were dependent upon 
the formation of a unified ICT body to take up the 
implementation of the strategic roadmap. This seriously 
impeded any further action on the national strategic roadmap; 

 

 No short, medium and long term plan has been provided 
within the strategic roadmap document. In essence, 
prioritization framework or prioritized set of actions to be 
undertaken have not been detailed in the strategic roadmap; 

 

 For each of the FAs, the Project Implementation Committee 
was identified, however, their tasks, time frame for 
developing plans and how to develop the plans were not 
provided in the roadmap document; and 

 

 Monitoring of sign-posts is an important part of the roadmap 
which required positioning of resources at international 
events and seminars and event was both complicated and 
did not consider the financial implications. 

 
Low 

 

 
Accountability 

 Lead agencies and stakeholders for various prescriptive 
guidelines have been identified. However, their roles and 
responsibilities in detail have not been identified; 
 

 Implementation steps needed for them to function have not 
been detailed  in the roadmap document; and 

 
Low 
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Factor Provisions in Roadmap 

Ease of 
Implementation 
(High/Medium/ 

Low) 
 

 Protocol of functioning with details of exact hand-off steps 
between the lead agency and the stakeholders has not been 
detailed in the national ICT roadmap. 

 

 
Funding 
 

 Funding was provided by EPU and KPKK for the 
development and setting up of the National Center for Sensor 
Technology led by UPM; 
 

 Detailed funding guidelines were left to the FA leads to 
develop without any guidelines on which institutions to be 
funded, which technology areas should be prioritized in 
funding, what should be the funding mechanism, whether it 
should be provided entirely by government or there should be 
private sector participation and etc.; 

 

 No details about the cost benefit analysis of investing in the 
technology are available in the roadmap. The quantum of 
funding required to turn the FA into a significant contributor to 
the economy was also not identified in the previous roadmap; 

 

 No capability assessment of local research institutions was 
included in the roadmap document to provide guidance on 
the funding to be provided to various institutions. No lead 
research institutions were identified to take up research 
related to the FAs; and 

 

 Given that expenditure on ICT RD&C in the year 2008, stood 
at around 4.7% of the overall research expenditure, there 
was an urgent need for improving the funding of research 
areas in the newly identified FAs. There is no evidence of 
such funding in the roadmap document. 

 

 
Medium 

 

 
Human 
Resources 

 The strategic roadmap document has prescriptive guidelines 
around the human resources development namely: 
o Establish academy for the FAs; 
o Re-Skill/Train existing talents; and 
o Import knowledge workers to increase the talent pool. 

 

 While the lead agencies have been identified for these 
initiatives, there is no indication / guideline on how they are 
supposed to go about implementing these recommendations; 

 

 No Funding amount for the academy is given in the report 
along with detailed implementation guidelines related to 
curriculum and teacher qualifications are mentioned; 

 

 There is no evidence in the roadmap that due consideration 
was given to the ICT workforce present in the country while 
recommending the FAs. Most of the workforce in the country 
at that point of point was working in the 

Low 
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Factor Provisions in Roadmap 

Ease of 
Implementation 
(High/Medium/ 

Low) 
software/programming area with very less working in the 
areas of hardware design (important for sensors), Analytics 
(important for Predictive Analytics) and Multimedia tools 
(related to 3D-Internet); 

 

 No evidence is provided in the report about using this skill 
base and training them to take up areas recommended in the 
roadmap report; 

 

 Most of the prescriptive recommendations are left to the 
project leaders for implementation without any 
implementation steps or guideline steps; and 

 

 There are no guidelines on the nature of the training to be 
provided under the various FAs. Neither is there any 
information related to companies/GLCs’ to be targeted for 
training and etc. 

 
Infrastructure 

 In terms of Infrastructure development – The national ICT 
roadmap did not identify any new infrastructure which would 
enable faster adoption of the new FAs;  
 

 The roadmap instead advocated riding on existing programs 
like MYICMS 886 and the National Broadband Plan. While 
this was a good idea, no linkages and implementation 
guidelines were provided to the implementers of this 
recommendation; and 

 

 The roadmap in the infrastructure section also recommended 
formation of a centralized knowledge repository, however, the 
funding, human resource requirement and other details were 
not elucidated in the national strategic ICT. 

 
Low 

 

 
Support RD&C 

 One of the recommendations in improving commercialization 
was to communicate and educate industry of national 
strategic ICT roadmap. This did not entail what was the 
engagement plan between industry and research institutions. 
There were no guidelines on how industry and research 
institutions should engage, how government can create a 
platform for making them meet and etc.; 

 

 No new incentive schemes were recommended for improving 
the commercialization status of the country and call was to 
harmonize the existing incentive schemes which were 
managed by different organizations. No detailed guidelines 
were provided on how this whole effort was to be managed. 
The roadmap document itself does not detail any analysis 
related to the incentive scheme and whether any one of them 
has been beneficial in the past or not; 

 

 MOSTI was tasked along with MITI to generate new business 
model but without any guidelines about how to generate this 
business model, what should the cost and benefit sides look 

 
Low 

 



67 
 

Factor Provisions in Roadmap 

Ease of 
Implementation 
(High/Medium/ 

Low) 
like and etc. Only broad prescriptions have been provided 
about the business model itself; 

 

 Within the set of recommendation to support and increase 
commercialization of technology, a recommendation is 
provided to increase penetration of global markets. However, 
there is no prioritization of countries (APAC, Europe, and 
American, and etc.). It does not detail out what the market 
entry strategy should be, what the collaboration model should 
look like, and etc.; and 

 

 There is no evidence in the roadmap document about any 
consideration given to the research base present in Malaysia 
in 2008. This is an important criteria for consideration since 
non-availability of researchers in the FAs or adjacent similar 
areas could impact the take-up of technology in the country. 

 

 
Private Sector 
Participation 
 

 The roadmap recommendation does talk about the 
participation of the private sector but does not clearly 
highlight the role to be played by them. No lead companies 
are identified to take up business activities related to FAs or 
liaise directly with research institutions in commercializing 
their research; 
 

 The participation of private sector moreover is based on the 
status quo or as-is state in which they are operating. No new 
direction for them is highlighted in the roadmap; 
 

 No details are also provided on how exactly the FAs are to be 
embraced by them; and 

 

 The roadmap document also does not highlight what part of 
the value chain should be addressed by local companies. 

 

 
Low 

 

 
Monitoring & 
Evaluation 

 Monitoring and evaluation guidelines for the roadmap itself 
are not prescribed in the roadmap document. Monitoring is 
left to the lead agency and how they themselves are able to 
manage it at their own end; 
 

 No KPIs or targets are identified for the various stakeholder 
agencies responsible for the implementation. It is left to the 
lead agency to formulate the KPIs themselves; 

 

 Monitoring mechanisms for inter agency collaboration and 
whether each agency is operating based on pre-agreed 
targets and timelines is also not defined in the roadmap 
document; 

 

 For the three FAs, there is a complicated mechanism for 
monitoring them, namely; Sign posts and vision areas. The 
lead agency is tasked in looking for these signals in Malaysia 

 
Low 
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Factor Provisions in Roadmap 

Ease of 
Implementation 
(High/Medium/ 

Low) 
and world to undertake certain tasks. Since these signposts 
and vision areas are spread across various industry verticals, 
it was too much to ask a single agency to monitor these 
events; and 

 

 There were no guidelines on how to go about monitoring 
these signals which were going to play out in the future. 
Since this was totally new kind of mechanism for monitoring, 
elaborate guidelines should have been provided for 
monitoring instead of leaving to the agency to themselves 
come up with these mechanisms. 

 

 
Milestones and 
timelines 

 Milestones were provided in the form of sign-posts and 
visions areas; 
 

 There are timelines given in the roadmap bereft of any yearly 
milestones. This led to not enough guidance being there to 
prioritize the tasks for the lead agency; 
 

 Timelines were also not defined for the key tasks on which 
the success of the roadmap depended. These key tasks 
were; merger of ICT agencies, formation of pro-tem 
committee along with formation of project implementation 
committees which would have eventually implemented plans 
for the three FAs; 

 

 No risk mitigation plans were also identified in case there are 
time overruns in completing any of the tasks; and 

 

 No recommendation was made in the roadmap document for 
the formations of a project management organization which 
can be tasked to ensure inter agency coordination and 
adherence to the various timelines in completion of the tasks. 
It was left to the lead agency and in most cases MOSTI to 
come up with their own project management mechanism 
without any guidance provided to support them. 

 

 
Medium 

 
Market Size of 
the FAs 

 There is no indication in the roadmap of the market size, 
contribution to GDP and the job creation capabilities of the 
identified and recommended FAs for the country. Neither was 
there any indication of Global Market size. Hence, effective 
guidance could not be given to the country in terms of the 
direction towards which they were going. 

Low 

 
 

 

 

The implementation analysis of the roadmap shows that there were no detailed implementation steps 

defined in the entire document and it was left to the lead agency or the project implementation 

committees to come up with their implementation mechanisms. Creating implementation plan is a 

complex and detailed task and leaving it to the lead agency would not have been appropriate since they 

Source: Frost & Sullivan Analysis, National Strategic ICT Roadmap, 2008 
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are not experts in this area. In terms of the implementation ease, the roadmap is rated low since it did not 

have detailed implementation steps and wanted the lead agency to do most of the implementation 

themselves without any guiding parameters. 

Stakeholder Interviews 

Stakeholder (industry, industry association, selected government agencies) interviews were conducted to 

ascertain their understanding of the previous national strategic ICT roadmap and its implementation 

status. The following table highlights our findings from these select interviews: 

Table 4.1-7 Stakeholder Interviews 

Stakeholder Interviews : National Strategic ICT Roadmap 

 
Market Conditions 

The previous national ICT roadmap did not provide detailed information 
about the markets it was trying to address within Malaysia or Globally. 
 
It did not also take into account whether any Malaysian companies had 
inherent strengths to compete in the FAs. 
 
In-depth analysis of business areas for the three FAs and their 
associated value chain to be addressed by Malaysian companies was 
also not identified. 

 
Research and 
Development Support 

The previous roadmap did not take into the research and development 
base of the country. The various researches being conducted in the 
country and researcher focus areas was not considered while 
recommending the FAs. 
 
One of the FAs Wireless sensor networks was taken up for 
implementation by EPU and KPKK along with UPM. 

 
Human Resources 

Skill sets of ICT human resources present in the country did not match 
up with the recommended FAs. The roadmap did not do an analysis of 
the Human resources while recommending the FAs, neither from an 
expertise point of view nor from a researcher base of the country. 

 
Industry Linkages 

No effort was made in communicating this roadmap to the industry 
participants. Low awareness among the industry players led to lack of 
buy-in. 

 
Government Sponsorship 
and Vision 

As a vision document it aimed to align with the Government of 
Malaysia’s aspirations. However, it did not provide for appropriate 
implementation and monitoring mechanism. 

 

 

The gist of the stakeholder interviews was that in terms of implementation and monitoring mechanism, 

this roadmap document was weak, leading to less than expected results.  

Assessing the assumptions around the sign-posts and reviewing their validity: The sign-posts were 

provided as a medium to track whether the vision areas for the three technology areas were taking place 

or not. These final signposts were those that, if they occur, could have the largest impact on the three 

FAs and for Malaysia.  

Source: Frost & Sullivan Analysis, Primary Research 
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In this section, we will analyze whether the assumptions which formed part of the sign-posts to understand the dependencies and their 

implications if any 

Table 4.1-8 Review of Sign-posts and Assumption for Dependency related Factors 

No. Sign Post and Assumption Dependency 

1 Sign Post #24: 5 percent of roadbeds in Malaysia deploy WSN for soil/water 
monitoring and management 
 
Assumptions: 
1. There are prevailing standards governing the development of wired/wireless sensor 

networks and supports interoperability of a multitude of sensors; 
2. Greater awareness of the wired/Wireless Sensors network standards by the different 

players in the supply chain; 
3. The cost per unit of sensor is on a downward trend; 
4. The reliability and the regenerative power of the sensors as oppose to batteries and the 

ability of the sensors to be networked effectively by supporting IPV6 and transmitted over 
long distances at low cost; and 

5. There is a commercial offering of ad hoc sensor network infrastructure including the 
management and routing of wired and Wireless Sensors managing interface to main 
network trunks and backbones for the collection of raw data. 
 

For this signpost there were a number of 
assumptions taken into account which 
depended upon: 

 Standards for governing WSN are 
already in place by the government; 

 The cost per unit is on a downward 
trend which in turn means large 
scale industry adoption and also a 
large number of end consumers; and 

 Commercial offering of ad hoc 
sensor network infrastructure 
presence in the market. 

2 Signpost #10: Rate of growth of Malaysian halal food exports exceeds that of the 
neighbors 
 
Assumptions: 
1. The development  and promotion of halal standards within the local halal; 
2. The maturity, adoption and acceptance of  halal standards within the local halal industry; 
3. There is a downward trend on the pricing of WSN vis-à-vis RFID tags and etc.; and 
4. The infusion of technology in the holistic halal value chain encompassing the food 

production, distribution and consumption. 
 

Dependency on development of halal 
standards within the country along with 
its adoption by the Halal industry. 
 
Dependency also existed on prices of 
WSN going down and infusion of this 
technology in the entire Halal value 
chain. 

3 Signpost # 29: Commercial offering of Wireless Sensors harvesting all required power 
from the environment and measuring soil moisture, acidity and motion that costs < US 
$5  
 
Assumptions: 
1. There are prevailing standards governing the development of wired/wireless sensor 

networks and supports interoperability of a multitude of sensors; 

The dependency is on standards being 
present related to the development of 
wireless standards. 
 
Other than the above, the Signpost also 
depended upon unit cost of the sensor 
going down and various capacity 
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No. Sign Post and Assumption Dependency 

2. Greater awareness of the wired/Wireless Sensors network standards by the different 
players in the supply chain; 

3. The cost per unit of sensor is on a downward trend; 
4. The reliability and the regenerative power of the sensors as oppose to batteries and the 

ability of the sensors to be networked effectively by supporting IPV6 and transmitted over 
long distances at low cost; 

5. There is a commercial offering of ad hoc sensor network infrastructure including the 
management and routing of wired and Wireless Sensors managing interface to main 
network trunks and backbones for the collection of raw data; and 

6. The capacity building programs identified under the ITIC framework are underway 
preparing the workforce based on the FAs vis-à-vis the WSN include the supply of 
programmers, software engineers, architects, service designers, and entrepreneurs with 
technical background. 
 

programs were underway to prepare for 
wider adoption of FAs by the workforce. 

4 Signpost #68: Virtual world for training telerobotics 
 
Assumptions: 
1. Infrastructure and info-structure to support the virtual world in existence; 
2. Progress in the standardization of 3D internet technology and significant investment by 

consumers and manufacturers of telerobotic equipment; 
3. Regulations and rules governing the virtual world is in place; 
4. The cost of using the virtual world is on a downward trend; and 
5. The virtual world is well established in the education sector. 

 

Dependency existed on existence of 
infrastructure related to WSN and 
Predictive analytics already being in 
place. In addition, there was dependency 
on regulations being created for the 
virtual world and virtual world being well 
established in the education sector. 

5 Signpost #60: Public Demonstration of live video network feeding the virtual world in 
3D internet 
 
Assumptions: 
1. There already exist early augmented reality systems; 
2. Malaysia is a part of the international standards and regulation body for 3D internet and 

emerging technologies; and 
3. Effective regulatory and monitoring framework. 

 

Depended upon the existence of 
augmented reality systems in Malaysia 
and Malaysia is becoming part of 
international standards body for 3D 
internet. 

6 Signpost #59: 20 percent of new construction in Malaysia utilizes WSN as part of 
Intelligent building systems 
 
Assumptions: 
1. WSN infrastructure is standardized and supports inter-operability of multi-systems; 

Dependency on new construction 
embedding wireless sensor networks. 
Also depended on Intelligent building 
systems coming up in a major way in 
Malaysia. 
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No. Sign Post and Assumption Dependency 

2. Awareness of the WSN standard by the different players in the supply chain; 
3. Cost of WSN is on a downward trend; and 
4. WSN established in the soil and environmental management as well as the logistics 

sector 
 

7 Signpost #17: Malaysian Islamic finance doubles 
 
Assumptions: 
1. Islamic banks use ICT for improving their global market reach, operational capabilities, 

innovative capacity and productivity; and 
2. Awareness of the potential of Islamic banking and finance among non-Muslims in 

Malaysia and globally. 
 

Dependency is on Islamic banks using 
ICT to improve their global reach and 
also on awareness among Muslims and 
Non-Muslims about Islamic Banking. 

8 Signpost #69: New market mechanism for investment in inventions 
 
Assumptions: 
1. ICT Infrastructure to support online trading; 
2. Awareness among researchers and investors on the Invention Futures; 
3. The cost of trading on IF is low; 
4. Established RD&C capacity for financial innovation; and 
5. New financial instruments to assess the value and market potential of inventions are well 

established. 
 

Depended on KLSE (Bursa Malaysia) to 
announce Inventions Futures system. 
This has not happened till date.  

Implications of Dependencies 

 Each of the signposts depended on various assumptions which in turn depended upon independent events happening in Malaysia and 
globally; 

 In order for any recommendations related to FAs being amenable to be implemented, it was important that guidelines were provided in order 
to make some events happen in the environment. This in turn would have pushed the adoption of the technologies even further. The 
roadmap lacked guidelines to help the Government of Malaysia influence many of these independent events; 

 Many of the dependencies identified above could easily have been influenced by Government to turn the tide in favor of Malaysia in terms of 
technology adoption. However, the roadmap let these interlinkages and dependencies play out in their independent manner and Government 
was supposed to act only when it observed these independent events happening in the environment; 

 Even in cases where guidelines were provided to the government to take proactive steps, there were no mechanisms stated to involve other 
stakeholders (e.g. Bursa Malaysia to take up activities related to Invention Futures) in the implementation architecture or making them aware 
that they had a key role to play in the overall implementation of the FAs; and 

 All of these made the task of monitoring and implementation for the Government very difficult and hence, cast a shadow on over 
implementability of the roadmap. 
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Overall Assessment of the National Strategic ICT Roadmap – 2008 

The overall assessment of the national ICT roadmap is presented in terms of Alignment with Megatrends, 

Local Research Capabilities, Local Industry Capabilities and Implementation Status as provided in the 

table below: 

Table 4.1-9 Rating Guide 

 
Source: Frost & Sullivan Analysis 

 

Table 4.1-10 Overall Assessment Rating 

Technology Area 
Alignment 

with 
Megatrend 

Local    
Research 
Capability 

Local          
Industry        

Capability 

Implementation 
Status 

Wireless Sensor Networks 1 5 2 3 

Predictive Analytics 2 5 2 1 

3D-Internet 1 1 1 1 

 

Our overall assessment of the previous ICT roadmap shows that the technologies identified were not 

relevant from Malaysia’s capability standpoint. No assessment was done to gauge the inherent strengths 

and weaknesses of Malaysian Industry and Research Institutions in taking up these new FAs. While two 

of the FAs identified in the previous roadmap were relevant from megatrend perspective, what really ailed 

the roadmap was the lack of any implementation steps and guidelines. Implementation was largely left to 

the imagination of the lead Government agency and their ability to detail the prescriptive 

recommendations which formed part of the previous roadmap. Too much was asked from the government 

agency in terms of formulating the implementation steps themselves when it is clearly not the core 

competence of any Government agency. 

All of the above led to the national strategic ICT roadmap 2008 remaining as a report which could not be 

implemented by the Government of Malaysia. 

Comparison with other countries – Countries which have a taken up FA (Wireless Sensor 

Networks, Predictive Analytics and 3D internet) and have implemented it successfully to their 

advantage as part of the national roadmap. 

Our analysis of roadmaps from various countries (USA, Korea, Taiwan, India, Finland and Sweden) 

shows that out of the three FAs identified for Malaysia, wireless sensor networks is the only one which 

was adopted at a national level by three countries; Sweden, Korea and India. The other two technologies 

(Predictive Analytics and 3D internet) identified in the national ICT roadmap have not been adopted at the 

national level by any other country. 

In the following paragraphs we review the best practices/key success factors which made wireless sensor 

network successful in the identified countries and what do these practices mean for Malaysia. 

Source: Frost & Sullivan Analysis 
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Wireless Sensor Network in Sweden 

Wireless sensor networks are one of the key areas which have been adopted for growth and research by 

the Swedish government. The sensor research in Sweden is run by the Swedish Sensor Centre (S-

SENCE). S-SENCE is a research group within bio- and chemical sensor science and technology. S-

SENCE was formed during VINNOVA's first centers of excellence programme 1995 – 2006 and is 

currently running both basic research projects and more applied projects, often in collaboration with non-

academic partners. About 25 companies have been involved in and partly funding research and 

development projects together with S-SENCE since the start.  

Areas of Research in Sensors 

Presently S-SENCE are running applied projects on sensor solutions for drinking water monitoring, 

detection of insect attacks of growing crops as well as diagnosing KOL and heart diseases. The basic 

research is focused on voltammetric electronic tongues and on gas sensors. 

Key Best Practices 

 Sweden has a law on ‘University teachers exemption’ that allows universities researchers as 

individuals to retain full rights to their sensor related discoveries and research; 

 Separation of funding for academic research and industry driven research. Industry need based 

research is funded by the Vinnova Funding scheme, while the academic research is funded by 

Linnaeus grants. This allows appropriate focus on the both market and the pure research that 

allows scholars to also focus on intra-science disciplines; 

 Formation of central council for allocation of research among competing universities. All the 

sensor related research ideas are completely analyzed for their ability to evolve into cutting edge 

research. Research should have the potential to fulfill major needs and solve important areas of 

concern in the society and should have a connection to the needs of the Swedish business 

sector. This kind of tiered approach leads to best idea related to sensors getting funded; 

 Focus on technology transfer and commercialization at different stages of research and not just at 

the end of research through research outcomes. This process allows constant monitoring and 

sometimes quick go to market plan; and 

 Increased mainstream and routine interactions between Industry and businesses and forms of 

interaction tend to be informal and formal. Some of the forms of interaction could be – sharing 

research information and consultation, sharing facilities, contract research and academic 

consulting. 

All of the above practices have led to a number of sensor products, devices and solutions to come into 

market from Sweden. 

Wireless Sensor Network in Korea 

Korea has been at the forefront of many ICT technologies. It has also taken the lead in the development 

of Wireless Sensors. The current sensor focus of the country is in the area of structural health monitoring 

related to civil engineering, health sensors related to sensing certain infective diseases, agricultural 

sensors and chemical sensors. Korea Institute of Science and Technology is charged with the 

development of sensor technology in Korea. Some of the sensor technologies under development are; 

piezoelectric transducers as active sensors, piezoelectric paint sensors and Magneto elastic sensors. Key 

policies have been put in place by Government of Korea to ensure that they become leaders in new and 

emerging areas related to sensors. 



 

75 
 

Key Best Practices 

 Training of research personnel in collaboration with advanced countries research centers. Korea 

regularly sends its research personnel to conduct research in countries like USA, UK and Nordic 

countries in order for them to get exposed to advanced sensor technology; 

 The Korean Government encourages companies active in certain key technologies like sensor 

technologies to establish overseas subsidiaries. This type of facility lends itself to technology 

transfer especially in production facilities and research prevalent in the countries in which these 

subsidiaries are located; 

 Korean government also encourages the establishment of overseas research facilities in 

advanced ICT technologies like sensors. This is a sure shot way to get access to new technology 

and qualified technical resources; 

 Korean government supports the formation of Sensor technology forums which form a corridor for 

transfer of technology between Korea and technologically advanced countries. Korea has formed 

these forums with key countries, one such forum is Korea-US Sensor technology forum. This 

allows for joint development of research in advanced sensor technologies; 

 Korean Government is also actively sponsoring participation of Korean sensor researchers in 

foreign centers of excellence related to sensors. Korean government also encourages foreign 

centers of excellence to come and setup their center in Korea; 

 In addition to the above, Korea also encourages academic linkages and researcher exchange 

programs with leading research institutions. This allows cross-pollination of new ideas between 

various institutions; and 

 Acquisition of cheap foreign sensor patents by actively scouting for such opportunities from 

around the world. This provides development of sophisticated portfolio of patents related to 

sensor networks. 

Korea has followed a similar strategy for all its advanced ICT technologies. This has enabled it to 

implement a systematic, integrated strategy that harnesses the strengths of its private sector, academia, 

and government. 

Wireless Sensor Network in India 

Wireless Sensor Networks (WSN) has emerged as an important area for research and development. 

Though WSN is in its early stages, its impact is envisaged to be far reaching, from daily life, to remote 

monitoring of environment, habitat, agriculture, health care, automobiles, hazardous zones, disaster 

prone zones, defense applications to probing of planets. Moreover they can be used for monitoring as 

well as control. In fact, they form the basic constituent of ubiquitous sensing, communication, computing, 

and control. Realizing the importance of this area, the Ministry of Communication and Information 

Technology (MCIT), Department of Information Technology (DIT) decided that it would be prudent to give 

a cohesive thrust to this very important area. 

Key Best Practices 

 National institutes  acted as nodal points for developing sensor related technologies while state level 

institutes provided supporting research; 

 Sensor devices were made available at college and university levels to increase familiarity of the 

students with this advanced technology; 

 New infrastructure built in the country had sensor technology built into it instead of having to do any 

kind of retrofitting; 
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 Formation of a tripartite agreement between academic research institutions, government and 

industry. This provided adequate support to the research being conducted in terms of funding and 

commercialization; 

 Provided support in the form of full funding to the sensor research being conducted in various 

research institutions; and 

 Identified key sectors of the economy which would benefit immensely with the development of 

sensors. Key areas identified in India included; precision agriculture and Healthcare. 

Key Implications for Malaysia 

Malaysia should embrace key best practices from around the world. Some of the key ones to be adopted 

include: 

 Develop more linkages with foreign research institutions who are conducting research in 

advanced technologies; 

 Government has a key role in forming partnerships with technologically advanced countries. 

Malaysia can follow the Korean model in forming joint research bodies and having a science and 

technology councils/forums; 

 Encourage and sponsor local researchers to go and work with technologically advanced research 

institutions; 

 Identify projects wherein advanced technology can be immediately introduced. This should be 

done proactively at the beginning of the project; 

 Hire foreign research talent and also actively tap overseas Malaysians for conducting research in 

highly advanced technologies; 

 Encourage Malaysian companies to setup foreign subsidiaries to access technical resources and 

advanced technology; and 

 Identify key economic sectors which would support and absorb advanced technologies being 

developed in local research institutions. 

Key lessons learnt from the National ICT Roadmap - 2008 

There are some key lessons for revising the ICT roadmap constructed in 2008.  

 The recommendation on FAs should take into account the strengths of Malaysian ICT Industry, 

infrastructure and human resources and its RD&C base in the country; 

 Any dependency on the recommendation should be clearly highlighted and steps should be 

identified which the government can take to mitigate the risks and remove roadblocks (if any); 

 Roles and Responsibilities for various parties should be clearly defined with clear definitions of 

interlinkages and hand-offs. The milestones and timelines to be followed by various stakeholders 

should also be clearly identified and defined; 

 Detailed implementation guidelines and steps should be provided to effect easy implementation 

by various government agencies; 

 Prioritization of recommendations is very critical since a failure in any of the critical steps could 

adversely impact the entire implementation plan. The previous roadmap entirely depended upon 

formation of Pro tem committee, merger of various ICT agencies and formation of project 

implementation committees. Since these three crucial organizations were not formed, the entire 

roadmap could not be implemented by the Government; and 

 Alternatives should be clearly identified in case some of the recommendations are hard for the 

Government to implement due to system and procedural constraints. 
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4.2. Review of Existing Technology Roadmaps 

4.2.1. Framework of Analysis 

The framework has been designed to ensure identification of gaps of the existing roadmaps. The 

identification of enhancement areas is based on assessment of the roadmaps on its relevance 

(Alignment) as well as completeness (Implementability) of the roadmap itself. (All the sections being 

referred in this Chapter are from the original technology roadmaps which can be found on: 

www.nitc.mosti.gov.my). 

Alignment 

To assess the relevance of the technology roadmap, the technology roadmaps of Malaysia are assessed 

on alignment with key mega trends, its relevance in the context of national transformation and 

benchmarking with similar technology plans in other countries. 

 Alignment with Megatrends: Technology roadmaps are evaluated for alignment with following 

Megatrends - Pervasive computing, Green/Innovating to Zero, Smart Infrastructure, Pay as You 

Use, Preventive Healthcare, Real time, all the time, Rise of the machines, 

Flexibility/Customization and Cyber-warfare (For Detailed description of the Megatrends – 

Please refer to chapter 8); 

 Alignment with Various National Transformation Programmes: Technology roadmaps are 

evaluated for alignment with following NKEAs identified under NTP – Greater Kuala 

Lumpur/Klang Valley, Oil, Gas and Energy, Financial Services, Wholesale & Retail, Palm Oil & 

Rubber, Tourism, Electrical & Electronics, Business Services, Communications Content and 

Infrastructure (CCI), Education; Agriculture and Healthcare (For Detailed descriptions of EPPs 

listed in this chapter, please refer to: http://etp.pemandu.gov.my/Overview_of_NKEAs_-@-

Overview_of_NKEAs.aspx); and 

 Alignment with 6 Country Analyses: Technology roadmaps are evaluated for alignment with 

the analysis of technologies in the following six countries – Finland, India, Korea, Sweden, 

Taiwan and USA. 

 

Implementability 

Technology roadmaps are analyzed to assess the level of details mentioned in the roadmaps for effective 

implementation under the following heads: 

 Institutional mechanisms responsible for implementation; 

 Availability of funding; 

 Human capability development; 

 Targets/ Milestones and Timelines; 

 Private sector participation; and 

 Specific programs/ projects to implement the roadmap objectives. 

Any gaps in these factors are identified, and areas of enhancement are then recommended for the 

existing roadmaps. 

  

http://www.nitc.mosti.gov.my/
http://etp.pemandu.gov.my/Overview_of_NKEAs_-@-Overview_of_NKEAs.aspx
http://etp.pemandu.gov.my/Overview_of_NKEAs_-@-Overview_of_NKEAs.aspx
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4.2.2 Review of Technology Roadmaps 
 

4.2.2.1 Micro-Electro-Mechanical Systems (MEMS) Technology Roadmap 

 

Alignment with Megatrends 

The MEMS technology roadmap identifies the following three applications as outlined in Section 4.1, 

Section 4.2 and Section 4.3 (All the sections being referred in this Chapter are from the original 

technology roadmaps which can be found on: www.nitc.mosti.gov.my). 

 Automotive - Under automotive MEMS technology will be used primarily to develop gyroscopes, 

accelerometers and wireless tire pressure monitor sensors; 

 Biotechnology - Under biotechnology devices which will benefit from MEMS technology are Micro 

needles, Micro catheters, Micro pumps and needles, Silicon microphones and Flow sensors; and 

 Telecommunication – Application in the following devices - MOEMS, MEMS based Antenna, 

RFID and MEMS RF Switches. 

Further novel application areas need to be identified and MEMS based smart sensors should be 

developed that can find applications in a number of areas under the identified Megatrends. 

 

Pervasive Computing 

MEMS are already driving pervasive computing. Work is being done in the following areas:  

 Wearable sensors: MEMS sensors integrated in textiles to help monitor biological functions; 

 LEDs are being integrated into polymer MEMS displays; 

 MEMS Wireless Sensors are enabling off-grid applications. Energy harvesting from vibrations, 

piezoelectric actuators are used to power MEMS sensors; 

 Global positioning sensors for parcel tracking; and 

 MEMS RFID tags are now available in which MEMS resonators are integrated with an antenna. 

These MEMS RFIDs can withstand high temperature and radiation enabling them to be used in 

extreme conditions. 

Green Innovating to Zero 

 

MEMS will specifically impact the microphone technology. MEMS microphones are now found in almost 

all smartphones with companies such as ST Microelectronics and Knowles electronics being the leading 

suppliers of MEMS microphones. 

Smart Infrastructure 

 MEMS smart sensors (temperature sensors) will be used to automatically adjust heat or cooling 

based on temperature variations; 

 Self-powered MEMS sensor modules (MEMS current sensors coupled with MEMS scavenging 

units) are being used to measure electrical quantities in residential and commercial buildings; and 

 MEMS sensors are also used for structural health monitoring applications and can help in 

detecting cracks in buildings. An early-warning system can be designed using MEMS sensors. 

  

http://www.nitc.mosti.gov.my/
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Preventive Healthcare 

MEMS sensor systems can also help in preventive healthcare in the form of: 

 

 MEMS sensors embedded in textiles that can monitor various biological functions and can alert 

medical professionals in case of emergencies; 

 Disposable MEMS blood pressure sensors; and 

 MEMS/microfluidics lab-on-chip devices are being developed for early detection of cancer 

primarily and various other health conditions. 

Rise of Machines 

MEMS technology can be found in RFID tags that will make every package in the world accounted for 

and traceable. Embedded small memories in the RFID tags will help store information regarding a 

package. 

Electro active polymers (EAP) use for HAPTICS application - EAP can be integrated with MEMS and 

electronic circuits to create a MEMS sensor that generates an electric signal proportional to the 

deformation of the di-electric elastomers material. 

 

Alignment with Various National Transformation Programmes - NKEA 

 

MEMS are being used or can be used in the following EPPs. 

 

Oil, Gas and Energy 

 

EPP3: To aid in exploring hydrocarbon wells. Colibrys of Switzerland has developed MEMS motion 

sensors that are suitable for use in sub-surface seismic imaging for hydrocarbon (oil / gas) exploration 

and down bore-hole drilling for petroleum production. 

 

Electrical & Electronics 

 

EPP2: Advanced packaging firms set up - The growth areas for MEMS are effective packaging to serve 

different applications. MEMS is packaged with CMOS circuits for enhanced functionalities or 

monolithically integrated with CMOS.  

 

EPP3: Fabless IC design firms - Fabless companies represent the present and future of MEMS growth. 

More start-ups and medium sized companies rely on designing proprietary MEMS solutions and 

outsourcing fabrication to a full-fledged fab.  

 

EPP8: Number of LED front-end companies - LEDs are integrated with MEMS structures to create two-

dimensional displays.   
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Table 4.2-1 Alignment with Six Country Analysis - MEMS 

Country Country Involvement in MEMs 

Finland  National MEMS technology roadmap in 2011; 

 Finland’s VTT has driven MEMS based sensor developments; and 
 Proposed focus areas for the near future:  
 Next Generation 3D Integration of MEMS based Systems; 
 Functional Materials in MEMS based Systems; and 
 MEMS based Biomedical sensor/actuator systems. 

India  50 centers for training and research in frontier areas, including MEMs. 

Taiwan  SMILE CAFE (sensor microsystem integration for life enhancement/cultivation and 
facilitation environment) platform for integrating Taiwan's upstream and 
downstream MEMS companies; and 

 Led by Science Park Administration wherein players from the local CMOS and 
MEMS sectors will be invited to team up with the government-backed Industrial 
Technology Research Institute (ITRI) and National Chip Implementation Center. 

USA  All three main core sectors namely private organizations, full/partially funded 
government institutions and academic universities are strong stakeholders in 
advancing MEMS research. 

 

Lessons for Malaysia Based on Best Practices of Six Country Analysis 

Malaysia should identify a government funded champion which can develop MEMS prototype solutions 

that are relevant to the current market with an eye on future.  

To drive the further development of MEMS in Malaysia, a major institution such as Institute of Micro 

Engineering and Nanoelectronics (IMEN) should be promoted and supported. IMEN can take a 

leadership role through bringing together the different organizations and private institutions involved in 

MEMS RD&C. This will help in identifying resources, alignment of goals and faster commercialization of 

products. IMEN could help private institutions by providing market information, identification of application 

gaps where Malaysian institutes can concentrate its resources to address those gaps. IMEN can be 

supported by other agencies such as INEE (UNIMAP), UTP, UTM, and USM. 

Malaysia can incorporate the best practices of countries such as USA, where the key factor in advancing 

MEMS research is a collaborative effort from these core sectors that results in driving MEMS technology 

development. 

Suggestions for MEMS tech areas where Malaysian research community can focus on include but not 

limited to: 

 New MEMS manufacturing techniques such as 3D MEMS manufacturing schemes; 

 MEMS smart devices and new functional materials; 

 BioMEMS; and 

 MEMS inertial sensors, capacitive sensors, MEMS RF switches and MEMS microphones. 
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Implementability 

 

Institutional mechanisms/Accountability 

MEMS technology roadmap (section 3) identifies several institutions that are active all along MEMS 

supply chain. In Section 3, Figure 8 MEMS supply chain current competencies and future competencies 

are identified for Malaysia. These are all in line with developing new MEMS products identified in the 

roadmap. For example, In Section 3, Figure 8, it is identified that the current competencies for Malaysia 

are in Bonding, lead framing, testing, and plastic molding. The new competencies being developed are in 

RD&C, logical design, design and development, dicing and etc. Hence, institutional mechanisms are in 

place to carry forward MEMS product development in Malaysia. 

Although, MEMS Technology roadmap has identified several different institutions within Malaysia that will 

develop various aspects of MEMS value chain. It does not identify one main institution that can bring 

together all the different institutions that are working on different aspects of MEMS technology. 

 

Funding 

In Section 6.7 of the MEMS Roadmap, it has been identified that Government funding although a 

minimum one would be required to kick off activities in application areas namely automotive, 

biotechnology and telecommunications the three main areas for MEMS development in Malaysia. It is 

also highlighted that funding would be required for purchases of additional MEMS simulation tools and 

hardware, MEMS specific equipment, additional facilities and incentives to companies. The 

recommendations as identified in Section 6.7, Table 9 is to provide funding for MEMS design houses, 

MEMS fabrication is to be outsourced to foreign foundries and MEMS packaging which is application 

dependent needs to be developed while parts of it may be outsourced. 

Gaps in funding are usually seen for start-ups or research organizations that are in the RD&C phase of 

developing new products. Usually this cycle is the longest which involve design, testing, prototype 

fabrication and multiple iterations of these steps. 

 

Human Capital Development 

 

Section 6.7, Table 9 of MEMS technology roadmap puts the onus for skills development on testing and 

packaging companies such as PSDC, SHRDC, MIMOS, IMEN, KUKUM, USM IC Design Center. 

 

Targets/Milestones and Timelines 

 

The MEMS technology roadmap for Malaysia has not set milestones and timelines hence, there is a need 

for setting realistic milestones. 

 

Private Sector Participation 

 

The technology roadmap was created with private sector participation, including contributions from AKN 

Technology Berhad, CARSEMS Sdn Bhd, Freescale (M) Sdn Bhd, Future Corridor Sdn Bhd, InventQJaya 

SdnBhd, MIGHT, My-MS Sdn Bhd, MYSEM Sdn Bhd, OptoComm Sdn Bhd, PERODUA Berhad, 

Petronas Research Sdn Bhd, Plus Xpert Sdn Bhd, and STATChipPAC Sdn Bhd. Private sector 

participation is encouraged in developing new Lab-on-chip systems for life sciences and healthcare 

application. 
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Specific Programmes/Projects to implement the roadmap objectives 

 

MEMS Technology Roadmap recommends establishing MEMS cluster that can leverage on existing 

microelectronics infrastructure and value chain and commercialize products that will be critical in further 

developing MEMS in Malaysia. It also identifies that BioMEMS is a top priority followed by 

telecommunication and automotive. 

 

MEMS Technology roadmap has identified creating MEMS clusters and has identified top application 

areas. Specific programs can be created around RD&C for BioMEMS especially lab-on-chip systems for 

healthcare applications and also specific funding programs and channelling private participants to work 

on future generation Of the MEMS products, MEMS smart sensors can cater to a number of applications 

identified in megatrends and under the various National Transformation programs. 

 

4.2.2.2 Nanoelectronics Technology Roadmap 

 

Alignment with Mega Trends 

 

The Nanoelectronics Roadmap complements the nanotechnology roadmap of Malaysia (2007). The 

following areas were outlined in Section 2 of the nanotechnology Roadmap – Biotechnology; Energy; 

Environment; Agriculture and Medicine. It was envisioned that the Nanoelectronics applications like 

Biosensor, Biochips, Molecular Farming, Drug Delivery System, Solar, Lithium-Ion will impact the above 

technology areas. 

 

Some of the identified technologies in the roadmap loosely align with the megatrends. Nanoelectronics as 

a technology is still yet to hit mainstream, as such number of gaps exist in all of the identified areas within 

the technology roadmap and also within the identified megatrends. 

 

Pervasive Computing 

Work is being carried out in the area of wearable sensors. These are Carbon nanotubes based 

electronics which are being integrated with textiles, thus, creating e-Textiles. These wearable sensors can 

be useful in defence applications for soldiers as when integrated with soldiers’ uniforms. The uniforms 

equipped with carbon nanotube based sensors can monitor blood pressure and other vital biological 

functions of the soldier. 

 

Smart Infrastructure 

Nanosensors can find their way into wireless sensor networks that can address smart infrastructure 

applications. Due to low power requirement, nanosensors can be beneficial in the wireless sensor 

applications, as these sensors are usually powered by solar, piezoelectric actuation and others. However, 

nanosensors are still in research stage. 

 

Preventive Healthcare 

There are different types of nano biosensors under development like Optical Biosensors, Nanotube 

Based Biosensors, Electrical Biosensors, Viral Nanosensors, Electrochemical  Biosensors, Nanoshell 

Biosensors and Nanowire Biosensors. It has also find Biological applications in areas like:  

 DNA Sensors: Genetic monitoring, Disease Immunosensors; HIV, Hepatitis, other viral disease, 

drug testing, environmental monitoring; 
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 Cell-based Sensors: functional sensors, drug testing; 

 Point-of-care sensors: blood, urine, electrolytes, gases, steroids, drugs, hormones, proteins, 

others; 

 Bacteria Sensors: (e-coli, streptococcus, other): food industry, medicine, environmental, others; 

and 

 Enzyme sensors: diabetics, drug testing, others. 

All of the above areas are under development. 

Alignment with Various National Transformation Programmes – NKEA 

In the Nanoelectronics roadmap document, biotechnology, energy, environment and medicine are among 

the areas highlighted that will be impacted. This aligns with the Economic Transformation Programme 

Report which has identified areas such as Electrical & Electronics, Healthcare and Communications 

Content and Infrastructure.  However, nanoelectronics will not have an immediate impact on many of the 

economic areas. 

 

Electrical and Electronics 

EPPs 1, 2, 3, and 4: Nanoelectronics will impact the semi-conductor industry in the design, manufacturing 

and packaging domain.  

 

EPP 8, 9 and 10: Nanowires based LEDs where the nanowires for example are made of heterostructure 

consisting of a Gallium Nitride (GaN) core surrounded by indium gallium nitride (InGaN)/GaN radial 

quantum wells, covered by a GaN shell are in research stages. In the coming years, NanoLEDs may 

enter the commercial arena due to a need for reducing the cost of LEDs from the current $10 per 1000 

lumens to $1 per 1000 lumens. 

 

Healthcare 

EPP6: In this it has been outlined that a world-class campus for health science and bioscience will be set 

up. This will contribute to world class fundamental research in the area of nanobiosensors for healthcare 

applications.  

Table 4.2-2 Alignment with Six Country Analysis - Nanoelectronics 

Country Country Involvement in Nanoelectronics 

Finland  VTT Technical research institute of Finland is leading the development of 
nanoelectronics in Finland. 

India  India started RD&C funding in the area of nanotechnology during the Tenth Plan 
and projects relating to nano-electronics with a total outlay of about Rs 127 crore 
have been initiated so far; and 

 A special incentive package has been announced for setting up of semiconductor 
fabrication and other micro-technology and nanotechnology manufacturing 
industries in India. 

Sweden  Sweden has focused on its area of strength such as nanowires; 

 Nanowires for Emerging Nano-electronics and Life-Science Application, a Strategic 
Research Centre (Nanowire SRC), was started in 2006 and funded by the Swedish 
Foundation for Strategic Research, SSF; and 

 In next 10 years, goal will be to commercialize nanowire technology in the fields of 
bio-medical sensors and probes in integrated lab-on-a-chip systems, electronics for 
extremely high speed and with extremely high density and light harvesting. 

USA  In September 2011, Semiconductor Research Corporation (SRC), university-

http://www.stratresearch.se/
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Country Country Involvement in Nanoelectronics 

research consortium for semiconductors and related technologies, joined the 
National Science Foundation (NSF) to fund $20 million for 12 four-year grants 
on nanoelectronics research; and 

 This Nanoelectronics Research Initiative (NRI) will have 12 interdisciplinary 
research teams at 24 participating U.S. universities who will contribute to the goal 
of discovering a new switching mechanism using nanoelectronic innovations as a 
replacement for today’s transistor. 

 

Lessons for Malaysia Based on Best practices of Six Country Analysis 

Malaysia’s roadmap recommends creating a NNI (National Nanotechnology Initiative). One of the key 

elements of best practices to advance nanoelectronics is to encourage collaboration among universities 

not just within Malaysia but on a global basis. Malaysia should encourage its universities to seek out 

partnership with top universities/institutions in USA, Canada, Sweden, UK, and Germany that are active 

in developing nanoelectronics. Much can be leveraged from technical know-how of researchers across 

the globe but prominently in countries with top nanoelectronics research such as USA, Sweden, Finland 

and Korea. 

More importantly, Malaysia has to encourage stronger private organization participation. Private 

organizations help in accelerating research on nanoelectronics to help commercialize, as the private 

organizations are focused on maximizing return-on-investment. Typically academic research without the 

participation of a private organization remains academic with no strong commercial potential, as 

researchers are bent on improving the basic science without much focus on developing a commercial 

product. 

 

Implementability 

Institutional mechanisms/Accountability 

The roadmap will be implemented by a National Nanoelectronics Working group which will propose and 

manage RD&C projects through Nanoelectronics RD&C cluster development. National Nanotechnology 

task force also under NNI will plan/coordinate national activities and programs. Under NNI, National 

Nanotechnology Association will be responsible for developing a National Nanotechnology Portal and will 

help organize seminar/conference/awareness and etc. 

 

Funding 

No particular funding mechanism has been identified to support Malaysian stakeholders for 

nanoelectronics RD&C.  

Human Capital Development 

In the nanotechnology roadmap, the following suggestions have been provided concerning developing 

human capital: 

 Take stock on current manpower & infrastructure in these areas; 

 Determine areas to be strengthened; 

 Workshops to bring together researchers; 

 Initiate nanotechnology curriculum for undergrads; and 

 Identify important research areas for post-grad studies. 
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The gap is to address the shortage of skilled labor force for furthering nanoelectronics development. 

Targets/Milestones and Timelines 

 

In the nanotechnology roadmap, it has also been suggested that two clusters need to be developed to 

emphasize nanoelectronics components RD&C namely biosensor cluster and biochip cluster. The 

timeline proposed for establishing these clusters was 2009 – 2012.  

 

Realistically nanoelectronics are still in the primary stages of development, thus, a timeline for achieving 

realistic goals could be around 2015 or 2016. 

 

Private Sector Participation 

 

In the tech roadmap, several private sector participants have been identified to carry forward 

nanoelectronics development along with several research institutions. MIMOS, IMEN, UM, AMREC and 

UTM have been identified as the potential members for biosensor development. While IMEN, INEE 

(UNIMAP), UTP, UTM, USM have been identified as the members for Biochips development. The 

members identified in the roadmap are largely limited to government funded research institutions. Thus, 

there is a gap in the adequate participation of private players in developing nanoelectronics area. 

 

It has been identified in the nanotechnology roadmap that collaboration between various stakeholders will 

be the key to developing nanoelectronics in Malaysia. According to the roadmap “Very few companies 

can afford their own RD&C in all segments of nanoelectronics. Thus, collaboration along the value chain, 

for example sharing the design software and test equipment could benefits all the involved parties”. Thus, 

it is recommended that institutions should follow a more collaborative approach as recommended in the 

roadmap. 

 

Specific Programs/Projects to implement the roadmap objectives 

 

In the roadmap, it has been suggested that a National Nanotechnology Initiative that clearly defines a 

nanotechnology roadmap needs to be established. The Nanoelectronics roadmap aligns with the 

nanotechnology roadmap. Further, it has also been suggested that Centers of Excellence need to be 

established to carry out specific research based on existing strength of the research bodies. Stakeholders 

from Malaysia should participate in standards development initiatives in the field of nanotechnology. 

A national nanotechnology initiative (NNI) that addresses all the issues identified will be necessary to 

address any gaps in Nanoelectronics development. If the nanotechnology roadmap is followed including 

creating NNI (similar to the initiative in US) it will indeed set the stage for a good development programme 

in the Nanoelectronics area. 

4.2.2.3 Semantic Technology Roadmap 

Alignment with Mega Trends 

The National Semantic Technology Roadmap has outlined nine sub-sections namely:  

 Semantic Knowledge Representation and Reasoning; 

 Semantic Multi-Agent Systems; 

 Semantic Infrastructure; 

 Intelligent User Interface; 
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 Semantic Visualization; 

 Multimodal  Understanding; 

 Semantic User Experience; 

 World-Wide Semantic Web; and 

 Semantic Knowledge Discovery. 

 

In Chapter 6 of the report, future technologies, technology under RD&C and existing technologies have 

been identified under each of the sub-sections provided above. In the roadmap, it was also highlighted 

that semantic web will impact many industry verticals including Energy & Utilities, Education, Health, 

Financial Services, Transport & Logistics, Manufacturing and Government. 

 

According to the National Semantic Technology Roadmap, horizontally semantic technology will have an 

impact on the following areas Research & Development, Consumer Internet, Information Communications 

Technology, and Enterprise Horizontals. 

 

The roadmap is comprehensive and has covered all the major verticals and horizontals. Semantic 

Technology is expected to affect almost all the verticals in some form akin to how world-wide web or 

internet has an impact on all of the verticals. 

 

Pervasive Computing  

Under pervasive computing, Ubiquitous Connectivity of e-Services will be impacted by developments in 

semantic technology. In particular, Semantic Technology will have an impact on the following areas: 

 Social Media; 

 Telemedicine; 

 e-Governance; 

 Virtual education and e-Learning; and 

 Digital commerce. 

Semantic Web Technology is a collation of different methods and technologies that serve as an extension 

to the web by appending new data and Meta data to the existing content. This technology empowers the 

computer to process and understand the data available on the web, extrapolate useful information for the 

user. 

Smart Infrastructure 

 

Semantic web technology can enable smart products and processes, those that can reason similar to 

humans; semantic technology can be an enabler in realizing self-directed, self-learning, autonomous 

products. 

Preventive Healthcare 

Semantic web technology will be able to provide a better medical reasoning behind the data and can 

interpret the data that is available in healthcare records intelligently. This will save time and improve 

efficiency in patient treatments. Semantic web technology will be able to help in the interoperability of 

different departments within a healthcare institute as it will guarantee machine processability of messages 

received at the receiving department. 
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Real time, all the time 

Semantic web technology will enable massively parallel processing databases, softwares based on 

frameworks like MapReduce, Advanced Analytics Apps based on Ontology. It will play a role in creating 

meaningful insights from massive data that will be collected on a real-time basis. Semantic web 

technology in the form of text analytics, sentiment analysis and predictive analytics will help drive real-

time aggregation of data to uncover brand sentiments, customer opinions and improve customer relation 

management and help in customized advertizing and targeted selling of products. 

 

Alignment with Various National Transformation Programmes - NKEA 

In the semantic technology roadmap, it was also highlighted that semantic web will impact many industry 

verticals including Energy & Utilities, Education, Health, Financial Services, Transport & Logistics, 

Manufacturing and Government. 

These verticals are aligned with the following NKEAs: 

 Oil, Gas, Energy; 

 Financial Services; and 

 Communications content and infrastructure (aligns with logistics and overlaps with other sectors 

such as energy and utilities). 

In addition, semantic technology will also have an impact on:  

 Business services (Aviation Maintenance Repair and Overhaul (MRO), Outsourcing, Data Centre 

Hub, Green Technology and Pure Play Engineering); 

 Wholesale & Retail: Semantic web technology will help in retail marketing, and maintaining 

relevant inventory among other areas; 

 Tourism: Semantic web technology will help in tourism marketing through sentiment analysis 

tools, predictive analytics and Web 3.0. 

Any new initiatives in this NKEA, semantic technology can help gather important data from multitude of 

channels build predictive models, carry out sentiment analysis that can facilitate in strengthening the 

initiatives.  

Semantic Technology will be beneficial for the following EPPs under the specified NKEAs: 

Oil, Gas and Energy 

EPP 2, 3, 4, 5 and 10: All of the above EPPs will benefit by semantic technology. Semantic web will help 

geoscientists and engineers to mine structured and unstructured data to arrive at meaningful insights that 

will help in their exploration activities. Semantic web will help derive meaningful intelligence from big data 

groups be it for exploration activities, trading hubs, market data and many others in oil, gas and utility 

sectors. 

 

Financial Services 

EPP 1, 2, 3, 4, 5, 9 and 10: All of the above EPPs will benefit from semantic technology, as semantic web 

can sort through the structured and unstructured data to derive meaningful insights on global financial 

trends. Wherever there are huge data sets that need to be manipulated to derive insights, predictive 

analytics, semantic technology will play a role. By mining text and other unstructured data valuable 

insights can be drawn on public or experts opinions on mutual funds, bonds and other financial products 
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that will help in creating robust financial products. Semantic discovery helps detection engines and 

surveillance systems identify suspicious events and issue alerts. Results provide a frame of reference 

from which the analyst seeks additional information. 

Wholesale and Retail 

EPP 1: Semantic technology can help gauge public sentiment that may be available in unstructured 

medium such as blogposts, social media on opening large format stores in a particular area. This will help 

to determine if the store is going to be successful or not.  

 

EPP 2: Semantic technology can help understand how effective the Small Retailer Transformation 

Programme (TUKAR) is by analyzing stakeholder opinions that can be available in unstructured format. 

This will also help in gaining an understanding on what types of programs may be beneficial.  

 

EPP 3, 5, 6, 7: Tourist sentiments and public sentiments can be analyzed on PasarKomuniti, Makan 

Bazaar, new malls and virtual malls. Opinions can be gathered by crawling through blogposts, social 

media and other unstructured data that can help the government in better serving the tourists thereby 

fostering tourism in Malaysia.  

Tourism 

EPP 1, 2, 5, 8, 10, 11, 12: Many or all of the EPPs will be helped through semantic technology. For 

example, Semantic web can not only help aggregate total tourist spend (EPP1) but also can help 

segment the spending and provide predictive modeling on which products/services there could be more 

spending or less. For many of the EPPs identified above there is valuable information in unstructured 

data that can aid in strengthening the EPPs. Semantic technology can help crawl through unstructured 

content that can exists in blogs, social media and etc. across the globe to gather negative or positive 

sentiments about Malaysia, understand tourists concerns through which can formulate strategic steps to 

address the issues that can positively impact Malaysian tourism.  

Business Services 

 

EPP 1, 2, 3, 6: Semantic technology and semantic web can play a role in positioning Malaysia as a data 

center hub and aid in building a strong knowledge process outsourcing hub. Semantic web can help 

augment capabilities of knowledge workers. 

 

Communications Content and Infrastructure 

 

EPP 9: Semantic technology can help in customer relationship management, voice of customers, market 

research, competitive intelligence and brand management. Semantic web can provide valuable metrics to 

help with behavioural advertising, and assist in providing better customer services such as efficient 

handling of complaints (helps organizations in routing the complaints to the appropriate departments) and 

also better design tiered pricing based on various metrics. 

 

Education 

 

EPP 2, 4, 5, 6: Semantic technology will enable semantic collaboration environments for teaching, 

collaborative learning, and research. It will help improve distance learning, simulation training, and will 

help organizations that require learning processes that are just-in-time, and are tailored to specific needs. 
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Healthcare 

 

EPP 2, 5: Semantic web technology will be able to provide a better medical reasoning behind the data 

and can interpret the data that is available in healthcare records intelligently. This will save time and 

improve efficiency in patient treatments. Semantic web technology will be able to help in the 

interoperability of different departments within a healthcare institute as it will guarantee machine process 

ability of messages received at the receiving department. 

Table 4.2-3 Alignment with Six Country Analysis – Semantic Technology 

Country Country Involvement in Semantic Technology 

Finland  FinnONTO programme aims to lay a foundation for a national metadata, ontology, 
ontology service, and linked data framework in Finland, and to demonstrate its 
usefulness in practical applications; 

 Open infrastructure would make it easier and cheaper for public organizations and 
companies to create interoperable intelligent contents and services on the 
semantic web; and 

 The infrastructure would be open source and its central components will be 
maintained by the public sector order to guarantee wide usage and interoperability 
across different application domains and users. 

South Korea  InSciTe (Intelligence Science & Technology) developed by KISTI, is a service 
system to which Semantic Web technologies and text-mining technologies are 
applied; and 

 The data of InSciTe include 670,000 research results (320,000 papers and 
350,000 patents), 490,000 researchers, 90,000 institutions, 237 nations, and 
70,000 technologies in the green technology field, and this is expressed in some 
30 million RDF triples. 

USA  Semantic technology in USA is particularly thriving because of number of private 
organizations such as IBM, Oracle, Microsoft. Google, Yahoo and government 
agencies such as US Geological Survey are involved in advancing semantic 
technology.  

 

Lessons for Malaysia Based on Best Practices of Six Country Analysis 

 

The strategies adopted by Korea and Finland provide a good outline for Malaysia in terms of developing a 

programme to create a technology intelligence service that can provide ontology service. This will benefit 

various organizations across Malaysia in a number of different verticals. By establishing such a 

technology intelligence service, Malaysian organizations can aggregate the research results and help 

better express these results in the form of valuable insights and actionable items.  

 

MIMOS Berhad is well positioned to spearhead the implementation of the semantic technology roadmap 

and help bring various stakeholders together to bring the roadmap to fruition. MIMOS Berhad can 

undertake the exercise of charting specific programs which will also address the issue of setting 

milestones to help implement the objectives. 

 

Private sector will be critical in implementing the roadmap. Private participants can be derived from the 

verticals that will directly benefit from semantic roadmap such as manufacturing, education, energy & 

utilities, financial services, tourism and etc. The private sector can be in the form of end users who will 

test and help improve the semantic technologies and communicate unmet needs and gaps that the 

semantic technology developers can address. Companies such as IBM, HP, Accenture, Oracle, and 

Microsoft are already working in the area of semantic technology. 
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Implementability 

Institutional mechanisms/Accountability 

In the semantic technology roadmap, no specific institution in Malaysia has been identified to implement 

semantic technology roadmap. Gap is in identifying specific institutions to help implement the semantic 

technology roadmap. Efforts need to be defined to establish a governing structure to help position 

Malaysian stakeholders toward the next wave of revolution in the form of Web 3.0 or semantic 

technology. 

Funding 

In the semantic technology roadmap funding mechanisms have not been identified to facilitate the 

implementation. Gaps are in establishing a multi-tiered funding scheme in the form of loans and grants to 

various stakeholders. 

 

Human Capital Development 

In the semantic technology roadmap in Chapter 2 under Malaysia ICT trends, it was identified that the 

Malaysian software community comprises of skilled English speaking software developers from different 

nationalities and with multi-lingual abilities which has proved to be an advantage for developing software 

in multiple languages. However, the gap will be to train the existing developers to implement semantic 

technology. 

 

Targets/Milestones and Timelines 

The semantic technology roadmap has identified 9 main areas identified above and has divided these 9 

main areas to sub-areas as outlined in Chapter 6. Each of the sub-area has been categorized into 

whether the said area is a future technology (5 to 10 years), Technology under RD&C (2 to 5 years) and 

established technology or technology that is already implemented. The roadmap put together the 

sequence of technology research and development that must be undertaken to help Malaysia usher in the 

“Ultimate Semantic Technology”. However, the semantic technology roadmap has neither set milestones 

nor has identified stakeholders to help implement the technologies identified in the roadmap.  

 

Private Sector Participation 

 

The semantic technology roadmap has not identified private organizations that can help implement the 

roadmap. Private sector will be critical in implementing the roadmap. Private participants can be derived 

from the verticals that will directly benefit from semantic roadmap such as manufacturing, education, 

energy & utilities, financial services, tourism and etc.  

Specific Programmes/Projects to implement the roadmap objectives 

The roadmap has not outlined specific programs and projects to implement the objectives.  
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4.2.2.4 Grid Computing Roadmap 

Alignment with Mega Trends 

Malaysia’s technology roadmap for Grid Computing is in-line with the following mega trends – Cyber-

warfare; Smart Infrastructure; Pay as you use; Pervasive Computing; Preventive Healthcare; Rise of the 

Machines and Real time, all the time. 

 

 Section 1 of the technology roadmap lists the objectives of Knowledge GRID Malaysia that cover 

cyberspace security. This is in-line with Cyber-warfare and Smart Infrastructure; 

 Section 1 also talks about creating web services through pay per use, which is in-line with the 

Pay as You Use megatrend; 

 Section 3.2 mentions virtualization of data management, which forms a road toward Pervasive 

computing. Section 3.3 states Ambient Intelligence as one of the applications, thus, being in-line 

with Pervasive computing; 

 Section 3.3 also has DNA and protein modeling as an application, which corresponds to 

Preventive Healthcare; 

 Artificial intelligence is also listed as an application in the technology roadmap, which is in-line 

with the Rise of the machines megatrend; and 

 Applications such as Sensor network, Disaster management, Super Distributed RFID 

Infrastructure (SDRI), and Weather climate indicate the roadmap being in-line with the Real time, 

all the time megatrend. 

 

Alignment with Various National Transformation Programmes - NKEA 

 

Section 3.3 of the Grid Computing technology roadmap lists the following key application areas of grid 

computing - Life Science; Science and Engineering; Knowledge Management; Humanities, Social, and 

Art; Agriculture and Business/Industry. 

 

The key NKEAs that are in-line with these application areas are Financial Services, Wholesale and Retail, 

Electrical & Electronics, Communications Content and Infrastructure. 

 

Financial Services 

 

EPP 4: Creating an Integrated Payment Ecosystem – Section 3.3 mentions Online Banking as one of the 

areas where grid computing may find its use. This EPP talks about broadening the scope of electronic 

funds transfers, which may be made secure, reliable, and efficient with grid computing. 

 

Wholesale and Retail 

 

EPP 7: Developing a Virtual Mall and EPP 12: Transforming KLIA into a Retail Hub – There is a 

significant level of opportunities to leverage grid computing in these areas. This is evident from sections 1 

where the activities of the Knowledge GRID Malaysia initiative are listed, which include developing pay 

per use frameworks. 

 

Electrical & Electronics 

 

EPP 12: Expanding Wireless Communication and Radio Frequency Identification (RFID)  – The EPP 

describes the strategies of Malaysia to improve the growth of the RFID market by ensuring it is used in 
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more number of applications including logistics and transportation. It also talks about the e-Halal project, 

which is the electronic way of bringing the Halal industry of Malaysia together. Section 3.3 talks about 

Grid computing being used in distributed RFID, and the e-Halal portal. 

Communications Content and Infrastructure 

 

EPP 1: Nurturing Malaysia’s Creative Content Industry – Grid computing can be used in multimedia and 

in creating digital libraries, as mentioned in section 3.3, which may enhance the growth of the creative 

content industry. 

 

EPP 4: Establishing e-Learning for Students and Professional Training – The project 1BestariNet is 

currently being worked on that involves developing connectivity platforms for e-Learning among several 

schools. Grid computing can be used to build such e-Learning platforms as mentioned in section 3.3. 

 

EPP 5: Launching e-Healthcare – Section 3.3 mentions Tele-medicine as one of the applications, which 

can be a key enabler in building e-Healthcare facilities under this EPP. 

Table 4.2-4 Alignment with Six Country Analysis – Grid Computing 

Country Country Involvement in Grid Computing 

Finland  The Finnish Grid Infrastructure (FGI) consortium is formed by CSC - IT Center for 
Science together with nine Finnish universities; 

 The FGI consortium focuses mainly on information sciences, material sciences 
including chemistry and physics, biosciences and computational pharmacy; 

 The aggregated theoretical peak capacity of the systems is estimated to be 
approximately 154 TFlop/s of which 51 TFlop/s is provided by conventional CPU 
and 103 TFlop/s is provided by General Purpose Graphics Processing Unit 
(GPGPU); and 

 The FGI will be connected to the European Grid Infrastructure (EGI). 

India  Grid Computing is identified as one of the major thrust areas for RD&C in the 
Eleventh Five Year Plan. Research in the following strategic areas of grid 
computing will be initiated: 

 Knowledge and data management; 
 Programming models Architecture; 
 Grid management and monitoring; and 
 Problem solving environment and Grid tools & services. 

 The Department of Electronics and Information Technology (DeitY), Government of 
India has funded the Centre for Development of Advanced Computing (C-DAC) to 
deploy the nation-wide computational grid GARUDA. 

South Korea  The National Grid Initiative (K*GRID) was established by KISTI with the goal of 
implementing nation-wide Grid infrastructure in Korea; 

 KISTI is responsible for implementing the Grid network service, which is further 
classified into Access grid group, Supercomputer group, Grid research group, and 
RD&C network group; and 

 Applications of K*GRID include telematics, game server administration and 
rendering farm grid for global business strategy. 

Sweden  SweGrid, the Swedish national grid initiative, consists of over 3000 core spread out 
in 6 clusters at 6 different sites across Sweden. These sites are connected through 
the high performance Giga Sunet network; and 

 It is a part of the European Grid Infrastructure (EGI) and the Nordic Data Grid 
Facility (NDGF). Its operations are coordinated by the Swedish National 
Infrastructure for Computing (SNIC). 

USA  XSEDE (Extreme Science and Engineering Discovery Environment) is set up as an 
update to the TeraGrid project of US; and 
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Country Country Involvement in Grid Computing 

 The XSEDE User Access Layer will provide a comprehensive view of the 
resources available--not just those at XSEDE partner sites, but any resources. It 
will integrate authentication and job monitoring, providing a comprehensive view 
and single contact point for all the cyber-infrastructure that researchers need to 
achieve their science and education goals. 

 

Lessons for Malaysia Based on Best Practices of Six Country Analysis 

Country best practices review shows that each of the country analyzed has established a national grid 

computing initiative through financial support from respective countries. Similar initiative is already in 

place in Malaysia; for example The National Grid Coordinating Committee (NGCC), supported by the Grid 

Technical Committee and the International Advisory Panel, is coordinating the implementation of Grid 

Computing technology. Four projects, namely, VLSI_GRID, AutomotiveGRID, BioGRID, and IslamGRID, 

have been funded by MOSTI, and play a key role in the implementation of grid computing in various 

application sectors. 

When compared with the implementation of this technology in the six countries, namely, India, Taiwan, 

USA, Sweden, Finland, and Korea, there appears to be many more applications where grid computing 

can be used such as disaster management, scientific research, and intelligent transportation systems. 

The Indian roadmap talks about the GARUDA project whose primary aim is to build a secure cyber 

infrastructure. National grid facility, info-structure, and security form the core areas for building the 

Malaysia Grid infrastructure according to the Malaysian Grid Computing roadmap. Further, grid 

middleware is listed as a focus area for Malaysia, which is in-line with GARUDA’s aim to build 

competence in grid computing - middleware, tools and services. 

Partnerships between MIMOS and private organizations such as IBM, Altair Engineering, and Cisco are 

mentioned in the grid computing roadmap. The role of these partnerships is to provide local players with 

grid tools and resources. Effective partnerships between government organizations and private players 

will help in advancing grid computing. 

Implementability 

Institutional mechanisms/Accountability 

Section 3.4 of the Grid Computing technology roadmap identifies the National Grid Coordinating 

Committee (NGCC) as the main body that will coordinate the main activities that revolve around setting 

up the National Grid. The committee will be responsible for a regular review of the technology roadmap 

among other activities. The section also mentions two supporting committees, namely, the Grid Technical 

Committee and the International Advisory Panel. The Grid Technical Committee is responsible for 

recommending modifications to the technology roadmap, while the International Advisory Panel would 

provide insights on new technologies that the roadmap needs to include in order to improve the National 

Grid. 

 

Funding 

Following instances of funding is mentioned in the Grid computing technology roadmap: 

 Appendix A, section 3.1.1 of the Grid Computing technology roadmap mentions that the project 

VLSI_GRID has received funding in the amount of RM 4.5 million from MOSTI; 
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 Appendix A, Section 3.1.2 of the Grid Computing technology roadmap states that the project 

Automotive GRID has received a funding amount of RM 5 million from MOSTI; 

 Appendix A, 3.1.3 of the Grid Computing technology roadmap mentions a funding amount of RM 

3 million has been granted by MOSTI for the project BioGRID; and 

 IslamGRID is also said to have received funding in the amount of RM 1.5 million. 

Human Capital Development 

Appendix B of the Grid Computing technology roadmap suggests that the Knowledge GRID Malaysia 

initiative conducted training sessions on various aspects of Grid computing as part of the implementation 

process of the first version of the roadmap in 2005. The training sessions included application developers’ 

training, grid middleware sessions, and so on. 

Non-mention of present status of human capital development for Grid computing is a definite gap in the 

roadmap. 

 

Targets/Milestones and Timelines 

 

Section 3.3 of the technology roadmap categorizes the applications of Malaysia’s focus on Grid 

computing into short term (2007 – 2008), medium (2009 – 2010), and future (beyond 2010). Section 4 of 

the technology roadmap also presents a detailed Knowledge GRID Malaysia roadmap spanning from 

2006 to 2011. The roadmap contains developments under - Policy and Governance; Applications; Grid 

Middleware and Tool Enablers; and Infrastructure/Info structure/Security. The roadmap, however, does 

not mention the future applications that are categorized as focal points beyond 2010. 

On other front, roadmap specifies timelines through which the development of Grid computing is expected 

to shape up till 2011, but there is no specific mention of targets to be reached within a given timeframe. 

 

Private Sector Participation 

 

There are a few instances of the private sector participation in the technology roadmap: 

 In section 1, partnerships between MIMOS and private organizations such as IBM, Altair 

Engineering, and Cisco are mentioned. The role of these partnerships is to provide local players 

with Grid tools and resources. The details of these tools are provided in Appendix A, section 3.2 

of the Grid Computing technology roadmap; 

 Section 3.4 lists the members of the Grid Technical Committee that includes private organizations 

such as PROTON and Les Copaque Sdn. Bhd.; 

 In Appendix A, section 2 of the Grid Computing technology roadmap, the involvement of private 

organizations such as Astronautic Technology is mentioned. These partnerships were for 

implementation of the National Grid through satellites; 

 Appendix A, section 3.1.1 of the Grid Computing technology roadmap lists the organizations 

involved in the VLSI_GRID project, which includes a private organization Emerald Systems Sdn. 

Bhd.; 

 Section 3.1.2 under Appendix A of the Grid Computing technology roadmap mentions the list of 

members of the project Automotive GRID, which includes Perusahaan OtomobilNasional Sdn. 

Bhd.;and  

 In Appendix A, section 3.1.3 of the Grid Computing technology roadmap, the involvement of the 

private organization NF in the BioGRID project has been mentioned. 
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Specific Programmes/Projects to implement the roadmap objectives 

Grid Computing technology roadmap lists the following four main projects under Knowledge GRID 

Malaysia: 

 VLSI_GRID: This project revolves around implementing Grid computing to develop VLSI modules 

that are used in motion controllers; 

 Automotive GRID: The main aim of this project is to use Grid computing in building fuel-efficient 

concept cars; 

 BioGRID: This project aims at enabling grid connectivity between gene, protein, and drug 

platforms, and developing a new SOA for bio-computing on Grid; and 

 IslamGRID: The aim of this project is to use Grid computing to build global Islamic knowledge 

forums.  

 

Section 5 mentions proposed cluster projects as recommendations that include AgriGRID, GeoGRID, 

AnimationGRID, and FinanceGRID. 

 

On careful analysis of the roadmap we found that though specific projects are mentioned that revolve 

around the applications of Grid computing. However, there is no mention of specific programmes that are 

assigned the task of implementing the roadmap under National Grid Coordinating Centre (NGCC). 

 

4.2.2.5 Biometrics Technology Roadmap 

 

Alignment with Mega Trends 

 

Biometrics technology roadmap is in-line with the following mega trends - Cyber-warfare; Smart 

Infrastructure and Pervasive Computing: 

 

 Section 2.6 of the roadmap lists computer & network security as one of the largest market 

sectors. This is in-line with Cyber-warfare; 

 Section 2.6 also lists Government/Civil as another large market sector, which is in-line with Smart 

Infrastructure; and 

 Section 2.8 lists surveillance systems and visitor management systems as emerging applications, 

being in-line with Pervasive Computing. 

 

No gap as such is identified in the technology roadmap as it is aligned with three observed mega trends. 

However, with reference to the future global trends, some megatrends such as “Pay as you use” and 

“Preventive healthcare” might need more evaluation. 

Alignment with Various National Transformation Programmes - NKEA 

 

Biometrics technology roadmap Section 4.2 lists government sector, financial sector, health sector, travel 

sector and private sector/consumer markets as the key application sectors of Biometrics in Malaysia. The 

key NKEAs that are in-line with these application sectors are Greater Kuala Lumpur/Klang Valley, 

Financial Services, and Wholesale and Retail. 
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Financial Services 

 

EPP 4: Creating an Integrated Payment Ecosystem – Security at the point of sale terminals could be 

improved using biometric identification. Also, mobile banking and payment systems could use voice 

based identification systems. These are described in section 5.4, 2.4, and 2.6.2. 

 

Wholesale and Retail 

 

EPP 7: Developing a Virtual Mall, and EPP 12: Transforming KLIA into a Retail Hub – Security issues for 

payment over the cloud in virtual malls and retail hubs at airports can be addressed using biometric 

identification. Such applications are depicted in section 5.4. 

Table 4.2-5 Alignment with Six Country Analysis - Biometrics 

Country Country Involvement in Biometrics 

Finland  Biometric passports with a microchip storing a digital facial image, as well as 
personal and passport data were introduced in June 2009 by the government. The 
biometric identifier includes a facial image and the passport holder’s fingerprints; 
and 

 The Finnish government also started issuing a new biometric residence permit card 
from 2012. 

India  India has proposed use of biometrics in the following areas under Eleventh Five 
Year Plan; identification and security purposes, and establishment of a Criminal 
Tracking System. 

South Korea  The National Biometric Engineering Research Center (NBERC) was founded by 
the Korea Science and Engineering Foundation (KOSEF), in 2002 at Seoul; 

 Under new technologies for biometrics, the center has worked on contactless 
fingerprint recognition, non-intrusive iris recognition, 3D face recognition and 
speaker recognition; 

 Under technologies for biometrics information security, center has worked on fake 
fingerprint identification, biometric encryption and changeable biometrics; and 

 Studies on multimodal biometrics technologies at a distance include studies on 
long distance biometrics based on human gait to overcome limits of personal 
biometrics and studies on multimodal biometrics technologies of profile or front 
facial biometric information at a distance. 

Sweden  A biometric residence permit cards are issued to the residents of Sweden. The 
card has a data chip with the bearer’s photo and finger prints; 

 TURBINE (TrUsted Revocable Biometric IdeNtitiEs) is a research project, where 
the TURBINE consortium comprises Morpho (ex SagemSécurité), Philips 
Research Europe, Morpho e-Documents, and Precise Biometrics in Sweden; 

 TURBINE aims to develop innovative digital identity solutions, combining secure, 
automatic user identification by means of electronic fingerprint authentication; and 
reliable protection of the biometrics data through advanced cryptography 
technology; and 

 The outcome of the project is intended to meet usage requirements for segments 
like e-Banking, e-Health, e-Government, physical access control, and mobile 
telecommunications. 
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Country Country Involvement in Biometrics 

Taiwan  Biometric e-Passports were issued to Taiwanese citizens under the National 
Identity System (NIS). The passport chip contains passport holder's digital photo, 
biometric information and detailed passport information in electronic form. The data 
in the chip is cryptographically secured using 'digital signatures', so it can't be 
forged; and 

 Taiwan also introduced automated immigration eGates at three of its airports and 
one seaport. The systems use infrared sensors, facial recognition cameras and 
passport readers. The system can clear travellers in 12 seconds. 

USA  US work on Biometrics dates back to 1967 when Federal Bureau of Investigation 
(FBI) and National Institute of Standards and Technology (NIST) begin research on 
technologies for the automated matching of fingerprints; 

 ANSI/NIST-ITL 1-2007  - XML Data format for the interchange of fingerprint, facial 
and other biometric information – Part 1 was adopted in 2007; 

 Department of State (DOS) began deploying 10-fingerprint collection at all visa-
issuing ports in 2007, followed by US-VISIT deploying 10-fingerprint collection at all 
US airports; and 

 ANSI/NIST-ITL 2-2008  - XML Data format for the interchange of fingerprint, facial 
and other biometric information – Part 2 was adopted in 2008. 

 

Lessons for Malaysia Based on Best Practices of Six Country Analysis 

 

Implementation of this technology could be enhanced by studying the role of the private organizations in 

terms of leveraging the different biometrics technologies. The activities of Asian consortiums such as 

ABC, and Malaysia’s role in them can be evaluated to ensure specific standards are developed for the 

implementation of this technology. Malaysian committees such as the SIRIM, whose primary function is to 

adopt global standards for Biometrics, need to play a bigger role in the implementation of this roadmap in 

different applications in Malaysia. 

 

Malaysia needs to invest in biometrics RD&C and testing to ensure that its systems do not fail. A recent 

malfunction in Malaysia’s biometric fingerprint system at its international railway station could have major 

implications as other countries expand the use of biometrics at ports of entry. 

Implementability 

 

Institutional mechanisms/Accountability 

 

Section 4.4 recommends the formation of a Biometrics National Body, which can support the goals in 

implementing the roadmap by assisting the government in making policies, coordinating research, and 

representing Malaysia in international Biometrics bodies. 

 

Funding 

 

No funding information is available in the biometrics technology roadmap of Malaysia. 

Human Capital Development 

 

There is a clear lack of information on human capital development for biometrics development in 

Malaysia. 
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Targets/Milestones and Timelines 

 

Section 5.6 depicts a roadmap for the biometric technologies in Malaysia ranging from short term, through 

medium term, to long term. However, a specific deadline by which the roadmap may be implemented is 

not available. 

 

Private Sector Participation 

 

Among the private sector, Extol Corp and Yasmin Teknologi have participated in the creation of this 

roadmap. However, their extent of contribution to the roadmap has not been mentioned. Hence, the 

roadmap lacks detailed information of private sector participation. 

 

Specific Programmes/Projects to implement the roadmap objectives 

 

Section 3.3 talks about the establishment of ISO/IEC JTC1/SC37, with details on the working groups that 

were set up to develop biometric standards. Malaysia is a participant member of this committee as 

described in section 3.4.3. The section also states that Malaysia has formed a committee named SIRIM 

to adopt international standards for biometrics within the country. In section 3.4.2, the activities of the Asia 

Biometric Consortium (ABC) are outlined of which Malaysia. 

 

4.2.2.6 Cyberspace Security Roadmap 

 

Alignment with Mega Trends 

 

Cyber Space security technology roadmap is found to be in-line with the following mega trends – Pay as 

you use; Real time, all the time; Pervasive computing and Cyber-warfare. 

 

Section 2.1, Section 2.2, Section 2.5 and Section 2.6 identifies of the roadmap identifies the following key 

cyber security FAs: 

 Secure communication is achieved by encrypting data during transmission or storage – encrypted 

information is accessible by only those users authorized to access it; 

 Critical ICT systems require continuous and uninterrupted operation. High availability systems 

provide availability, reliability and fault tolerance where they are built into design, architecture and 

component infrastructure; 

 Secure access prohibits unauthorized access to any system; and 

 System integrity controls are firewalls that protect against threats such as malicious software, 

Trojans, and other viruses and worms.  

 

Alignment with Various National Transformation Programmes - NKEA 

 

Cyber space security technology roadmap section 3 identifies following sectors as the key application 

sectors of Cyber security in Malaysia: 

 RD&C Community, Advisory authority; 

 Law enforcement agencies; 

 Legislative and regulatory bodies; and 

 Military and defence. 
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Following programs/initiatives have been developed in Malaysia to address the cyber space security 

issues in the following National Key Economic Areas (NKEA). 

 

Financial Services 

 

EPP 4: Creating an Integrated Payment Ecosystem – cyber security technology is critical toward ensuring 

a robust and safe payment ecosystem. 

 

Wholesale and Retail 

 

EPP 7: Developing a Virtual Mall, and EPP 12: Transforming KLIA into a Retail Hub – Security issues for 

payment over the cloud in virtual malls and retail hubs at airports will need to be addressed with 

enhanced cyber security. 

 

Communications Content and Infrastructure 

 

EPPs 3, 5, 6, and 7: Connecting 1Malaysia, Launching e-Healthcare, Deepening e-Government, Ensuring 

Broadband for All – In leveraging people-to-machine and machine-to-machine communications in all the 

above applications, cyber security plays an important role in ensuring computer and network security. 

Healthcare 

 

EPP 5: Creating a Diagnostic Services Nexus to Achieve Scale in Telemedicine for Eventual International 

Outsourcing – Implementation of telemedicine would eventually need to involve patient data security on 

the networks. 

Table 4.2-6 Alignment with Six Country Analysis – Cyber Security 

Country Country Involvement in Cyber Security 

India  The India Government has set up an Inter Departmental Information Security Task 
Force (ISTF) with National Security Council as the nodal agency; 

 Indian Computer Emergency Response Team (CERT-In) has been established to 
respond to the cyber security incidents and take steps to prevent recurrence of the 
same; 

 The Information Security Policy Assurance Framework was developed for the 
protection of Government cyberspace and critical infrastructure; 

 Mandatory implementation of Security Policy in accordance with the Information 
Security Standard ISO 27001; 

 Security Auditors have been empowered for auditing, including vulnerability 
assessment & penetration testing of computer systems & networks of various 
organizations of the government; and 

 Over 7,300 organizations worldwide have already been certified compliant with 
ISO/IEC 27001 or equivalent national variants. 

South Korea  MOPAS (Ministry of public administration and security) and KISA developed 
National Cyber Safety Index (NCSI) in 2009. It was developed with the aim to act 
as a decision supporting tool for making the policies at the right time; to evaluate 
the effectiveness of past security policies; and to develop the policies for 
enhancing the national cyber safety level; 

 NCSI has three sub-indices: 
 Index for cyber safety readiness; 
 Index for cyber threat experience; and 
 Index for cyber threat sensory level – level of internet users’ thinking or feeling 

about the cyber threat. 
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Country Country Involvement in Cyber Security 

 The country’s national cyber security plan is divided into preventing, detecting and 
responding to cyber assaults/threats. Under this plan, the National Cyber Security 
Centre, a body of National Intelligence Service, serve as the control tower to 
coordinate efforts against cyber-attacks among government agencies. 

Taiwan  Taiwan boasts of CyberTrust Technology Institute (CTTI), which was established in 
January 2012 by unifying Institute for Information Industry (III) efforts in cyber 
security, including national policy formulation and deployment, technology RD&C, 
solutions and services, and etc.; 

 Work of the institute can be categorised under the following four heads: 
 Formulating and deploying national ICT and cyber security policies; 
 Technology solutions and services in vulnerability scanning, intrusion 

detection/protection, information sharing and analysis, security in cloud/internet 
of things/mobile networks; 

 Cyber security governance and personal information management solutions 
and services;and 

 Project management service for large-scale IT projects. 

USA  The US Department of Homeland Security (DHS) came up with Cybersecurity 
Roadmap for US to provide detailed research and development agendas for the 
future in Cyberspace Security; 

 It identified the following 11 hard problem areas in Cybersecurity: 
 Scalable trustworthy systems (including system architectures and requisite 

development methodology); 
 Enterprise-level metrics (including measures of overall system 

trustworthiness); 
 System evaluation life cycle (including approaches for sufficient assurance); 
 Combating insider threats; 
 Combating malware and botnets; 
 Global-scale identity management; 
 Survivability of time-critical systems; 
 Situational understanding and attack attribution; 
 Provenance (relating to information, systems, and hardware); 
 Privacy-aware security; and 
 Usable security. 
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Lessons for Malaysia Based on Best Practices of Six Country Analysis 

 

CyberSecurity Malaysia, an agency under MOSTI, is the national cyber security specialist centre that 

provides ICT security specialist services and continuously monitors the e-security of the nation, as 

gazetted by the Malaysian government.  

 

In the cyber security technology roadmap funding mechanisms have not been identified to facilitate the 

implementation. Gaps are in establishing a multi-tiered funding scheme in the form of loans and grants to 

various stakeholders. This funding can be multi-tiered and can be in the form of both loan and grants 

each disbursed based on the strength of the research proposal and the potential economic value the 

research will bring to Malaysia. In order to implement the roadmap, funding information from the 

government, venture capitals, and private organizations must be studied, and included in the roadmap. 

 

Technologies that are to be deployed on a global scale will require some innovative approaches to 

licensing and sharing of IP, and serious planning for test, evaluation, and incremental deployment. They 

will also require extensive commitments to sound system architectures, software engineering disciplines, 

and commitment to adequate assurance. 

 

Participation of private sector can aid in the development of a cyber-security technology framework and 

also develop RD&C programs to create self-reliant networks. Cyber Security Malaysia can join hands with 

companies such as Fortinet to enhance the technology framework. 

 

Malaysia can incorporate the best practices of India where 246 organizations have obtained certification 

against the Information Security Standard ISO 27001. In this arena, Japan leads as the country with the 

highest number of ISMS certificates issued worldwide. 

 

Suggestions for Cyber space security tech areas where Malaysian research community can focus on 

include but not limited to: 

 

 Cryptography and cryptanalysis research and related aspects; 

 Network Security – including wireless & Radio (WiFi, WiMax, 3G, GPRS); 

 System Security including Biometrics; 

 Security architecture; 

 Monitoring and Surveillance; 

 Vulnerability Remediation & Assurance; and 

 Cyber Forensics. 

 

Implementability 

 

Frost & Sullivan was provided with access to the public version of the Cyber Security roadmap, as the full 

version was deemed as classified. 

 

Institutional mechanisms/Accountability 

 

The public technology roadmap mentions the establishment of working groups to integrate the action plan 

which depicts timeframe and deliverables; however, it fails to identify specific groups/organizations to 

achieve this. 
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Funding 

 

The public technology roadmap does not provide any funding information.  

 

Human Capital Development 

 

There is no information in the cyber security roadmap of Malaysia (public version) regarding human 

capital development toward enhancing cyber security technologies.  

 

Targets/Milestones and Timelines 

 

The cyber space security technology roadmap (public version) has not set target/milestones and 

timelines. 

 

Private Sector Participation 

 

No detailed mention of private sector participation in the implementation of the technology roadmap 

(public version) is given.  

 

Specific Programs/Projects to implement the roadmap objectives 

 

There is no mention of any specific programs/projects to implement the roadmap objectives in the public 

technology roadmap. 

 

4.2.2.7 Wireless Communications Technology Roadmap 

 

Alignment with Mega Trends 

 

Users are expecting a dynamic, continuing stream of content-rich applications, services that are 

ubiquitous and available across a range of devices using a single subscription for any access. Section 2.1 

of the technology roadmap lists the following user objectives proposed by ITU-R: 

 

 Ubiquitous mobile access; 

 Easy access to applications and services; 

 Appropriate quality at reasonable cost; 

 Easily understandable user interface; 

 Long equipment and battery life; 

 Large choice of terminals; 

 Enhanced service capabilities; and 

 User-friendly billing capabilities. 

 

Section 2.2 notes that the global wireless technology trend is leading toward wireless networks that 

enable pervasive computing.  

 

Future Networks: The future heterogeneous networks (including WWAN, WMAN, WLN and WPAN) will 

converge on IP platform to provide various types of services. 
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Section 2.3 talks about various global initiatives leading to the future wireless scenario. Ubiquitous 

scenarios are likely to be the most widely implemented technology by the year 2020. Expected services 

from Ubiquitous Networks in the Malaysian scenario are: 

 

 Enterprise resource planning; 

 Customer relationship management; 

 Entertainment; 

 e-Learning; 

 Supply chain management; 

 Videophone; 

 e-Book 

 Intelligent transportation; 

 Security; 

 e-Government; 

 Telemedicine; 

 Online games; 

 e-Commerce; and 

 Disaster monitoring. 

 

Alignment with Various National Transformation Programmes - NKEA 

 

The key NKEAs that are in-line with wireless communications are Financial Services, Wholesale and 

Retail, Electrical & Electronics, Communications Content and Infrastructure. 

 

Electrical & Electronics  

 

EPP 12: Expanding Wireless Communication and Radio Frequency Identification (RFID) – the strategy is 

to grow RFID in Malaysia by supporting the growth of local companies. The Malaysian Communications 

and Multimedia Commission (MCMC) is the lead agency for developing the RFID industry. The 

Government has already taken steps to support the growth of the RFID industry including establishing an 

RFID Centre of Excellence, supporting international RFID standards and creating a National RFID 

Roadmap. 

 

Communications Content and Infrastructure 

 

EPP 3: Connecting 1Malaysia – connecting 1Malaysia aims to fast track the adoption of new, value 

added communication services for business, household and government use by creating an ecosystem 

conducive to the accelerated adoption of these technologies. A three-pronged approach is being taken, 

comprising efforts to catalyze demand for new services, accelerate adoption and dismantle barriers that 

prevent large-scale deployments. 

 

EPP 4: Establishing e-Learning for Students and Professional Training – under this EPP, the 1BestariNet 

project is underway to provide connectivity to and inside schools, connectivity support and a virtual 

learning platform to more than 9,000 schools in Malaysia by 2013. This project will ensure connectivity of 

up to 10 Megabits-per-second (Mbps) to all urban schools and up to 4 Mbps for rural schools. 
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EPP 5: Launching e-Healthcare – the effort to wire up Malaysia’s medical institutions continues with an 

additional 3,000 public health facilities targeted for connectivity by 2015. The Ministry of Health is also 

planning to roll out several applications and working towards establishing the common ICT platform. 

 

EPP 6: Deepening e-Government – MAMPU will continue to provide more online government services in 

collaboration with other ministries and agencies. At the same time, MAMPU is also establishing a digital 

document management system as part of the effort to create an end-to-end online process for job 

applications, internal circulars and online certificates. 

 

EPP 7: Ensuring Broadband for All – the local councils of Kuala Lumpur and Kota Kinabalu have adopted 

the ‘Connected@City’ programme to increase broadband adoption among SME’s and businesses 

through an annual license renewal requirement. The team will continue to encourage other major cities 

like Johor Bahru and Kuantan to launch the Connected@Cityprogramme. 

 

EPP 8: Extending Reach – the Community Broadband Centre initiative led by MCMC focuses on 

providing ICT services to the community in rural areas. MCMC together with the Ministry of Information, 

Communications and Culture will continue to build and commission 1,600 more sites nationwide, expand 

the wireless towers and community broadband centres in 2012. 

 

EPP 9: Offering a Smart Network – the service providers have responded to the smart network call by the 

proliferation of tiered packages for the market. Coupled with the National Broadband Initiative by the 

Ministry of Information, Communications and Culture and market response, the number of subscribers for 

such packages surpassed the initial industry target of 15% of total packages available in the market. In 

the following year, the industry will present the latest smart broadband packages to the public. These new 

packages will offer more value to customers according to needs and affordability. 

Table 4.2-7 Alignment with Six Country Analysis – Wireless Communications 

Country Country Involvement in Wireless Communications 

Finland 

 The establishment of the Wireless Innovation between Finland and U.S. (WiFiUS) 
will connect U.S. institutions with Finnish research organizations in the area of 
dynamic radio spectrum access, independently supported by the Academy of 
Finland and Tekes (the Finnish Funding Agency for Technology and Innovation). 

India 
 Development of wireless communication is set to benefit the following areas under 

the Eleventh Five Year Plan; rural areas, schools, National Knowledge Network; 
Centres of Excellence; Intelligent Transport System (ITS); and e-Governance. 

South Korea 
 South Korea’s wireless services are based on mobile WiMax network technologies 

or the IEEE 802.16e International Standard, (South Korean service name WiBro). It 
offers a high transfer speed of 1Mbps per user with a mobility of over 60 km/h. 

Sweden 

 The National Broadband Strategy for Sweden has set the following targets: 
 The entire Swedish population should have access to infrastructure with at 

least 2 Mbps downstream capacity by 2010; 
 By 2015, 40% of all households and businesses should have access to 

broadband at a minimum speed of 100 Mbps; and 
 By 2020, 90% should have access to broadband at 100 Mbps. In addition, all 

households and businesses can use electronic public services with broadband 
access. 

Taiwan 

 The M-Taiwan programme was launched in 2005 after the success of ‘e-Taiwan’. 
One of the major objectives of the Programme was to strengthen Taiwan’s ICT 
infrastructure and services to provide a world class wireless broadband access 
environment for internet users. One target was to reduce the digital divide by 
achieving wireless broadband coverage in the urban area to 80~90% and rural 
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Country Country Involvement in Wireless Communications 

area to 30~40%; and 

 Another program, iTaiwan, was launched with the vision to transform Taiwan into a 
ubiquitous networked society. Under iTaiwan, more than 3,000 WiFi hotspots 
(access points) have been established in the indoor public areas of some offices of 
the agencies of the Executive Yuan to provide citizens with free basic WiFi access 
service. It provides 1Mbps bandwidth for the public to access the internet. 

USA 

 The Wireless Innovation and Infrastructure Initiative was announced in February 
2011 and federal funds worth USD 18 million were allocated to spend on the 
wireless policies and radio spectrum allocation of “D” block for public safety; 

 The US has a target of 99%, 4G high-speed wireless penetrations nationwide to 
support the growth and deployment of public safety wireless communication 
throughout the country; and 

 The establishment of WIFIUS (Wireless Innovation between Finland and US) 
institute will include close research cooperation, researcher exchange, joint 
meetings and the creation of joint demonstrations. 

 

Lessons for Malaysia Based on Best Practices of Six Country Analysis 

 

A national broadband initiative primarily requires quality investment, an open network architecture and 

business model. Pending the allocation of funds, short-term solutions exist for addressing broadband 

requirements, such as regulating access to next generation access networks and re-using public sector 

networks to reduce the costs of investments. However, these solutions are not sustainable for the long 

haul and Malaysia will undoubtedly have to focus on setting aside public funding as well as collaborate 

with the private sector to establish a funding channel.  

Malaysia also needs to focus on mobile broadband service provision. A strategic plan to manage 

spectrum and leverage the digital dividend is crucial.  

Malaysia’s broadband initiative can also gather inputs from Sweden and Finland who have collaborated 

with universities and private companies for research and technology development.  

The Korean Government’s approach to promoting ICT and Broadband has been paramount to its 

success. Using consecutive master plans, and assessments at the end of each, objectives and goals are 

revised to establish updated plans for the following years. Through the use of these master plans and 

supporting policies, the Government has often sought to promote specific market sectors by first providing 

an initial impetus through strategic public investments and initiatives and then encouraging this impetus to 

evolve into larger investments and actions in the private sector. Detailed action plans can be emulated in 

Malaysia’s broadband programmefor success.  

There are huge potentials for Malaysia to capitalize on in the arena of OEM (Original Equipment 

Manufacturing) for Embedded Components and Devices for machine-to-machine (M2M) communications. 

With the advancement of core technologies such as 3G and RFID, additional non voice services can be 

developed by having terminal devices with embedded applications specific integrated chip for M2M 

applications, thus, ensuring that growth is not limited to merely population size. 

Implementability 

 

Institutional mechanisms/Accountability 

 

The Malaysian Communication and Multimedia Commission (MCMC) is entrusted with the role of 

promoting and regulating the communications and multimedia industry and to enforce the 
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communications and multimedia laws in Malaysia. Its primary role is to implement and promote the 

Government's national policy objectives for the communications and multimedia sector. The Malaysian 

Communications and Multimedia Commission is also charged with overseeing the new regulatory 

framework for the converging industries of telecommunications, broadcasting and on-line activities. 

 

Funding 

 

No funding information is available in the technology roadmap for wireless communications. 

 

Human Capital Development 

 

The national roadmap for Wireless Communications in Malaysia does not carry specific information 

regarding human capital development for the development of pervasive ubiquitous networks.  

Targets/Milestones and Timelines 

 

Technology roadmap defines the following milestones for realizing the objectives of wireless 

communications roadmap in Malaysia: 

 

a) Short Term (0-3 years): 

 

 Users always-connected to the networks (at least in dense areas), enjoying broadband 

roaming on single mobile appliance, having access to certain services in triple-play; 

 Users enjoy reliable, secure and affordable services with flexible and unified billing; 

 Users enjoy user-friendly access and services; and 

 Certain degree of home automation is available. 

 

b) Mid Term (3-5 years): 

 

 Users enjoy high speed access, even at less dense areas, to a wide variety of services 

including real time multicast video streaming, mobile TV, and interactive games; 

 Users transparently access to a wide variety of personalized services through different type 

of networks; 

 Users enjoy seamless mobility and indoor/outdoor connectivity, able to utilize mobile banking 

securely; 

 Home automation is personalized; and 

 Quadruple-play is bundled as a service. 

 

c) Long Term (>5 years): 

 

A ubiquitous network society where there is a guaranteed high speed network connection 

anytime and anywhere (even at least dense areas) to anything and anyone, having access to any 

type of personalized services and broadband content with highly trustworthy, at both nomadic and 

high speed travel, with a single high performance appliance or miniaturized devices: 

 

 Users are able to enjoy HDTV; 

 Integrated home automation available; and 

 Connectivity is free. 



 

107 
 

 

However, following technology challenges need to be overcome before Malaysia could realize the 

technology roadmap for wireless communications: 

 

 Mobility; 

 Context-awareness; 

 Multi-mode operation; 

 Personalization; 

 Embeddedness; 

 Wearable devices; 

 Convergence; 

 Open platform; 

 Autonomous networks; 

 Reconfigurable networks; 

 Resiliency; 

 Security; 

 Dependability; 

 High data rate networks; 

 Decentralization; 

 Scalability; and 

 Adaptability. 

 

Private Sector Participation 

 

Private sector participation is not detailed in the roadmap. 

 

Specific Programs/Projects to implement the roadmap objectives 

 

High Speed Broadband (HSBB) is a flagship project of the National Broadband Initiative which will boost 

Malaysia’s competitiveness and enable citizens and businesses to tap into opportunities in the social and 

economic spheres. The government has set a target of 75% broadband penetration in households by 

2015.  

In order to accelerate broadband adoption and bridge the divide between rural and urban communities, 

the Kampung Wi-Fi programmewas introduced in 2010. The MyICMS 886 (Malaysian Information, 

Communications and Multimedia Services 886) Strategy identifies eight (8) service areas which have 

been targeted to propel Malaysia in the delivery of advanced information, communications and 

multimedia services towards improving the quality of life of Malaysians and at boosting Malaysia’s global 

competitiveness. 

 

Specific programs to implement the roadmap objectives are: 

 

a) Vision 2020: 

 

 Developing Malaysia into an industrialized country; and 

 Transform Malaysia's production-centric economy (P-Economy) to a knowledge-based 

economy (K-Economy). 
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b) IMP3: 

 

 To narrow the digital divide; 

 To roll out the initiatives on tele-health and e-Commerce; 

 To extend broadband coverage progressively to major industrial areas; and 

 To develop web based shared facilities to provide technology-related information and 

services. 

 

c) Ninth Malaysia Plan (RMK9): 

 

 Enhancing Malaysia’s position as a global ICT and multimedia hub; 

 Expanding the communications network to ensure more equitable access to information and 

services; 

 Intensifying efforts at bridging the digital divide; 

 Developing the existing cyber cities as well as promoting new cyber centres and MSC 

multimedia applications; 

 Accelerating e-Learning acculturation; and 

 Enhancing information security. 

 

d) Strategic ICT Roadmap for Malaysia: 

 

 Wireless Sensors Networks (ICT infrastructure); 

 Predictive Analytics (ICT info-structure); and 

 3-Dimensional Internet (Multimedia Digital Content). 

 

 

4.2.2.8 Bioinformatics Technology Roadmap 

 

Alignment with Mega Trends 

 

In Section 2.2.1, under Strategic Objective 1, the roadmap identifies 4 key thrust areas in RD&C&C, 

known as the “sub-domains”. These are: 

 Genomics and Computational Molecular Biology; 

 Structural Bioinformatics; 

 Systems Biology; and 

 Bioinformatics Platforms and Technologies. 

 

The above mentioned technologies are in-line with the Megatrend of “Preventive Healthcare”, where 

healthcare is moving toward preventive rather than diagnostic. 

 

Preventive Healthcare 

 

One of the top trends in bioinformatics for preventive healthcare is next generation sequencing. The use 

of next-generation sequencing for clinical applications, such as molecular diagnostics and clinical trials, 

continues to emerge as a major trend and market opportunity for life science companies. 
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Service providers now offer a multitude of applications, including whole genome sequencing, exome 

sequencing, targeted re-sequencing, DNA methylation, de novo sequencing, RNA-Seq (also called 

mRNA-Seq or transcriptome sequencing), ChIP-Seq, microRNA sequencing, small RNA sequencing, 

LncRNA sequencing, and shotgun sequencing. With regards to customer base, biopharmaceutical and 

diagnostic companies, nonprofit disease-based organizations, hospital and clinical labs, forensic labs, 

and applied markets (such as environmental sciences) will contribute to an ever-expanding and diverse 

customer base. 

 

To manage the massive amounts of information derived from lab investigations, feasibility studies and 

clinical trials, other ICT systems are also gaining importance, including “big data” (to manage and analyze 

the large amounts of medical data) and cloud computing (for storage of the medical data). 

 

Alignment with Various National Transformation Programmes - NKEA 

Bioinformatics is already in use, or can be used in following Entry Point Projects (EPPs): 

Palm Oil 

 

EPP 2: Improving Fresh Fruit Bunch (FBB) Yield – Knowledge of palm oil genomics play an important role 

in coming up with the best seedlings that are able to produce the most FBB. 

 

Electrical and Electronics 

 

EPP 11: Building a Test and Measurement Hub – Bio-analytics has been identified as one of the growth 

areas in this EPP, which has so far focused on electronics testing and measurement. 

 

Communications Content and Infrastructure (CCI) 

 

EPP 5: Launching e-Healthcare – Bioinformatics platforms forms part of the technologies offered by 

healthcare providers and gives companies and patients access to healthcare-related services. 

 

Education 

 

EPP 14: UCSI Premium Health Education Cluster - The UCSI Premium Health Education Cluster in 

Bandar Springhill, Negeri Sembilan, aims to produce excellent medical professionals. Phase 2 of this 

project includes the development of UCSI’s main university campus, a skin research centre and a marine 

and aquatic research centre. Bioinformatics may play a role in these research centers. 

Agriculture 

 

EPP 14: Seed Industry Development - This project is aimed at producing high quality seed/genetic 

material for the country using Marker-Assisted Selection (MAS) technology. The project is being 

spearheaded by the Centre for Marker Discovery and Validation (CMDV) in MARDI, Serdang. The 

Ministry of Agriculture intends to groom local players to participate in the seed industry, and is preparing 

the bill for Malaysia’s Seed Act. 
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Healthcare 

 

EPP 2: Creating a Supportive Ecosystem to Grow Clinical Research – This EPP aims to develop a 

supportive clinical research ecosystem that will allow for more efficient and quality clinical trials. The 

target is to achieve 1,000 clinical trials by 2020. Bioinformatics plays a critical supporting role in clinical 

trials. 

 

EPP 6: A World-Class Campus for Healthcare and Bioscience – The University of Malaya (UM) Health 

Metropolis will be a world-class campus for healthcare and bioscience, which will provide education, 

research and healthcare services in Malaysia. Bioinformatics can be inserted as one of the FAs for 

research and development. 

Table 4.2-8 Alignment with Six Country Analysis - Bioinformatics 

Country Country Involvement in Bioinformatics 

Finland 

 Finland has signed a Memorandum of Understanding (MoU) supporting ELIXIR in 
2011. ELIXIR is part of the Biomedinfra consortium – an integrated Finnish effort 
which links national and EU-level research infrastructures for biobanking (BBMRI), 
bioinformatics (ELIXIR), and translational research (EATRIS); and 

 Finland also participates in the Nordic Grid. Nordic countries plan to establish a 
new grid infrastructure for bioinformatics and with this bioinformatics grid 
infrastructure in place, heavy computational tasks can be performed faster and 
more efficiently. The project is funded by Nordic Data Grid Facility. 

India 
 India boasts of an extensive bioinformatics network, covering 65 institutions, 

spread geographically across the country. 

South Korea 

 South Korea has established the Korean Bioinformation Center (KOBIC) which is 
the national research centre for bioinformatics. It provides a centralized data 
access portal to promote data sharing and utilization among research groups; 

 It focuses on areas such as genomics, proteomics, systems biology, and 
personalized medicine; and 

 A number of bioinformatics algorithms and applications have been developed at 
KOBIC, with following areas of emphases – Next Generation Sequencing (NGS), 
Systems Bioinformatics, Biomedical Informatics and Structural Informatics. 

 

Lessons for Malaysia Based on Best Practices of Six Country Analysis 

 

 Establish a national research center for bioinformatics, which would provide a centralized data access 

portal to promote data sharing and utilization among research groups; 

 Establish an international bioinformatics institute to allow international and entrepreneurial 

participation in the bioinformatics activities; 

 Promote training and education in bioinformatics as well as the human resource development through 

national institutes and universities; 

 Build a network with international resources in biotechnology information; 

 Establish a network  among CoEs, based on consortium basis. The objective of this network 

programme is to share the expertise of teachers and the resources created by these CoEs, through 

video conferencing and virtual class room approaches; and 

 An education roadmap and committee can be set up to identify the bioinformatics education 

framework at various levels (secondary schools, certificate, diploma, college (undergraduate) degree, 

and postgraduate degree) in line with the identified key thrust areas in research and development. 

The committee should comprise of key personnel from different areas such as academic, government 

and industry and they are responsible for review and quality assessment all the programs that offer 
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by different institutions or university. Conducting bioinformatics courses without the necessary depth 

will produce bioinformatics technicians rather than bioinformatics scientists. 

 

Implementability 

 

Institutional Mechanisms/ Accountability 

 

In Section 2.3.3, the roadmap advocates the establishment of National Bioinformatics Institute of 

Malaysia, which will act as the umbrella agency for Bioinformatics in Malaysia. Establishment is to involve 

2 phases: 

 

 Phase 1 will be a “virtual institute” encompassing several stakeholders; and 

 Phase 2 will involve the construction of a building complex to boost RD&C of bioinformatics.  

 

No National Bioinformatics Institute has been established to date. 

 

Funding 

 

Item 2.3.5 details the funding that is needed to carry out the action plans, to be provided under RMK 9 

(from 2008 to 2010) and under RMK 10 (from 2011 to 2015). Funding will be required to establish the 

National Bioinformatics Institute of Malaysia, Smart Partnership, and Human Resource Development. 

 

The requested funding did not materialize in the RMK9 or RMK10. 

 

Human Capital Development 

 

Item 2.2.4 sets out the human capital development needed to successfully develop the Bioinformatics 

sector in Malaysia. Two areas were identified - bioinformatics education in institutes of higher learning, 

and industry linkage and collaboration. Action plans are described in the roadmap for the development of 

the human capital needed to develop the bioinformatics industry in Malaysia.  

 

Targets/Milestones and Timelines 

 

The Bioinformatics technology roadmap for Malaysia has not set milestones and timelines for the various 

objectives, but has instead provided timelines for capital and operational costs. Five key RD&C programs 

were identified, and the national impacts of these programmes were identified, however, no milestones 

and timelines were set with regards to achieving these outputs.  

Private Sector Participation 

 

The roadmap was created with private sector participation, including contributions from Sime Darby, 

Synamatix, Quantum Beez and Infovalley Life Sciences. However, the participation of the private sector 

in the implementation of the roadmap is not detailed. 

 

Specific Programs/Projects to implement the roadmap objectives 

 

Item 2.3.6 details the key RD&C&C programs, and sets expectations on the outcome, national impact and 

risk factors. Nonetheless, the steps required to achieve these outputs are not detailed. 
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4.2.3 Review of Public Sector Open Source Software (OSS) Masterplan 

On 16th July 2004, the Malaysian Public Sector Open Source Software Master Plan was launched to 

encourage and guide the Public Sector to adopt, develop and pervasively use Open Source Software 

(OSS). 

 

Alignment with Mega Trends 

 

Within the Malaysian Public Sector OSS Master Plan, six solution areas were identified, as follows: 

 

i. Workload Consolidation; 

ii. High Performance Computing; 

iii. Distributed Enterprise; 

iv. Application Solutions; 

v. Infrastructure Solutions; and 

vi. Desktop Solutions. 

 

Resultantly, the OSS Roadmap could indeed have a positive impact on multiple Mega Trends, as 

described below. 

 

Pervasive Computing  

 

OSS use in operating systems, desktop applications and server applications enable pervasive computing 

technologies such as digital commerce, e-Governance and online finance. 

 

Pay As You Use 

Web servers and data servers are data centers run on open source platforms.  

 

Cyberwarfare 

 

Open source firewalls, network intrusion detection, virtual private network, anti- virus and anti-spam 

softwares offer infrastructural solutions that converge with Cyberwarfare expertise. 

 

Alignment with Various National Transformation Programmes - NKEA 

 

The key NKEAs that are in-line with OSS are Financial Services, Wholesale and Retail, Communications 

Content and Infrastructure. 

 

Financial Services 

 

EPP 4: Creating an Integrated Payment Ecosystem – this EPP concentrates on initiatives to expand 

merchant acceptance of cash-less payment methods, drive consumer adoption of electronic payment 

systems and reduce the usage of cheques. 
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Wholesale and Retail 

 

EPP 7: Developing a Virtual Mall – under this particular EPP, participating retailers SME’s and service 

providers could promote, commercialize and distribute their products and services leveraging e-

Commerce (online-based).  

 

Communications Content and Infrastructure 

 

EPP 3: Connecting 1Malaysia – Connecting 1Malaysia aims to fast track the adoption of new, value 

added communication services for business, household and government use by creating an ecosystem 

conducive to the accelerated adoption of these technologies. A three-pronged approach is being taken, 

comprising efforts to catalyse demand for new services, accelerate adoption and dismantle barriers that 

prevent large-scale deployments. 

 

EPP 4: Establishing e-Learning for Students and Professional Training – under this EPP, the 1BestariNet 

project is underway to provide connectivity to and inside schools, connectivity support and a virtual 

learning platform to more than 9,000 schools in Malaysia by 2013. 

 

EPP 5: Launching e-Healthcare – The effort to wire up Malaysia’s medical institutions continues with an 

additional 3,000 public health facilities targeted for connectivity by 2015. The Ministry of Health is also 

planning to roll out several applications and working towards establishing the common ICT platform. 

 

EPP 6: Deepening e-Government – MAMPU will continue to provide more online government services in 

collaboration with other ministries and agencies. At the same time, MAMPU is also establishing a digital 

document management system as part of the effort to create an end-to-end online process for job 

applications, internal circulars and online certificates. 

Table 4.2-9 Alignment with Six Country Analysis – OSS 

Country Country Involvement in OSS 

Finland 

 The Finnish Government has carried out a series of initiatives to promote OSS, 
focused particularly on practices in the Administration. Care has been taken to 
include OSS suppliers in public tenders in Finland; 

 The Centre for Open Software Solutions (COSS) was founded to promote OSS in 
the public and private sectors; 

 In 2003, the Finance Ministry recommended OSS use. It stressed on the need to 
ensure access to source code for customised developments and favoured the use 
of open interfaces and standards. The Ministry of Finance migrated 10,000 
workstations to Open Office in 2007, and made the “Open Office Portable-
package” publicly available. The package contained various Open Office templates 
and documents; 

 In 2003 creation of Applied Linux Institute (ALI) was announced. The ALI is a joint 
venture of three public institutions. It is a network-type organization, dedicated to 
multi-disciplinary research and development of free and open systems. Its 
objective is to promote the use and development of OSS around the world, 
particularly in developing countries; 

 In February 2009, the advisory Committee on Information Management in Public 
Administration (JUHTA), published a policy document to help public bodies with 
procurement and deployment aimed at increasing the use of open source and 
open standards; 

 The cities of Oulu, Tampere and Lahti has migrated to OSS to increase 
interoperability and reduce costs; and 
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Country Country Involvement in OSS 

 Universities and private companies have collaborated to promote OSS-based 
research and development. FILOSI (Finnish Linux and Open Source Initiative), a 
joint-venture between academic institutions and business organisations to promote 
the research and development of open source technology in Finland is a fine 
example of such collaborations in Finland. 

India 

 The Indian government has promoted the use of OSS in all connecting devices 
used for e-Government projects. It aims to help the Indian government save costs; 

 OSS has been identified as one of the thrust areas for RD&C under the Eleventh 
Five Year Plan of India; 

 National Informatics Center developed a web site in September 2004 to share the 
government‘s experience in using OSS; 

 National Resource Centre for Free and Open Source Software (NRCFOSS) was 
set up in April 2005. It is a joint venture between university-based research lab 
(AU-KBC Centre) and the Centre for Development of Advanced Computing (C-
DAC); 

 Division of National Informatics Centre, with funding from DIT, MCIT set up the 
Open Technology Center (OTC) at Chennai in March 2007. It aimed at facilitating 
the use of open technologies in e-Governance and strategic applications/services. 
It has provided DSpace, an open-source archival solution, for archival of speeches, 
video, and audio speeches of Members of RajyaSabha. Its vision is to enable e-
Governance services to reach majority of citizens effectively, even in remote rural 
areas; 

 The Institute for Open Technologies and Applications (IOTA) was established in 
2007. It was set up as a joint venture between the state of West Bengal, Jadavpur 
University and open source industry players (Sun Microsystems and Red Hat). It 
aims to provide OSS support in academia and government. IOTA also offers 
training on Linux and Open Office; 

 India‘s Centre for Development of Advanced Computing (C-DAC) under the 
Ministry of Information and Communication Technology in June 2009 joined hands 
with China, Hong Kong, Indonesia, Japan, Macau, Malaysia, Philippines, 
Singapore, and Thailand to form the Asian Open Source Software (AOSSC). This 
was aimed at promoting the adoption and development of open source software 
among Asian countries; and 

 In March 2012, India in collaboration with US developed the Open Government 
Platform. This is an open-source product which aims at promoting government 
transparency and increased citizen engagement. The Platform is based on open 
source architecture which will provide an opportunity to software developers across 
the globe to develop applications with new ways to use government data. More 
government data, documents, tools and policies are publicly available in user 
friendly formats with the aid of this platform.  It combines and expands the best 
features of the U.S. “Data.gov” and India “India.gov.in” sites. 

South Korea 

 Korea has been a leader in the use of OSS technology. As early as in 2002, the 
Korean government announced a migration project for 120,000 of its workstations 
(23% of all computers) from Microsoft to the Korean Hancom Linux distribution, 
Linux Deluxe, in its ministries, government agencies and universities. In 2004, it 
announced the start of 1,000 Linux migration projects in local governments as part 
of a general migration plan; 

 In March 2005, Ministry of Information and Communication offered 3 million Won to 
agencies switching from proprietary software in an effort to promote OSS use in 
government; 

 In October 2006, the National Education Information System (NEIS), was 
launched. It was built almost entirely on an open source model that uses Linux and 
Sun Microsystems‘ Solaris. NEIS is an information system for schools to collect 
and manage student data (e.g., names, dates of birth, and etc.) and make it 
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Country Country Involvement in OSS 

available throughout South Korea’s national school system; 

 The Korean government is actively introducing policies for Free and Open Source 
Software (FOSS) deployment; for example, mandatory consideration for FOSS in 
government procurement; 

 South Korea has also entered into a basic agreement on the formation of a joint 
open source software project with governments of Japan and China. The 
agreement encompasses desktop applications, embedded programs, middleware, 
and operating systems; and 

 In August 2011, South Korea planned to develop a new, open-source operating 
system for mobile phones that will help secure local smartphone makers’ 
(especially Samsung) future competitiveness against global rivals such as Apple 
Inc. 

Sweden 

 In August 2003, Statskontoret, the Swedish Agency for Public Management in its 
study to describe free and open source software, recommended that OSS be 
judged on an even par with proprietary software in a procurement process; and 

 In November 2005, Programme verket, a project to help the public sector adopt or 
convert to OSS was launched. The project was coordinated by Swedish 
Association of Local Authorities and Regions. It also provided support and 
collaboration with OSS in the public sector. 

Taiwan 

 The Government has been embracing open-source software as a way to cut costs 
and sometimes also to break free of a U.S.-dominated software market; 

 In October 2003 Ministry of Economic Affairs, Taiwan proposed to spend US$3.4 
million to promote OSS development with an aim to make 30% of servers and 5% 
of personal computers operating on OSS by 2007; 

 In October 2008, Taiwan Ministry of Economic Affairs (MOEA) signed an 
agreement with Intel to invest in the island nation’s IT industry to launch an OSS 
Development Center for mobile devices; 

 The National Science Council (NSC) plans to allocate NT$100 million (US$3 
million) in grants to sponsor tertiary institutional research projects for OSS training 
and development in the country; and 

 The Taiwan government has also launched an OSS help and how-to web site. The 
web site has free software codes published by the government. These can be used 
for web browsers, email, office, and database tools. The free code assists local 
developers in writing software for hardware such as personal digital assistants 
(PDAs) and home entertainment computers. 

USA 

 Use of OSS is well prevalent and growing among government agencies in United 
States; 

 The Department of Defence (DoD) developed an Open Technology Development 
roadmap in 2006. The Open Source Software Institute (OSSI) helped DoD in the 
development of roadmap to foster broader military adoption of open source 
software; 

 The Federal Government adopted the Open Source for Data Center Consolidation 
in December 2010. It was aimed to help cut $3 million from the federal budget and 
to reduce the government’s real estate holdings, which includes 2,000 federal data 
centers; and 

 In May 2011, the DoD released “Open Technology Development: Lessons Learned 
and Best Practices”. It’s a document for using and developing OSS in the DOD and 
the US Government. It was documented with the aim to foster the adoption of open 
source in the US Government. 
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Lessons for Malaysia Based on Best Practices of Six Country Analysis 

 

Generally, start-ups and SME’s from the private sector could be more inclined to leverage on the OSS 

ecosystem. With the number of technology and application advancement attained via Open Source and 

minimal capital outlay required, these smaller industry participants could indeed play a pivotal role to spur 

the growth of OSS.  

 

Korea and Taiwan have invested in the development of OSS for mobile phones in order to ensure 

competitiveness in the smartphones segment. With the handset segment booming currently, Malaysia 

can look into developing RD&C for mobile phone OSS.  

 

The governments of Korea, Taiwan and India are actively promoting the use of OSS for government 

related projects and e-initiatives. In fact, certain countries are making it mandatory to procure OSS 

products. In addition to cutting costs, these efforts can reduce dependency on proprietary software. 

 

Finally, Malaysia can make use of the rich international expertise in this technology area similar to what 

India has done and gain best practices out of international collaboration. In Finland, universities and 

private companies have collaborated for deployment of OSS systems and this can be a viable lesson for 

the Malaysian scenario as well.  

 

Implementability 

 

Institutional mechanisms/Accountability 

 

In conjunction with the launching of the OSS Master Plan, the Open Source Competency Centre (OSCC) 

was established as a national reference centre to lead and support OSS implementation in the Public 

Sector. 

 

MAMPU was tasked to establish and operate the Open Source Competency Centre (OSCC), which is the 

single point of reference to guide, facilitate, coordinate and monitor implementation of OSS in the Public 

Sector. The aim of the OSCC, MAMPU is to guide, facilitate, coordinate and monitor implementation of 

OSS in the public sector. 

Funding 

 

In this particular technology roadmap, no funding mechanism was specifically mentioned. This could be 

mainly because OSS requires minimal financial commitment and could be easily integrated and 

implemented by numerous parties from the public or private sector. 

 

Human Capital Development 

 

The Open Source Competency Center (OSSC) Promotion and Awareness is responsible for the 

following: 

 

 Organization of seminars - regional and annual conference; 

 Organization of workshops – OSS opportunity workshops (18 in year 2009); 

 Participating in exhibitions; 

 Lectures and talks; 

 Newsletters (circulated > 4000 subscribers); and 
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 Official visits. 

 

The OSCC Certification Body will be the first Malaysia certification body to spearhead the OSS human 

resource development through recognition of OSS expertise in the country. This body will issue 

Certification of Competency to recognise OSS skills in the Public Sector. 

 

New certifications are developed via the following Committees: 

a) OSS Certification Steering Committee (OCSC); 

b) Certification Committee (CC); 

c) Community Review Committee (ComRC): 

 

 OSS Network Administrators – Certified Linux Administrator Level I (CLA 1) and Level II (CLA 

2); 

 OSS Developers – Certified Open Source Web Developer (COSWD); and 

 OSS Users – Certified Open Office.org/Linux (COOOL). 

 

Targets/Milestones and Timelines 

 

Below are the targets and milestones set out in the OSS Master Plan. 

 

1. Human Capital Development: 

a) 80% of IT personnel are OSS trained and re-skilled; 

b) 5% of IT personnel trained are OSCC certified; and 

c) Achieve recognition of certification by International Body. 

At the present stage, more than 2,500 public sector staffs are trained by OSCC and more than 30,500 

public sector staffs and community are trained by other OSS-oriented bodies.  

 

2. Education: 

30% on Institutes of Higher Learning participate in OSCC Certified Training Programme (CTP). 

 

3. OSS Community Collaboration: 

50% of local IT vendors are providing OSS services 

Currently, within the private sector: 

 

 53% local IT vendors are also OSS Service Providers; 

 71 vendors in OSCC e-Marketplace; 

 Panel of OSCC product Service Providers; and 

 62 companies in Industry Participation Plan dialogue. 

 

4. Implementation: 

a) 100% district coverage with at least one school at each district adopting OSS; 

b) 100% agencies adopting OSS solutions; 

c) 80% of agencies using OSS back-end infrastructure; and 

d) 30% of agencies using OSS desktop solutions. 
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Private Sector Participation 

 

Generally, start-ups and SME’s from the private sector could be more inclined to leverage on the OSS 

ecosystem. With minimal capital outlay required, these smaller industry participants could indeed play a 

pivotal role to spur the growth of OSS.  

 

In contrast, due to security and privacy concerns; financial institutions and multi-national companies 

(MNCs) could prefer to remain with non-Open Source Systems to perform and govern their daily business 

tasks.  

 

Specific Programmes/Projects to implement the roadmap objectives 

 

Four Pilot Projects have been identified in the OSS Master Plan. They are: 

 

a) Ministry of Education (MoE) – Learning Management System (LMS): 

i) Web based Sharable Content Object Reference Model (SCORM) compliant; and 

ii) Initial implementation in 3 schools; enhanced & to be replicated to 50 schools nationwide. 

 

b) Ministry of Finance -- Treasury Portal Upgrade & EIDS: 

i) Treasury Portal: 

 

 Allow multiple authorized users to update content simultaneously; and 

 Maintenance of Portal can be performed from a single central panel. 

 

ii) Economic Intelligence Database System (EIDS): 

 

 Web based central database application that allows all authorized users immediate 

access to updated data; and 

 More than 100 datasets spanning more than 10 years. 

 

c) Jabatan Perkhidmatan Awam (JPA) – eSILA: 

i) Manages and processes JPA Scholarships: applications, disbursements, monitoring & 

collection; 

ii) Secured Real-time access; and 

iii) Application processing less than 3 days. 

 

d) Ministry of Woman, Family & Community Development – NurITA: 

i) Collaboration infrastructure for Communication among single mothers; and 

ii) Single point of reference for single mothers seeking information & assistance on economic, 

legal and social issues. 

4.2.4 Review of National Nanotechnology Roadmap 

The previous Nanotechnology Roadmap prepared by MiGHT in May 2007, titled “Identification of 

Business and RD&C Opportunities in the Application of Nanotechnology in Malaysia” will be superseded 

by the recently prepared National Nanotechnology Policy and Strategy for Malaysia and the 

Nanotechnology Action Plan. 
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The new National Nanotechnology Policy and Strategy contains 11 thrust areas and 29 programmes, 

where specific programmes have been identified to fulfil the targets of each strategic thrust. The ultimate 

goal of the National Nanotechnology Policy and Strategy is to contribute 1% of GNI by 2020. 

 

The Eleven Strategic Thrusts are: 

1. Strategic Development and Management of Nanotechnology in Malaysia; 

2. Development of Human Capital for Nanotechnology; 

3. Development of World Class Facilities and Infrastructure; 

4. Development of World Class Industry Players; 

5. Establishment of Strategic-Driven Nanotechnology RD&C Programmes; 

6. Promoting and Facilitating Investments in Nanotechnology; 

7. Nurturing Entrepreneurship in Nanotechnology; 

8. Facilitating Global Smart Partnership and Collaboration; 

9. Inculcating Nanotechnology; 

10. Developing a Comprehensive Regulatory and Safety Framework; and 

11. Global Marketing and Strategic Procurement. 

 

The key programmes identified with each strategic thrust are shown below: 

 

Thrust 1: Strategic Development and Management of Nanotechnology in Malaysia 

 

 Strengthening Nano Malysia Programme. 

 

Thrust 2: Development of Human Capital for Nanotechnology 

 

 Young Scholars Program; 

 Professionals for Nanotechnology – Research Scientists and Engineers; 

 Managers and Business Executives for Nanotechnology; and 

 International Experts for Nanotechnology Development. 

 

Thrust 3: Development of World Class Facilities and Infrastructure 

 

 National Nanotechnology Centres of Excellence; 

 NanoMalaysia Centre; 

 Certification of Nanotechnology Laboratories; and 

 Development of Nanotechnology Capabilities in Metrology. 

 

Thrust 4: Development of World Class Industry Players 

 

 Nanotechnology New Ventures; 

 GLC Nanotech Ventures; and 

 MNC Nanotech Ventures. 

 

Thrust 5: Establishment of Strategic-Driven Nanotechnology RD&C Programmes 

 

 National Nanotechnology Strategic Top-Down RD&C Programme; 

 National Nanotechnology Bottom-Up RD&C Programme; 

 Nanotechnology Acquisition Programme; and 
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 Nanotechnology Pre-Commercialization Programme. 

 

Thrust 6: Promoting and Facilitating Investments in Nanotechnology 

 

 National Nanotechnology Investment Fund; 

 GLC Nanotech-Invest Programme; 

 MNC Nanotech-Invest Programme; and 

 Nanotechnology International Investment Programme. 

 

Thrust 7: Nurturing Entrepreneurship in Nanotechnology 

 

 National Nanotechnology Entrepreneurship Development Programme. 

 

Thrust 8: Facilitating Global Smart Partnership and Collaboration 

 

 Nanotechnology Global Collaboration Programme. 

 

Thrust 9: Inculcating Nanotechnology 

 

 Nanotechnology Inculcation Programme. 

 

Thrust 10: Developing a Comprehensive Regulatory and Safety Framework 

 

 Nanotechnology Regulatory and Safety Development Programme; 

 Nanotechnology Regulatory and Safety Certification Programme; and 

 Nanotechnology HSE Risk Awareness Programme. 

 

Thrust 11: Global Marketing and Strategic Procurement 

 

 Global Nanotechnology Marketing Programme; 

 Strategic National Nanotechnology Procurement Programme; and 

 Global Integrated Business Intelligence Programme. 

 

Alignment with Mega Trends 

 

The development and progress made in nanotechnology is both contributing toward the existence of 

certain megatrends, and is also creating opportunities faster development and adoption of the technology.  
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Smart Infrastructure 

 

The use of nanotechnology will be necessary to enable a smart infrastructure. Examples include 

nanosensors, nanomaterials for smart applications (for example smart textiles, smart coatings, 

nanopolymers, and etc.), and the incorporation of nanoparticles and nanomaterials into a wide variety of 

applications that contribute toward a smart infrastructure. These applications include smart transport (the 

use of nanoparticles in batteries used by electric vehicles), and renewable energy (use of nanotechnology 

to develop more efficient solar cells and the use of nanocomposites to construct stronger wind turbines).  

 

Flexibility/Customization 

 

Nanotechnology will allow a level of flexibility and customization never seen before. Since scientists can 

experiment and design materials and products at the molecular level, hence, the level of customization 

that can be achieved is supposed to be exceptional. For example, one of the ultimate applications for 

nanotechnology is targeted drug delivery to cancerous cells within the human body, where only 

cancerous cells will be targeted by the drug, and healthy cells will be left alone. This degree of 

customization is as yet unseen in current treatments for cancer. 

 

Alignment with Various National Transformation Programmes - NKEA 

 

Nanotechnologies that are relevant to the ICT industry can be used in the following Entry Point Projects 

(EPPs).  

 

Electrical and Electronics 

 

EPPs 2 and 3: Nanoelectronics will impact the semi-conductor industry in the design and packaging 

domain.  

 

EPP 10: Nanowire-based LEDs are currently at the RD&C stage, and may potentially be available in the 

next few years. 

Table 4.2-10 Alignment with Six Country Analysis - Nanotechnology 

Country Country Involvement in Nanotechnology 

India 

 India started RD&C funding in the area of nanotechnology during the Tenth Plan. 
Some of the provisions under eleventh five year plan are as follows: 
 Nanotechnology has been identified as a key vertical market for the ITES 

industry; 
 Nanotechnology is one of the major thrust areas for RD&C; 
 National Mission on development of nanotechnology is identified as one of the 

major deliverables of department of science and technology (DST); 
 Need for starting academic programmes for developing manpower in 

nanotechnology has been established; 
 Nano-materials and nano-technology has been identified as one of the frontier 

areas where efforts will be made to establish centres for training and research 
on the basis of specific proposals and competition; and 

 The national mission on nano-science and technology would be a major new 
programme, designed to enable India to become a significant player in the 
global race by tapping the potential applications of nano-science and 
technology. The proposed nano-science and Technology Mission would focus 
on basic research, infrastructure development for quality nano-science and 
technology research, human resource development, forging international 
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Country Country Involvement in Nanotechnology 

collaborations and promoting PPP in the area of nano-science and technology. 

South Korea 

 The Korea Nanotechnology Initiative (KNI) was introduced in 2001. In the first 
phase (2001 – 2005) focus was on creating infrastructure for RD&C of 
nanotechnology. While in the second phase (2006 – 2010) focus was on laying 
foundation for industrialization. The major RD&C efforts in the second phase (2006 
– 2015) are divided into two periods. The first period (2006 – 2010) pursues basic 
activities that lay the groundwork for commercialization and advanced technologies 
in the second stage; and 

 The Korean government has taken an interest in developing nanotechnology and 
has introduced initiatives similar to other countries. Korean institutes are ably 
supported by electronic giants such as Samsung and LG which have robust 
research divisions developing nanotransitors and other nanoelectronics devices.  

USA 

 The United States has initiated a multidisciplinary strategy for the development of 
science and engineering fundamentals through the National Nanotechnology 
Initiative (NNI). USA’s NNI is the most comprehensive initiative undertaken by a 
government for developing nanotechnology; and 

 Areas identified as high impact areas for Nanotechnology were categorised under 
3 different heads in by Technical Advisory Group (TAG) members: 

 
Near-Term (1-5 years): 
 Nanocomposites with greatly improved strength-to-weight ratio, toughness, 

and other characteristics; 
 Nanomembranes and filters for water purification, desalination, and other 

applications; 
 Improved catalysts with one or more orders of magnitude less precious metal; 
 Sensitive, selective, reliable solid-state chemical and biological sensors; 
 Point-of-care medical diagnostic devices; and 
 Long-lasting rechargeable batteries. 

 
Mid-Term (5-10 years): 
 Targeted drug therapies; 
 Enhanced medical imaging; 
 High efficiency, cost effective solar cells; 
 Improved fuel cells; 
 Efficient technology for water-to-hydrogen conversion; and 
 Carbon sequestration. 

 
Long-Term (20+ years): 
 Drug delivery through cell walls; 
 Molecular electronics; 
 All-optical information processing; 
 Neural prosthetics for treating paralysis, blindness, and other conditions; and 
 Conversion of energy from thermal and chemical sources in the environment. 

 

Lessons for Malaysia Based on Best Practices of Six Country Analysis 

 

 Well planned  and implemented national nanotechnology vision; 

 Creation of Nanotechnology Cluster, with supporting RD&C and business growth services; 

 Establish extensive collaborative network with foreign companies & universities - foreign alliances will 

help spur innovations in nanotechnology; 

 Fostering growth of SME’s focusing on nanotechnology through credit guarantees; 

 Tax credits to conduct RD&C; and 
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 As nanotechnology is a very vast area of research, filtering of FAs is critical, as the filtered set of 

technologies should only be funded to improve prospects for commercialization. 

 

Implementability 

 

The National Nanotechnology Policy and Strategy is still at the preliminary stages of approval, and hence, 

an official copy is still not available. A glance through the document indicated that most of the critical 

Implementability criteria have been addressed. 

 

Institutional Mechanisms/Accountability 

 

Specific government agencies and task forces, as well as important stakeholders have been identified to 

implement the 11 strategic thrusts, and the 29 programs.  

 

Funding 

 

Specific amounts of funding have been detailed for the implementation of each programme. The roadmap 

indicates that 60% of the funding will be from the private sector, and 40% from the government. 

 

Human Capital Development 

 

One of the strategic thrusts (Thrust 2) aims to develop the human capital needed to implement the 

Nanotechnology Policy successfully. Under this Thrust 2, four programs have been identified, which 

include the development of young talent, as well as researchers, managers, and international experts. 

 

Targets/Milestones and Timelines 

 

The main target for the roadmap is to achieve 1% GNI by 2020. To hit this target, certain milestones 

between 2012 and 2020 have been identified in the roadmap. 

 

Private Sector Participation 

 

Private sector participation is highly emphasized in this roadmap, as the private sector is targeted as the 

main source of funding for the implementation of the roadmap. 

 

Specific Programmes/Projects to implement the roadmap objectives 

 

A total of 29 programmes have been described in detail, where some programmes have been linked to 

the earlier strategic thrusts.  

4.2.5 Review of the ICT Human Capital Development Framework 

As the ICT Human Capital Development Framework is not a technology roadmap, so it is not possible for 

it to be reviewed using the same analytical framework that has been used in section 4.2 i.e. using the 

parameters of Alignment with Megatrends, Alignment with various National Transformation programmes -

NKEA, and Alignment with Six Country Analysis. As such, only an overview of the ICT Human Capital 

Framework and its key findings that are relevant to the revised National ICT Strategic Roadmap will be 

presented.  
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The ICT Human Capital Development Framework was developed by the National ICT Human Resource 

Taskforce, chaired by MOHE was formed in 2008 and comprised of members from universities, the local 

ICT industry and the Government sector, with the purpose to address the direction of ICT programs in the 

universities as well as the quality of ICT graduates coming out of these programs and their ability to 

perform in the workplace. The final report of the ICT Human Capital Development Framework was 

published in October 2010.  

 

Below are the stakeholders involved in the development of the ICT Human Capital Development 

Framework: 

 

 Ministry of Higher Education Malaysia (MOHE); 

 Majlis Dekan ICT Institusi Pengajian Tinggi Awam (MADICT (MOHE)); 

 Malaysia National Computer Confederation (MNCC); 

 Persatuan Industri Komputer dan Multimedia (PIKOM); 

 Ministry of Science, Technology and Innovation (MOSTI) – ICT Policy Division; 

 Unit Pemodenan Tadbiran dan Perancangan Pengurusan Malaysia (MAMPU); 

 Jabatan Perkhidmatan Awam (JPA); 

 MIMOS Berhad; and 

 Multimedia Development Corporation (MDeC) – K-Worker Development. 

 

The Vision, Goals and Strategic Thrusts of the ICT Human Capital Development Framework are detailed 

below: 

 

The Vision 

To secure Malaysia’s supply of world-class ICT professionals who will support the nation’s ambitions to 

be a net producer of competitive ICT-based solutions for the global market, and facilitate the higher 

adoption of ICT in private and public sectors.  

 

The Goals  

There are five main goals:    

 

 To nurture quality minds who will contribute towards our country’s goal of becoming a high-income 

developed nation with significant standing in the global economy; 

 To inculcate strong RD&C and professional culture within a dynamic, efficient, and effective ICT 

workforce; 

 As input, to produce ICT graduates who are consistently relevant to current and future industries 

thereby ensuring a long career shelf life; 

 To increase the commercialization of quality ICT applications for the global market in niche areas; 

and 

 To increase the value of the ICT profession so that it will be an attractive and sustainable career 

option. 

 

Strategic Thrust Recommended Policy  

ST1: 
Raise workforce 
competencies 
 

 Strengthen ICT curriculum with demand-driven approach; 

 Strengthen ICT foundation in Malaysia’s education system; and 

 Expand enrolment in ICT. 

ST2:  Channel RD&C and Commercialization towards strategic FAs; 
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Strategic Thrust Recommended Policy  

Build greater RD&C and 
innovative capacity 

 Establish a boutique ICT university; and 

 Increase tri-partite collaboration in RD&C. 

ST3: 
Institutionalize professional 
recognition and standards 

 Form a national ICT professional body; 

 Promote professional development of practitioners; and 

 Re-brand and promote ICT as career of choice. 

 

Within the Strategic Thrust 2, one of the outcomes is the development of a generic National ICT RD&C 

Framework. The generic National ICT RD&C framework has taken a comprehensive view of current ICT 

RD&C development in Malaysia while considering Malaysia’s resources and strengths, and is aimed at 

identifying niche areas of technology where Malaysia has the potential to excel. Figure 4.2-1 depicts this 

generic ICT RD&C Framework. It should be noted that the proposed National ICT RD&C framework was 

developed with the intent for it to be generic enough to be able to include other ICT roadmaps, and to 

include the FAs agreed upon in the future. 

Figure 4.2-1 Generic ICT RD&C Framework 
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This generic ICT RD&C framework plans out the development of modules and toolkits to be used or 

assembled to produce a wide range of applications in many industries – a basic necessity for Malaysia to 

be a producer of ICT software and applications. 

 

Figure 4.2-2 provides an example of how can be incorporated into the generic ICT RD&C framework. In 

this instance, the three FAs from the original Strategic ICT Roadmap (Wireless Sensor Networks, 3D 

Internet and Predictive Analytics) have been used as examples. 

Figure 4.2-2 Example of National ICT RD&C Framework Incorporating FAs 

 
Source: ICT Human Capital Development Framework, 2010 

Implementability 

 

Institutional Mechanisms/Accountability 

 

The Framework only provides preliminary recommendations; the document itself states that the 

Framework needs to be developed into a roadmap with an implementation plan and identified 

corresponding responsible organizations to drive the programs.  

Funding 

 

No funding mechanism was identified in this Framework, as it was meant to be a preliminary framework.  
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Human Capital Development 

 

As this is the ICT Human Capital Development Framework, hence, the majority of recommendations is 

with regards to human capital development. Again, since this is a preliminary document, specific details 

on how to achieve the human capital targets are not provided. 

Targets/Milestones and Timelines 

 

No specific milestones and timelines were set in the Framework, as it was meant to be a preliminary 

document. 

 

Private Sector Participation 

 

PIKOM represented the private sector in the creation of this Framework. However, since no targets or 

milestones were set, no details were provided for private sector participation. 

 

Specific Programmes/Projects to implement the roadmap objectives 

No specific programmes or projects were identified to implement the roadmap objectives.  

4.2.6 Identification of Areas of Enhancement and Recommendations 

Below is a summary of the gaps that have been identified in the various technology roadmaps. The 

identified gaps are related to the implementability of the roadmaps, with the following parameters being 

analyzed and considered: 

 

 Institutional mechanisms responsible for implementation; 

 Availability of funding; 

 Human capability development; 

 Targets/ Milestones and Timelines; 

 Private sector participation; and 

 Specific programs/ projects to implement the roadmap objectives. 

Table 4.2-11 Summary of Gaps in the Technology Roadmaps 

Technology 

Roadmap 
Summary of Gaps 

MEMS 

 Roadmap did not set milestones; and 

 Human capital for new product development needed – new generation of 

MEMS products. 

Nanoelectronics 

 No funding mechanisms identified in roadmap; and 

 Human capital for new product development needed – researchers skilled 

in RD&C, since this is an emerging technology. 

Semantic 

Technology 

 Roadmap did not set milestones; 

 Roadmap did not identify stakeholders to implement the roadmap; 

 No funding mechanisms identified in roadmap; 

 Private sector participation not detailed; and 

 Roadmap has not outlined specific programs and projects to implement 

the objectives. 
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Technology 

Roadmap 
Summary of Gaps 

Grid Computing 

 Human capital development not detailed; and 

 New product development – future applications beyond 2010 are not 

indicated in the roadmap. 

Wireless 

Communications 

 No funding mechanisms identified; and 

 Human capital development not detailed. 

Cyber Security 

(Public version) 

 Roadmap did not set milestones; 

 Roadmap did not identify stakeholders to implement the roadmap; 

 No funding mechanisms identified in roadmap; 

 Private sector participation not detailed; and 

 Roadmap has not outlined specific programs and projects to implement 

the objectives. 

Biometrics 

 Roadmap did not set milestones; 

 Roadmap did not identify stakeholders to implement the roadmap; 

 No funding mechanisms identified in roadmap; 

 Private sector participation not detailed; and 

 Roadmap has not outlined specific programs and projects to implement 

the objectives. 

Bioinformatics 
 Roadmap did not set milestones; 

 Private sector participation not detailed. 

Public Sector Open 

Source Software 

 Funding mechanism was not detailed, but it is assumed that the 

implementation of OSS requires minimal financial commitment; and 

 Private sector participation not detailed. 

Nanotechnology 

 No major gaps identified, based on a quick glance of the recently 

prepared National Nanotechnology Policy and Strategy for Malaysia and 

the Nanotechnology Action Plan. 

ICT Human Capital 

Development 

Framework 

 Framework did not set milestones; 

 Framework did not identify stakeholders to implement the roadmap; 

 No funding mechanisms identified in framework; 

 Private sector participation not detailed; and 

 Framework has not outlined specific programs and projects to implement 

the objectives. 

 

The main gap that needs to be addressed for most of the technology roadmaps will be to appoint a 

governance mechanism that will be responsible for implementing the roadmap. Another important gap to 

be addressed is to set new milestones, since most of the technology roadmaps were published between 

2007 and 2009, and the long-term milestones indicated in the roadmap (if any) range from 2012 till 2015. 

 

It is not within the scope of this project to set the milestones, identify the funding mechanism, determine 

the framework for human capital development, or identify the projects and programmes for each of the 

technology roadmaps. Instead, we have identified suitable institutional mechanisms that should take the 

lead in implementing the roadmaps, and these institutional mechanisms should then take the initiative to 

update the individual roadmaps to address the gaps summarized above. Further areas of enhancement 

for each individual roadmap have also been added, where applicable. Certain technology roadmaps play 

a critical role toward the success of the proposed FAs, such as Cyber Security and Biometrics (for the FA 
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on Security) and Wireless Communications (for the FA on Wireless Intelligence and Ubiquitous 

Connectivity). Hence, areas of enhancement for these critical roadmaps are elaborated in the respective 

FAs. 

Table 4.2-12 Recommendations for Governance Mechanism 

Technology 

Roadmap 
Proposed Governance Mechanism 

MEMS 

 MDeC to take the lead role in pushing for MEMs development in the 

private sector; and 

 Institute of Microengineering and Nanoelectronics (IMEN from UKM) can 

be the main coordinator for RD&C activities, with  supporting 

organizations from INEE (UNIMAP), UTP, UTM, USM and MIMOS. 

Nanoelectronics 

 The National Nanotechnology Initiative (NNI) has formed Nano Malaysia 

Bhd to implement and coordinate the programmes detailed in the new 

National Nanotechnology Policy and Strategy; 

 A task force can be set up within Nano Malaysia Bhd to look into the 

implementation of the Nanoelectronics roadmap; and 

 Supporting organizations may include INEE(UNIMAP), UTP, UTM, USM, 

UM, and SIRIM AMREC. 

Semantic 

Technology 

 MIMOS to spearhead the implementation of the semantic technology 

roadmap. 

Grid Computing 

 The existing National Grid Computing Initiative (NGCI) should be taken 

over by MOHE, as MOHE is already coordinating MyREN (Malaysian 

Research Network). 

Wireless  

Communications 

 Malaysian Communications and Multimedia Commission (MCMC) to 

spearhead the implementation of the roadmap. 

Cyber Security  Cybersecurity Malaysia to lead the implementation of the roadmap. 

Biometrics 

 No existing government agency is in charge of developing the biometrics 

industry; and 

 However, biometrics only play a small role in the proposed FAs for the 

revised Strategic ICT Roadmap. If necessary, a new task force under 

MOSTI can be formed to implement the roadmap  

Bioinformatics 

 It is proposed that the Malaysian Biotechnology Corporation spearhead 

the implementation of the roadmap, particularly with regards to 

commercialization; and 

 Supporting organizations should include the Malaysia Genome Institute, 

and the Institute of Biological Science, UM. 

Public Sector Open 

Source Software 

 Public Sector OSS is being implemented by MAMPU with considerable 

success. 

Nanotechnology 

 The National Nanotechnology Initiative (NNI) has formed Nano Malaysia 

Bhd as the main institutional mechanism to implement the new National 

Nanotechnology Policy and Strategy. 

ICT Human Capital 

Development 

Framework 

 The ICT Human Capital Development Framework is being used as a 

guideline for ICT RD&C in institutions of higher learning by MADICT 

(MOHE). 



 

130 
 

Table 4.2-13 Areas of Enhancement  

Technology 

Roadmap 
Areas of Enhancement 

MEMS 

 MEMS products contribute toward the success of one of the proposed 

FAs; Wireless Intelligence. Apart from the areas already identified in the 

roadmap, RD&C into the new generation of MEMS products is needed. 

Suggestions for technology areas where the Malaysian research 

community can focus on may include, but should not be limited to: 

 New MEMS manufacturing techniques such as 3D MEMS 

manufacturing schemes; 

 MEMS smart devices and new functional materials; 

 BioMEMS; and 

 MEMS inertial sensors, capacitive sensors, MEMS RF switches and 

MEMS microphones. 

Nanoelectronics 

 Globally, nanoelectronics as a technology is still in the early stages of 

research, and has yet to hit the mainstream; 

 Research and development of nanoelectronics should be aligned with the 

National Nanotechnology Roadmap, once it has been officially unveiled; 

and 

 RD&C for nanoelectronics should incorporate the development of next-

generation semiconductor devices. These devices include memory, logic, 

and other semiconductor products. 

Semantic 

Technology 

 Semantic technology plays a big role in the success of two proposed FAs; 

e-Services and Big Data & Analytics. Further areas of enhancement for 

this roadmap are covered under these two FAs; and 

 Based on the best practices demonstrated by Korea and Finland, it is 

recommended that a programme to create a technology intelligence 

service that can provide ontology services is established. This will benefit 

various organizations across Malaysia in number of different verticals. By 

establishing such a technology intelligence service, Malaysian 

organizations can aggregate the research results and help better express 

these results in the form of valuable insights and actionable items. 

Grid Computing 

 The objective of the National Grid Computing Initiative (NGCI) is to share 

knowledge and resources among the research community, a best practice 

that is implemented in several countries. This objective should be 

continued.  

Wireless 

Communications 

 Wireless Intelligence has been proposed as one of the new FAs, and the 

continued development of this roadmap will contribute toward the success 

of this new FA, as well as toward the success of another FA; Ubiquitous 

Connectivity; and 

 Further areas for enhancement are covered under these two FAs. 

Cyber Security 

(Public version) 

 Cyber Security has been identified as one of the FAs, under Security. 

Further areas of enhancement are covered in the section on this FA; 

 The following technology areas are missing in the roadmap and should be 

incorporated: 

 Mobile security – smartphones are increasingly being used for email, 
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Technology 

Roadmap 
Areas of Enhancement 

contacts, mobile banking and other critical applications that require 

sensitive personal data; 

 GPS-based security; and 

 Cloud-based mobile security – this will be the upcoming technology  

trend in the next few years. 

Biometrics 

 Biometrics is one of the technologies that fall under the new FA of 

Security. Further areas of enhancement are covered in the section on this 

FA. 

Bioinformatics 

 Bioinformatics should not be considered as one of the core areas for ICT 

development in Malaysia, as bioinformatics is generally categorized as a 

technology under Biotechnology, and not ICT; and 

 As such, no areas of enhancement is proposed for this roadmap, as 

bioinformatics do not play a role in any of the new FAs, and do not 

contribute in a large manner toward the revised Strategic ICT Roadmap. 

Public Sector Open 

Source Software 

 OSS will play an important role in the success of two proposed FAs; e-

Services and Big Data & Analytics. The continued success of this Master 

Plan will contribute toward the success of these two FAs. 

Nanotechnology 

 No areas of enhancement are proposed at this point, as the National 

Nanotechnology Roadmap has not been officially published as yet. A 

quick glance indicated the roadmap is quite comprehensive with regards 

to action plans. 

ICT Human Capital 

Development 

Framework 

 This preliminary framework should be developed into a fully functioning 

roadmap with a detailed implementation plan and the identification of 

corresponding, responsible governance mechanisms to drive the 

identified programs; and 

 However, the generic ICT RD&C Framework proposed in the ICT Human 

Capital Development Framework forms a good RD&C foundation for the 

new FAs, and has been incorporated in Strategic Initiative 2. 

4.2.7 Relevance of Technology Roadmaps to Focus Areas 

Figure 4.2-3 maps the relevance between the existing technology roadmaps (the 8 MOSTI roadmaps and 

the OSS Masterplan) to the proposed FAs, which are; Ubiquitous Connectivity, e-Services, Wireless 

Intelligence, Big Data & Analytics, Security; as well as Cloud Computing. 

 

It can be observed that all of the existing technology roadmaps are still relevant, and contribute in varying 

degrees toward the fulfillment of the FAs. The objective of the mapping is to indicate the degree of 

relevance of each technology roadmap to a proposed FA. The degree of relevance ranges from ‘Low’ to 

‘High’. 

 

Scoring is performed based on the level of input a technology roadmap contributes toward a FA. For 

example, in the area of MEMS, MEMS-enabled sensors will play a larger contributing role toward 

Wireless Intelligence, and a lesser role in Ubiquitous Connectivity. In another example, the technologies 

in Wireless Communications will play a critical role in Wireless Intelligence and Ubiquitous Connectivity, a 



 

132 
 

somewhat lesser role in e-Services and Security, and a medium role in Cloud Computing. Figure 4.2-4 

subsequently lists the technologies within each roadmap that will contribute toward the six FAs. 

Figure 4.2-3 Mapping of Technology Roadmaps to Focus Areas 

 

 
 

Figure 4.2-4 Technologies in Technology Roadmaps that Will Contribute Towards FAs 
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Figure 4.2-5 summarizes the role of the technology roadmaps in the proposed FAs, and critical areas of 

enhancement. 

Figure 4.2-5 Role of Technology Roadmaps in the Proposed FAs and Areas of Enhancement 

Technology 

Roadmaps 
Role in FA FAs Areas of Enhancement 

Wireless 

Communications 
High 

Wireless 

Intelligence 

Detailed in FA. 

MEMS Medium 

New areas for RD&C: 

 3D MEMS manufacturing schemes; 

 MEMS smart devices and new functional 

materials; 

 BioMEMS; and 

 MEMS inertial sensors, capacitive sensors, 

MEMS RF switches and MEMS 

microphones. 

Nanoelectronics Low 

Next-generation semiconductor devices; 

including memory, logic, and other 

semiconductor products. 

Cyber Security High 

Security Both technologies are detailed in FA. 

Biometrics High 

Grid Computing Low 
Cloud 

Computing 

The objective of the National Grid Computing 

Initiative (NGCI) to share knowledge and 

resources among the research community should 

still be pursued. 

Semantic Web Medium 
Big Data & 

Analytics 

Establish a technology intelligence service that 

can provide ontology services. 

Bioinformatics - - 

No areas of enhancement, as bioinformatics is 

conventionally categorized under Biotechnology, 

and is not a core ICT technology. 

OSS Medium 

Big Data & 

Analytics 

e-Services 

Implementation of Masterplan is successful, no 

areas of enhancement. 

Nanotechnology - - 
Roadmap is not officially unveiled yet, hence, no 

areas of enhancement. 
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4.3. Green Technology Roadmap 

4.3.1 Roadmap Overview 

Threat on climate change, economic down turn, increasing fossil fuel prices have forced integrated effort 

among nations to find the cause and solutions. The issues on environmental and economic are 

interconnected so are the solutions. Green technology provided the equilibrium on both issues. 

Malaysian Green Technology Corporation (GreenTech Malaysia) was appointed by the MEGTW to 

prepare the Green Technology Roadmap. The overall aim of the roadmap is to spell out the direction 

Malaysia should take in implementing and encourage the adoption of green technology and green 

practices across economic sectors as well as the citizens. The tasks involve the translation of the National 

Green Technology Policy into implementable initiatives. Figure below provide the snapshot of the Green 

Technology Roadmap development: 

Figure 4.3-1 Journey of National Green Technology Roadmap (Frost & Sullivan, 2010) 

 

As per the figure above, the roadmap is divided into two phases where Phase-1 will cover the baseline 

assessment and development of future strategic directions towards achieving low carbon economy. 

Subsequently, Phase-2 will provide the implementation framework with measureable target. 

4.3.2 Current State Assessment Findings 

Green technology and green practices adoption and development have impacted various factors of 

national development. The following model was introduced to assess the current state of the adoption 

and the impact of green technology and green practices to the national development. 
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Figure 4.3-2 Selection of KPI from the Assessment Model  (Frost & Sullivan, 2010) 

 

The model constitutes of five key components towards achieving green low carbon economy. The 

components were then defined to derive measurable key performance indicators (KPIs) to be set as 

baseline. Below are the findings from the assessment conducted: 

ECONOMY 

Green businesses contributed about 2% to the national GDP in 2009 

Green businesses contributed around RM 11, 450 million to the national GDP in 2009. Figure below 

shows the contribution of green businesses to national GDP: 

Figure 4.3-3 GDP Contribution of Green Businesses against National GDP (Frost & Sullivan, 2010) 

(Economic Planning Unit, Ministry of Finance, Bank Negara Malaysia, 2010) 

 

Analysis on sectoral level shows, green businesses in ICT sector was the biggest contributor to the 

national GDP. This was mainly due to high adoption of e-Services by other economic sector. e-Services is 

one of the significant sub-sectors in green ICT. ICT contributed 25% to the overall GDP from green 

businesses within the six sectors. 
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SOCIAL 

Jobs created from green businesses employed around 1% of the total workforce in 2009 

In 2009, total number of green jobs within the six sectors was estimated to be around 91,405 jobs which 

is equivalent to 1% of the total workforce in 2009. Figure below shows the percentage of green jobs to 

total workforce: 

Figure 4.3-4 Number of Greenjobs as Percentage of Total Workforce in 2009 (MOHR, November 

2010) (Frost & Sullivan, 2010) 

 

Green businesses in water and waste management sector along with transportation sector created 

around 44% of the total green jobs within the six sectors, however, the job created within the two sectors 

are predominantly low value jobs which does not required specific skills in green practices or technology. 

ENVIRONMENT 

Carbon intensive sectors such as energy, manufacturing and transport require rapid adoption of 

green technology and practices to reduce carbon intensity 

The graph below shows the green house gasses (GHG) emissions from five sectors
1
. Year 2005 was 

selected as the base year. This is to be in line with nation’s voluntary commitment during the 

Copenhagen Conference on December 2009 to reduce 40% CO₂ emission intensity of GDP by the year 

2020 using year 2005 as the base year. 

  

                                                           
1
 Note: ICT Sector was not include due to no emission under Scope 1 i.e. Direct Emission 

No. of green job
91,405

1%

Total 
Workforce
11,419,001

99%
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Figure 4.3-5 CO₂ Emission in Million tonnes by Sectors (Worley Parsons, 2010) 

 

Building sector was the least contributor to Scope 1 emissions.  There will be no significant Scope 1 CO2 

emissions for ICT sector. ICT sector will only consume electricity for data centres or ICT equipment 

operations which will fall under Scope 2. 

INNOVATION 

Highest RD&C spending on green technology by private sector was contributed by green 

businesses in manufacturing sector 

Based on the statistical findings of the baseline assessment, there is a stark contrast of RD&C spending 

between the largest contributor and the other five sectors energy, building, water and waste 

management, and information communication technology. Manufacturing sector contributed 66% or 

RM195 million towards green technology RD&C. This suggests that more attention is needed in efforts to 

boost RD&C spending in the other sectors. 

Figure 4.3-6 Sector Research & Development Spending in 2009 (Frost & Sullivan, 2010) 
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GLOBAL STANDING 

Malaysia is at rank 57
th

 globally in terms of environmental performance, however, neighbouring 

countries such as Singapore is ranked higher at 28
th

 position  

The figure below shows an analysis of the selected countries rated in the EPI 2010. Malaysia ranks 54
th
 in 

the world.  

Figure 4.3-7 EPI Ranking of Benchmark Countries (Yale Center for Environmental Law & Policy, 

Yale University) 

Country EPI Rank EPI Score 

EU-United Kingdom 14 74.2 

EU-Germany 17 73.2 

Singapore 28 69.6 

EU-Denmark 32 69.2 

Malaysia 54 65 

United States 61 63.5 

Thailand 67 62.2 

South Korea 94 57 

China 121 49 

Countries with better regulatory framework and enforcement on environmental public health and 

ecosystem vitality were ranked higher. Malaysia requires improvement with regards the two areas to 

obtained better rank and at par with high ranking benchmark countries including UK, Germany, Singapore 

and Denmark. 

Some of the key initiatives taken by the ICT sector are listed below: 

TASK 1a - EXISTING INITIATIVES ON GREEN TECHNOLOGY AND GREEN PRACTICES ADOPTION 

Existing initiative to promote adoption of green practices and green technology have been 

implemented since year 2000; however, the review and monitoring processes are lacking. 

Figure 4.3-8 Findings on Existing Initiatives(Frost & Sullivan, 2010) 

Initiative by Sector Key Highlights 

National Level 

1) SIRIM – Eco- Labelling; 

2) Green Public Procurement for the 
Government; 

3) Green Directory.My; and 

4) Clean Development Mechanism (CDM). 

Key initiatives to enable green technology 
development - these projects are at the 
initial stage of implementation. Complete 
impact is yet to be fully established. 
Currently these initiatives lack effective 
integrated governance.  

ICT Sector:  

1) eHasil; 

2) e-Perolehan - Official Portal for Malaysian 

Green ICT practices have been started 
since 1997 when MSC Malaysia was 
launched. The green practices started with 
the introduction of e-Government initiatives 
which focused on the automation of various 
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Initiative by Sector Key Highlights 

Government Procurement; 

3) MyEG; 

4) Malaysia’s Government Green ICT Initiative: 
Towards Sustainable Environment; 

5) SME e-Commerce Project; 

6) Maybank2u (M2U); 

7) Green@Basis Bay Data Centre (Green Data 
Centre); 

8) DiGi Deep Green; and 

9) ASTRO’s ESP. 

government services. Since then e-Services 
offerings, from both the public and private 
sectors, has increased tremendously. e-
Service is seen as mode of service delivery 
to reach out to customer without much 
resources being consumed. 

The next phase of green ICT practices is to 
encourage the organization to move into 
more resource efficient ICT services 
including cloud computing, shared, 
virtualization, green data centre and etc. 
With aggressive awareness programs and 
support of regulatory framework, the 
adoption of green ICT are expected to meet 
its objectives in a much shorter period in 
relation to the other sectors. 

TASK 1b REGULATORY FRAMEWORK 

While policies on green technology and climate change are in place, the supporting regulatory 

framework is still fragmented 

Energy sector is the most mature sector with regards to green technology regulatory framework with 

emphasis on renewable energy and energy efficiency. The regulatory framework from the energy sector 

has spill over effect on the other sector.  

Environmental regulatory framework governing the six industries is available, however, there is a need to 

focus on enforcement updating the laws and regulations. Significantly regulatory framework on green 

businesses has to be put in place to support the industry development. 

TASK 1b – HUMAN CAPITAL 

While higher learning institution are churning out graduates to support the industry, however, 

human capital development policies to support the green jobs are still not in place 

Higher learning institutions are already offering courses in environmental fields, green technology as well 

as introducing green subjects into the existing courses include green design for architecture courses, 

energy efficiency for electrical engineering course among others. 

Apart from technical subjects, non-technical subjects related to environmental field are also being offered 

by the institutions. The subject taught include: environmental law, natural resource management, 

sustainable policy, and others.  

From the businesses’ perspective unclear definition of green jobs is a fundamental issue to be resolved. 

National standard definition on green jobs has to be in place to define the competencies and skills for 

green jobs.  
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TASK 1b – FINANCIAL INCENTIVES 

Basic financial support mechanisms are in place  

While financial incentives are in place to support the development of green businesses as well as 

supporting the adoption of green practices. Options for funding are still limited. The implementation of 

Green Technology Financial Scheme (GTFS) experienced implementation issues due to financial 

institutions did not have the expertise to assess the risks related to green businesses. 

Financial incentives provided by MIDA to assist businesses in investment on green technology and 

equipment are in place, however, the adoption rate remains low. 

TASK 1c – BUSINESS ENVIRONMENT 

Existing green businesses are still at the infancy stage 

From the value chain assessment conducted across the six sectors, local players exist in every segment. 

However, majority are SME’s and just started setting up the business. Interestingly traditional businesses 

are moving towards green business model, producing green products and services. This is predominantly 

seen in the manufacturing sector as well as in the building sector. 

TASK 1d – INNOVATION ENVIRONMENT 

Both government and private sector are spending on green technology RD&C  

MOSTI has started funding green technology projects since 1995. The funding provided included 

development and application of home grown technologies as well as adoption overseas technology to 

suite local condition. Until 2010, 286 projects were funded and RM213 million was approved. The majority 

funding was provided for renewable energy in order to be in inline with MEGTW’s Renewable Energy 

Plan and Policy.
2
 

  

                                                           
2
 Spending by private sector was discussed in innovation baseline findings 
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Figure 4.3-9 MOSTI Funded Projects Related to Green Technology (Mohamad, 2010) 

 

4.3.3 Gap Analysis 

Gaps are analysed across several key parameters including governance framework, market structure, 

infrastructure, financial incentives, innovation, human capital and awareness and adoption. The following 

framework depicts how the gaps were assessed: 

Figure 4.3-10 Gap Assessment Framework (Frost & Sullivan, 2010) 
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The following are the key findings from gap analysis: 

GOVERNANCE FRAMEWORK 

While national leadership and policies are in place regulatory framework governing green 

technology and climate change needs to be updated and in sync  

Governance framework is one of the most crucial elements in ensuring the success of achieving low 

carbon economy. While Malaysia has embarked on the first step by announcing the carbon reduction 

target per GDP and establishing the National Green Technology and Climate Change Council (NGCCC) 

as well as developed policies to outline the agenda, there are more to be done in terms of governance 

structure.  

First and foremost a holistic regulatory structure that takes into consideration both climate change and 

green technology under one roof is a significant task to be carried out. Climate change adaptation and 

mitigation are the fundamental issues to be resolve while green technology is the enabler to achieve 

these objectives. In addition to that, green businesses are seen to be the next engine of growth. In the 

existing setup, the regulatory framework addressing climate change and green technology are still 

fragmented. While environmental related regulatory are being governed by Ministry of Natural Resources 

(NRE), green technology regulatory framework is being covered under MEGTW focusing primarily on the 

energy sector with some spill-over effects on other sectors. On the other hand regulatory framework to 

govern the green industries is yet to be in place. Based on best practices taken from South Korea and 

Singapore, climate change and green technology are looked into as one. 

Key gap identified is the mandatory reporting of environmental performance such as carbon footprint, 

water footprint and waste produced by organisation, be it the private sector or public sector. In the 

existing framework, reporting of environmental performance by businesses only cover companies listed 

companies under Bursa Malaysia. The Carbon Disclosure Project launched in 2000 encourages 

worldwide participation for companies to measure and disclose their greenhouse gas emissions and 

climate change strategies, in order for reduction targets and performance improvements to be made. In 

2009, 17 Malaysian companies were invited to participate in the Carbon Disclosure Project. Only one 

company participated while the others declined to participate or did not respond (Carbon Disclosure 

Project). While in the government sector the energy audit initiatives are being done on voluntary basis till 

2010 there were 10 government buildings audited (GreenTech Malaysia, 2010). 

 The carbon footprint reported in this report provided the baseline from the six sectors within the scope of 

work, however, mandatory reporting is required to maintain a comprehensive inventory of environmental 

performance indicators. The inventory is required to perform monitoring and to develop strategies to 

reduce environmental degradation. 

NGCCC was set up to provide the thought leadership to carry out the national vision. However, a 

governance structure to support the implementation of strategies and initiatives identified is critically 

needed. Without the strong governance structure with the right authority to guide and support the 

respective agencies in carrying out the tasks to materialise the growth strategies will fail.  
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FINANCIAL MECHANISM 

At present, there are financial incentives available to support the adoption of Green Technology 

but the take up rate of the incentives is low 

Fiscal incentives for green technology are still relatively small and at the formulation stage in Malaysia. 

The Energy sector has a head start relative to the other sectors and has already implemented a few fiscal 

incentives. Demonstrating its commitment to support energy efficiency and renewable energy 

implementation, the Government includes fiscal incentives in its annual budget to enable companies to 

benefit from taxation allowances and cost reductions on imported equipment. However, for industry 

development, the existing mechanism to support the green businesses through soft loan under GTFS 

programme is deemed ineffective predominantly due to the situation where financial institutions are facing 

difficulties in assessing the risks associated with green businesses due to the nature of the business 

model. Based on the best practices there are other mechanism that could be tapped for financing green 

businesses which include Venture Capital (VC), Pre-seed funding. The existing financial assistance 

vehicles are already in place which includes MavCap, Cradle CIP fund, and collaborations with 

international VCs. To partner with the financial institutions and make green businesses as a flagship 

sector to be developed.  

From the adoption perspective, the government has shown effort in providing assistance to increase 

adoption of green ICT among SME’s through the introduction of the SME Business Stimulus Package in 

December 2009; for green data centres and unified communications, currently there are no fiscal 

incentives provided except for green data centres where tax incentives additional cost for ‘greening’ the 

data centre. 

The outlay for green technology in Malaysia stands in contrast to that of China, where in 2009, the 

government launched world’s largest green stimulus plan of $221 million Yuan with programmes such as 

the Top 1,000 Enterprises Energy Efficiency Programme under which the requirements for 1008 

enterprises (including energy audit and Energy Conservation plan) have been identified, and incentives 

will be applied to these enterprises in order to improve their energy efficiency. Based on the plan, the 

Energy Conservation target is saving 100 million Tonne of Coal Equivalent (TCE) by 2010. China has 

also set a fixed feed-in tariff for new onshore wind power plants in a move that will help struggling project 

operators to realise profits. Chinese government has announced a subsidy programme for BIPV projects 

in March 2009 offering RMB20 (USD3.08)/watt for BIPV systems and RMB15/watt (USD2.31)/watt for 

rooftop systems and a host of other schemes (Ministry of Finance, Ministry of Science and Technology 

and the National Energy Administration of the National Development and Reform Commission, 2011). 

With such strong pro-green technology initiatives, it comes as no surprise that China has rapidly 

established itself as a leader in the area of certain technologies such as wind and solar.  

INFRASTRUCTURE READINESS 

Both hard and soft infrastructure require extensive focus to ensure rapid adoption in the near 

future 

Infrastructure readiness to support green growth and green products and services is still lacking. Few 

green demonstration projects have been highlighted including the conversion of government offices to 

incorporate green practices and setting up of green townships (Cyberjaya). However, Malaysia is still 

lacking in terms of a robust public transportation system which is one of the key gaps in the transportation 
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sector. Public transportation improvement programme is on the way; however, the coverage is only 

limited to major cities in Klang Valley. There is a need to extend the coverage to include East Malaysia 

and East Cost. In addition to that, infrastructure to support adoption of greener vehicle i.e. hybrid, electric 

vehicles has to be in place. 

For the ICT sector, Malaysian government along with its agencies is pushing the adoption of internet and 

broadband. Various agencies are also creating awareness of use of ICT among the general public and 

business communities especially the SME’s. National Broadband Initiatives has improvement the need for 

sufficient internet connection. Limited gap is seen for infrastructure in ICT sector. 

HUMAN CAPITAL READINESS 

While higher learning institutions and professional bodies are already in process of developing 

human capital to support the green sectors, national definition for green jobs and appropriate 

incentives are required to make green jobs as career of choice 

Human capital is one of the major issues faced in supporting the application of green technology across 

industries in Malaysia. On a national level, there are no clear initiatives yet to address green job agendas. 

There is also no clear competency matrix for green professionals or semi-professionals. At the same time, 

certain initiatives have been put in place, e.g. 12 higher education institutions are already offering 

undergraduate and post-graduate courses in green-related topics; some even offering specialties in green 

development (UKM,  UTM, and USM). Certification programs for Energy and Building sector also exist. 

Currently, there are no local training programmes focusing on green solutions in transportation industry 

except in limited form in the local universities. Training at a company level is also limited on green 

initiatives as most organization green practices are restricted to general office operations. The ICT 

industry faces demand-supply gap with many players from the industry opine that the quality of supply 

from the universities don’t match up to the industry standards.  

This stands in contrast to economies such as China which has projected a total of 6.79 million new green 

jobs by 2020, including 600,000 jobs in just the Solar Water Heater industry. To achieve this, China is 

seeking to bolster its innovation networks through the establishment of more than 100 science parks and 

luring foreign researchers and returning overseas Chinese scientists with green technology being a focus 

area for most of these parks. Other innovative examples to address human capital issues include India’s 

green jobs fairs which help bring demand and supply together in such a nascent industry. As a landmark 

initiative, in Singapore, a new undergraduate programme in environmental studies will be launched by the 

National University of Singapore (NUS) in the latter half of next year wherein 50 to 100 students will get to 

enrol in a four-year direct honours programme with a Bachelor of Environmental Studies degree. 

AWARENESS AND ADOPTION 

Awareness and adoption for green products and services perceived to be picking up, however, 

detailed consumer survey is required to obtained actual data and provide baseline for targeted 

consumer adoption incentives 

Overall, awareness and adoption of green technologies remain relatively low in Malaysia. This is evident 

from the growth in carbon intensity of the economy in contrast to many other developing and developed 

economies. It is only in the recent years that the government has been promoting the use of public land 

and rail transportation services. However, the gap in awareness and adoption continues to exist, as sale 
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and usage of vehicle has been increasing rapidly across Malaysia. The Ministry of Energy, Green 

Technology and Water (MEGTW) has been coordinating many initiatives and programmes to increase 

public awareness such as, energy month, energy audits, seminar and conferences on RE and EE. In 

certain sectors such as ICT, the awareness and adoption of e-Services in Malaysia is picking up. Data 

centre providers have also taken into consideration the need to reduce their CO₂ emission. Hence, they 

are starting to adopt energy savings practices, 3Rs (reduce, recycle, reuse), cooling technologies, 

virtualization and so on.   

The private sector in Malaysia is also not significantly involved in driving awareness and adoption. This 

stands in contrast with economies such as California where a survey result indicated that 25% of working 

Californians said their employer provides incentives to employees to take public transit, work from home, 

or purchase hybrid, electric, or alternative fuel vehicles. According to the same survey, 35% of working 

Californians say their employer has provided information about ways to conserve energy and reduce 

greenhouse gas emissions at the workplace. There is also not enough drive in Malaysia to encourage 

development of a green culture at a very young age. For example, in Korea, the Kids ISO 14000 

Programme has been designed to stimulate environmental awareness among children   and to take 

practical steps to preserve the environment. In China, a national questionnaire has been administered to 

drive the awareness of climate change. 

INNOVATION 

Linkages between RD&C institutions and industry is weak; and strengthening these linkages is a 

pivotal task to ensure success in commercialization 

Efforts to boost RD&C activities are still at the early stages in Malaysia. While MOSTI is leading the way 

with the introduction of National Innovation Model, there are still major shortfalls in this area, including 

insufficient talent to support RD&C and innovation activities. There are currently no strong linkages 

between RD&C output and commercialization with mismatch of industry expectations and RD&C output 

and the involvement of the private sector in RD&C activities is still low.  

Some sectors such as Energy have witnessed considerable RD&C investments. Alternative energy 

sources such as nuclear for instance, despite still being under consideration by the Government, have 

been active in terms of activities in RD&C especially carried out by Malaysian Nuclear Agency (MNA) on 

the development of nuclear technologies.  ICT companies are investing in RD&C to provide energy 

efficient, power saving products to the customers with e-Services providers spending about 2-5% of their 

annual revenue on RD&C so as to introduce new services to remain competitive. In the unified 

communications sector, the local players invest about 4-10% of their revenue in RD&C. At the same time, 

the RD&C in green data centre is in nascent stage with IBM taking the lead to collaborate with local 

universities to develop courses on designing and managing green data centres. In the transportation 

sector, there is high dependency on imported products, part and technologies as compared to utilizing 

local products, parts and technologies, an outcome of limited RD&C activities in the area. There are also 

limited instances of partnerships between RD&C and academic institutes and teams with private and 

public transportation companies. 

In contrast, for economies such as South Korea, the public funding towards green technology RD&C is in 

excess of $2.91 million. Private involvement in RD&C is also disproportionately large compared to that in 

Malaysia with players such as Samsung Electronics planning to spend 5.4 trillion won (US$4.5 million) 

until 2013 to develop environment-friendly products and reduce greenhouse gases from factories. 
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Hyundai Kia also plans to invest 4.1 trillion won (US$3.6 million) on the development of environmentally 

friendly products. 

MARKET STRUCTURE 

While green businesses are mushrooming across the value chain, the companies are SME’s with 

limited resources. Initiative is required to strengthen the SME segment 

The key gap for green technology in Malaysia with respect to market structure is limited sophistication of 

market players. This environment is due to the relatively nascent nature of the concept and the lack of 

significant demand. In many key sectors, a few MNCs and large local players dominate, with the 

remainder of the market comprising fragmented, small scale, and newly established local players.  

In the unified communications sector, the majority of products are produced by MNCs with relatively small 

operations in Malaysia and sold by local partners. The e-Services sector consists of a significant number 

of mid-sized players such as Lelong.com who have no international presence. As for data centres, there 

is currently only one green data centre in Malaysia (Basis Bay). Teliti will also launch a new green data 

centre towards end of 2011 with other existing DC players adopting certain green practices. 

4.3.4 Green Growth Strategies for ICT Sector 

a. Development Model 

ICT sector is to adopt the following models: 

Figure 4.3-11 Proposed Models for ICT Sector (Frost & Sullivan, 2010) 

 

Based on the existing scenario in the ICT sector, Malaysia needs to focus on adoption edge before taking 

up production edge.  
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Adoption Edge 

Green ICT is a new buzz word with the enterprises adopting green practices as part of their corporate 

social responsibility. The Government in order to set an example has come up with green ICT initiative. 

Malaysian green ICT sector is currently in a nascent stage and it is considered to be an emerging solution 

with its uniqueness of cutting across various sectors. 

Malaysia’s presence in e-Services dates back to the mid-nineties. In line with the importance of e-

Commerce, the Malaysian Government had allocated RM12.9 million for the Ninth Malaysia Plan (2006 – 

2010). In order to increase the adoption of e-Services, MSC Malaysia flagship application e-Government 

initiatives like ePerolehan, e-Services, e-Labour exchange were established.  

The private sector is also catching on and leveraging on the e-Commerce trend with many cinema 

companies such as Golden Screen Cinemas, book retailers such as MPH, online recruitment services 

such as Jobstreet, auction sites such as Lelong, participating successfully in e-Commerce. The growing 

tech savvy young population, push from various agencies like MDeC along with SME Corp, the adoption 

of e-Services users are bound to increase. 

The importance of green ICT technologies, services and practices are being recognized and the industry 

is gaining momentum to adopt them. Recycling of mobile phones which are offered at various outlets of 

Maxis, Digi, Nokia, and etc is one of the best green efforts and solution to continuously have a positive 

impact on the environment. In March 2009, HP Malaysia launched a programme called ‘Live Green with 

HP Recycling Promo’ to recall their own old batteries for recycling purposes. Hence, it is necessary to 

encourage the existing and potential users through regulation and enforcement.  

From a socio-economic context, these applications and services could have significant impact. Based on 

global study, the potential reduction in CO₂ emission using because of dematerializing of work in public 

and private sectors has the potential to reduce 500 MtCO₂e in 2020 which is equal to what was the total 

ICT carbon footprint in 2002
3
.  

Teleworking and telecommuting makes the workforce more efficient, cuts costs and even helps protect 

the environment. According to the WWF (World Wide Fund for Nature), 100 MtCO₂ emissions are 

reduced if 5% car commuters become telecommuters and 15% airplane business trips are substituted by 

virtual meetings
4
.  

The level of adoption of green ICT should be focused on major cities starting the IT corridor at Cyberjaya 

and Putrajaya, following Kuala Lumpur and other tier one cities before moving on to other places. 

Production Edge 

In the long term, the goal for the ICT sector is to be producer of green ICT technologies. Currently, the 

market for unified communications is served with MNC products; local green data centres are limited to 

                                                           
3
 ESCAP Technical Paper (IDD/TP-09-10, 2009) 
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one already operational and one government green data centre is expected to begin in October 2010 and 

the focus of the existing players has been on adopting green ICT practices. 

As the adoption level increases, the demand for green ICT is expected to spur the need for production. 

The need is for production edge is high in e-Services and data centre as both requires local knowledge 

and presence. 

Malaysia has already positioned itself as the preferred location in ICT outsourcing space. Competitive 

pricing, competent delivery and credible alternative to other countries are some of the reasons to opt for 

Malaysia. Malaysia can leverage on this and expand its expertise on green ICT and cater to these 

countries in the long run. The level of production is mostly dependent on availability of financial 

incentives, recognition and developing standards and eco-labelling. Financial incentives in form of tax 

incentives and providing simpler loan at lesser interest rates should be in place by 2012 so as to 

encourage businesses.  

With standards and labelling, the users’ confidence on the technology is bound to increase thereby 

creating a shift to local products and services as currently the users are sceptical to adopt green products 

as the benefits from these technologies are unknown. 

b. Key Focus Area 

Figure 4.3-12 Green Growth Strategies for ICT Sector (Frost & Sullivan, 2010) 

 

 

 



 

149 
 

The green growth strategy for the ICT sector in Malaysia is divided into two key areas: 

Key Focus Area (KFA) 

Key focus areas highlighted in this report refer to key aspects of the sector which are considered target 

areas where green technology and practices can be implemented.  

A set of strategies have been tied to each KFA to explain the steps to be taken in each area, what the 

objectives are and the implementation timeline and resources needed to pursue the strategy. 

KFA is divided into the following according to the goalposts highlighted: 

 e-Services; 

 Green Data Centres; 

 Unified Communications; and 

 Green ICT Practices. 

Key Focus Enablers (KFE) 

Key focus enablers refers to the supporting structure to ensure all the relevant strategies under KFA 

achieve the maximum result. KFE is divided into the following areas: 

 Human capital; 

 Infrastructure; 

 Financial incentives; 

 Regulatory framework; and 

 Marketing and branding support. 

 

E-Services 

 

Under the e-Services key focus area, the first two strategies are targeted to increase the adoption and 

usage of e-Services among government, businesses and consumers while the last strategy is to 

recognise e-Documents as legal document to encourage increased adoption. 

Strategy 1 – Increase adoption among businesses and consumers 

This strategy was formulated to spur greater adoption of e-Services in Malaysia.  

Businesses, mainly the SME’s and consumers were identified as the first group to adopt such a 

requirement because it is easier to implement the strategy under a controlled environment. 

To put this strategy to action, two steps needs to be taken: 

 Firstly the existing broadband infrastructure has to be strengthened and also the cost to be made 

affordable; and 

 Secondly, create awareness programmes by conducting workshops and training targeting the SME’s. 
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Figure 4.3-11 e-Services - KFA 1.1 (Frost & Sullivan, 2010) 

 

Strategy 2 – Ensuring the existing e-Government programmes are strengthened and increase the 

participation of government agencies 

This strategy was formulated to ensure that the various e-Government initiatives which are in place are to 

be monitored and strengthened with good governance mechanism: 

 To put this strategy to action, the key steps required are implementing a Green Procurement Policy 

by mandating use of e-Government Procurement; and 

 Secondly, create the environment by strengthening the broadband infrastructure and offering training 

and workshop programmes on e-Services among the government agencies. 

Figure 4.3-12 e-Services - KFA 1.2 (Frost & Sullivan, 2010) 

G
a

p
 A

d
d

re
ss

e
d

• Increase awareness and adoption of 
online platform

• Address the infrastructure issue of 
quality broadband availability

• To develop Singapore as an e-
commerce hub, well-established e-
commerce companies are eligible for 
a reduced tax rate of 10% for a period 
of five years on the income derived 
from e-commerce

• Affordable broadband network and roll out to 
consumers and businesses

• Conduct training programmes on virtualization, 
cloud computing

• Green Certification for professionals
• Enhancing awareness among businesses and 

consumers

• To enable SMEs to adopt 
eServices to improve the 
business processes and 
information, increase reach to 
wider spectrum of potential 
customers and increase 
efficiency and turnaround time

KFA 1.1

Enabling 
SMEs/ 

consumers 
with eServices

Key Focus Enablers

Key Success Factor(s)
Enforcement

Financing mechanism
Embracing Change 



 

151 
 

 

 

Strategy 3 – Ensuring that e-Document is considered as a legal document.  

This strategy is aimed to increase the adoption of e-Services mainly among the financial services users 

like insurance policy: 

 The key step in recognising e-Document as a legal document is to review the existing regulation to 

make e-Document legal. 

Figure 4.3-13 e-Services - KFA 1.3 (Frost & Sullivan, 2010) 
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GREEN DATA CENTRE 

 

Under the green data centre key focus area the strategies aim to maximize data centre service delivery 

while minimizing environmental impact. 

Strategy 1 - Consolidate the existing multiple data centre among government agencies 

This strategy was formulated to spur greater adoption of Green Technology among the government data 

centres.  

Government data centre were identified as the first group to adopt such a requirement because it is 

easier to implement the strategy under a controlled environment. If successful, the strategy can be 

extended to private buildings as well. 

To put the strategy into action, the key steps required are: 

 Firstly, providing training programmes to ensure that the manpower skill gap is addressed; and 

 Secondly, coming up with a regulation to mandate the consolidation of the networks into a single 

network and also using green data centre elements in the existing data centres and the new data 

centres. 
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Figure 4.3-14 Green Datacentre - KFA 2.1 (Frost & Sullivan, 2010) 

 

Strategy 2 – Ensure the infrastructure standards for green data centre is made available  

This strategy was formulated to ensure that the data centres are designed to ensure maximum efficiency 

with standards to benchmark. The standards will ensure increased adoption of green data centre 

elements and it will be easier to monitor the efficiency of data centres. 

The key actions required to put this strategy to action are: 

 Developing standards specific to green data centres; can consider customising standards developed 

by other nations like Singapore; and 

 To increase the adoption, financial incentives is required to reduce the financial burden for the 

companies and encourage human capital development. 

Figure 4.3-15 Green Datacentre - KFA 2.2 (Frost & Sullivan, 2010) 
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UNIFIED COMMUNICATION 

 

Under the unified communication key focus area, the strategies are aimed to reduce travel and improve 

productivity by streamlining business communications. 

Strategy 1 – Support the adoption teleworking and telecommuting through policies and guidelines 

This strategy was formulated to cut down the travel by employees to reduce energy emission and also to 

increase the productivity. Government identified as the early adopter by to take up this service.  

The key action required to put this strategy to action is to develop a policy and a blueprint to ensure that 

organizations encourage their employees to work from home or cut down travel. The other requirement is 

to develop the human capital to adopt this change. 

Figure 4.3-18 Unified Communication - KFA 3.1 (Frost & Sullivan, 2010)
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Figure 4.3-19 Unified Communication - KFA 3.2 (Frost & Sullivan, 2010) 

 

GREEN ICT PRACTICES 

 

Green ICT practices key focus area strategies aims at reducing energy consumption by using ICT 

effectively. 

Strategy 1 – Encourage adoption of green practices across all organizations 

This strategy was formulated to ensure that the government agencies and organizations take up the 

responsibility of reducing energy and water emission of their existing infrastructure. To key actions 

required to put this strategy to action are: 

Improving the broadband infrastructure and making it cost effective and secondly, by offering financial 

incentives for companies to take up 3Rs. 

Figure 4.3-20 Green ICT Practices - KFA 4.1 (Frost & Sullivan, 2010) 
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Strategy 2 - Encourage more participation by local companies to offer services related to green 

ICT 

This strategy was formulated to ensure that there is a record of green services professionals and their 

Green Projects. 

To put this strategy to action, there are two steps that need to be taken:  

 Firstly, encourage local companies to develop human capital required to do this; and 

 Secondly offer tax incentives for the companies. 

 

Figure 4.3-21 Green ICT Practices - KFA 4.2 (Frost & Sullivan, 2010) 

 

Targeted Outcomes for ICT Sectors 

Figure 4.3-22 Target KPI for ICT Sector (Frost & Sullivan, 2010) 
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At the national level, some of the government agencies have already taken initiatives and measures to 

emphasize the benefits of green ICT with targets being mentioned in the ETP for unified communication 

and e-Services adoption and MAMPU’s Malaysia’ government’s green ICT initiative : towards sustainable 

environment. 

At the current adoption level of 10 to 11% among SME’s and 28% of consumers, the e-Services 

contributed to RM 2,769 million to the GDP. As the awareness and adoption of e-Services increases, it is 

expected that more brick and mortar companies will start to provide their products and services online. 

This has the potential to increase number of green jobs. This will also increase the need for investments 

and RD&C for the companies to offer e-Services. 

In 2010, the green data centre in Malaysia was contributed to RM 14 million. With the initiatives proposed 

to increase awareness and adoption of green data centres, it is expected that more data centre service 

providers will take up green way to do their business and increase the contribution by RM 321 million by 

2025. 

Number of jobs 

 

The total green jobs are estimated to grow from 19,686 in 2010 to 36,918 by 2025. The green jobs growth 

rate was computed using a ratio of revenues to employees and projected to grow in tandem with the 

market size growth except for green data centres where the jobs were calculated based on raised floor 

space (RFS). In 2010, the number of jobs in e-Services was estimated to be 16,629 mainly from creators 

and users, 42 in green data centre and 3,015 jobs involved in unified communications services and 

products selling. 

 

The re-skilling, training programmes and academic programmes involving green ICT skills will close the 

gap of limited qualified staffs. 

 

Contribution to GDP 

 

The total contribution to GDP is expected to grow from RM 3,277 million in 2010 to RM 50,710 million by 

2025. The growth in GDP contribution calculated is expected to at CAGR of 21% between 2010 and 

2015, and continues to grow at the same rate between 2015 and 2020 by when we expect higher 

adoption of green ICT. As green ICT matures the contribution is expected to slow down a bit to 18% 

between 2020 and 2025. 

 

RD&C 

 

The RD&C investments in green ICT has been relatively moderate in Malaysia with an annual spending 

of RM 33 million mainly driven by e-Services companies.  However, as e-Services becomes more mature 

the companies are expected to reduce their spending on RD&C as they will be focusing more on branding 

their services, while the companies on the green data centre providers are expected to increase their 

RD&C spending as a percentage to revenue from 2% in 2010 to 5% to focus more on energy efficiency 

solutions. The RD&C spending is expected to increase at a CAGR of 15% between 2010 and 2025 to 

around RM 254 million by 2025.  
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5.1. Competency and Capability Assessment of Malaysian RD&C 

5.1.1. Overview of Malaysian RD&C and Innovation Culture 

Currently, Malaysia is ranked as the 21
st
 most competitive nation out of the 142 nations surveyed under 

the 2011 – 2012 WEF (World Economic Forum) Global Competitiveness Report. In its effort to achieve 

Vision 2020 and transform Malaysia into a knowledge based and innovation driven economy it is 

imperative that Malaysia improves its competitiveness in innovation among world economies. This report 

ranked all economies on 12 pillars, and is detailed in the table below: 

Table 5.1-1 Global Competitiveness Index (GCI) Scores and Rank – Malaysia 

GCI Pillars – Malaysia Score Rank 

GCI – Overall (Out of 142 countries) 5.1 21 

Institutions 4.9 30 

Infrastructure 5.2 26 

Macroeconomic environment  5.5 29 

Health and primary education 6.1 33 

Higher education and training 4.8 38 

Goods market efficiency 5.1 15 

Labor market efficiency 4.9 20 

Financial market development  5.5 3 

Technological readiness 4.3 44 

Market size  4.8 29 

Business sophistication  5.0 20 

Innovation 4.3 24 

Source: WEF Global Competitiveness Report 2011-12 

 

Under the GCI - Innovation criterion, there are 7 sub-parameters. Table 2 depicts the performance of 

Malaysia on these sub-parameters.  

Table 5.1-2 Sub-Parameters of Innovation – Malaysia 

Innovation Parameters Score Rank 

Capacity for innovation 4.3 19 

Quality of scientific research institutions  4.9 24 

Company spending on RD&C 4.7 13 

University-industry collaboration in RD&C 4.9 21 

Government procurement of advanced tech products 4.9 4 

Availability of scientists and engineers  4.9 22 

Utility patents granted/million population* 7.2 32 

Source: WEF Global Competitiveness Report 2011-12 

*Utility patents granted/million population score represents number of utility patents granted per million population  in the 

year 2010. For all the other sub-parameters score represents rating on a scale of 1 to 7. 
 

Though Malaysia ranks among top 5 nations in terms of government procurement of advanced 

technological products, there is a scope for improvement in all other sub-parameters. 
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Capacity for Innovation 

Table 5.1-3 Competitiveness of Malaysia from 2008 to 2011 – Capacity for Innovation 

Year Malaysia Finland India Korea Sweden Taiwan USA 

2008 21 5 35 9 4 16 6 

2009 25 5 35 15 4 13 6 

2010 25 5 33 18 3 14 6 

2011 19 5 35 20 4 15 7 

Source: WEF Global Competitiveness Report 2011-12 

 

Malaysia has improved in its capacity for innovation over the past few years, evident from a jump of 6 

spots from 25
th
 place in 2009 and 2010 to 19

th
 place in 2011. This is largely due to various government 

initiatives and support programmes. In 2012, 42 new innovations, developed under the Innovation 

Business Opportunities program, were ready for commercial bids by companies. 

 

Quality of Scientific Research Institutions 

Table 5.1-4 Competitiveness of Malaysia from 2008 to 2011 – Quality of Scientific Research 

Institutions 

Year Malaysia Finland India Korea Sweden Taiwan USA 

2008 20 9 27 14 11 21 1 

2009 28 13 25 22 6 18 2 

2010 32 13 30 25 5 17 4 

2011 24 18 34 25 4 19 7 

Source: WEF Global Competitiveness Report 2011-12 

 

Quality of scientific research institutes in a country is commonly assessed by the number of research 

papers contributed by the respective country. From the table above, there is still a long way to go in 

improving the quality grade of scientific research institutes in Malaysia, in order to compete with 

renowned countries.  

 

Company Spending on RD&C 

Table 5.1-5 Competitiveness of Malaysia from 2008 to 2011 – Company Spending on RD&C 

Year Malaysia Finland India Korea Sweden Taiwan USA 

2008 18 9 29 7 4 16 3 

2009 19 7 36 10 3 9 5 

2010 16 5 37 12 1 9 6 

2011 13 4 33 11 2 9 6 

 

Source: WEF Global Competitiveness Report 2011-12 

 

Malaysia has improved its RD&C spending over the past few years, which is evident from the jump in its 

ranking from the 18
th
 spot in 2008 to the 13

th
 spot in 2011. However, it is still far behind the target 2.5% of 

GDP spend on RD&C - internationally recommended for sustainable technological innovation for the 

future. 
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University-Industry Collaboration in RD&C 

Table 5.1-6 Competitiveness of Malaysia from 2008 to 2011 – University-Industry Collaborations in 

RD&C 

Year Malaysia Finland India Korea Sweden Taiwan USA 

2008 20 4 45 12 3 10 1 

2009 22 3 46 24 5 12 1 

2010 22 3 58 23 5 12 1 

2011 21 4 50 25 5 12 3 

Source: WEF Global Competitiveness Report 2011-12 

 

Despite numerous government efforts, university-industry collaborations in RD&C, till date, have not been 

as strong as those of similarly developed economies. As a result, there is a significant mismatch between 

the industry/market needs and RD&C output from universities.  

 

Government Procurement of Advanced Technological Products 

Table 5.1-7 Competitiveness of Malaysia from 2008 to 2011 – Government Procurement of 

Advanced Technological Products 

Year Malaysia Finland India Korea Sweden Taiwan USA 

2008 6 7 88 2 8 12 4 

2009 9 6 68 15 14 7 4 

2010 8 6 76 39 13 7 5 

2011 4 8 78 31 10 11 9 

Source: WEF Global Competitiveness Report 2011-12 

 

Malaysia is placed at 4
th
 spot in government procurement of advanced technological products. Only 

Qatar, Singapore and Saudi Arabia are ranked above Malaysia on this innovation parameter. Malaysian 

government has been in the forefront of acquiring advanced technology for both internal use and for 

provision of services to citizens and businesses. On the flip-side though, this may crowd out local 

companies who may not be offering the most advanced technological products. 

 

Availability of Scientists and Engineers 

Table 5.1-8 Competitiveness of Malaysia from 2008 to 2011 – Availability of Scientists and 

Engineers 

Year Malaysia Finland India Korea Sweden Taiwan USA 

2008 24 1 3 19 4 8 6 

2009 33 1 4 25 3 7 5 

2010 33 1 15 23 3 8 4 

2011 22 1 21 23 3 5 4 

Source: WEF Global Competitiveness Report 2011-12 

 

The presence of scientists and engineers is a pre-requisite for any economy to innovate in technology 

and transform the country into a knowledge economy. The 22
nd

 spot of Malaysia on this parameter is 
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significantly lower than the positions of innovative nations such as Finland, Sweden, USA and Taiwan. As 

such, corrective action needs to be taken by the country to develop its base of scientists and engineers. 

 

Utility Patents Granted/Million Population 

Table 5.1-9 Competitiveness of Malaysia from 2008 to 2011 – Utility Patents Granted/Million 

Population 

Year Malaysia Finland India Korea Sweden Taiwan USA 

2008 29 4 57 7 8 1 2 

2009 29 6 58 5 8 1 3 

2010 29 6 59 5 8 1 3 

2011 32 6 59 5 8 1 3 

Source: WEF Global Competitiveness Report 2011-12 

 

Malaysia was ranked at 32
nd

 spot in 2011 for this sub-parameter. Malaysia has the lowest rank on this 

sub-parameter, compared to the other sub-parameters. The need to create IP, essentially through patent 

activity, cannot be over-emphasized. If Malaysia aspires to be at the fore-front of knowledge economies, it 

is critical that the patent creation activity is enhanced manifold. Interestingly, Taiwan which is the most 

competitive nation on this parameter, has 355.7 patents per million of population, nearly 50 times more 

than the number of patents granted to Malaysia per million of population. 

 

Conclusion 

While Malaysia ranks well on government procurement of advanced technological products and company 

spending on RD&C, other parameters such as utility patents granted per million population, quality of 

scientific research institutes, university-industry collaboration on RD&C and availability of scientists and 

engineers needs vast improvement.  

 

Another concern plaguing Malaysia’s innovation ecosystem is the low commercialization rate of RD&C 

output in the country. Only 0.5% to 0.8% of the RD&C output of Malaysian universities gets 

commercialized, whereas in developed countries the ratio is 5% to 10%.  

 

Various government initiatives have received positive response and have been successful in cultivating 

innovation culture in the nation. However, Malaysia requires more of these initiatives and government 

policies to challenge the competitiveness of developed nations in the sphere of innovation. 
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5.1.2 Framework for RD&C Analysis and its Parameters 

Figure 5.1-1 Framework for RD&C Analysis 

 

Key parameters which could underpin current capabilities and future potential of each university, with 

respect to performing RD&C activities, are depicted in Figure 5.1-1. Each of the parameters mentioned is 

analyzed and detailed below.  

 

Focus Areas 

 

This factor represents the FAs that the university is currently pursuing and evaluates its alignment with 

current mega trends and market demands. Additionally, other focus areas that have been identified by the 

university as highly impactful, and being considered for exploration in the near future, are also taken into 

account.  

 

Ideally, IHLs need to evolve a method that ensures that selected FAs are aligned to their strengths 

and the country’s strategic agenda as well. This will ensure that research outcomes have a 

positive impact not only to the university, but to the nation as well, and that they appropriately 

leverage the entire innovation ecosystem.  

 

Human Capital & Tech Skills 

 

Human capital or manpower (encompassing senior researchers, junior researchers and post-graduate 

students performing research activities) has been taken into consideration. The number of researchers, 

the level of experience and the expertise of each researcher reflects the overall tech skills owned by the 

respective universities for RD&C purposes.  

 

Towards attaining a greater level of a RD&C relevant human capital and skill sets, each university should 

aggressively motivate their researchers to pursue their education up to the PhD level.  
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RD&C Structure 

 

Another crucial element identified is the RD&C structure adopted for research operations. Typically, 

universities have numerous research alliances or center of excellence (CoEs) to coordinate their 

researchers and streamline their research activities. This is definitely a step in the right direction. 

 

In addition to the pursuit of excellence in narrow domains, most recent research projects require 

expertise from multiple faculties/ domains. Creating mechanisms that bring together these subject 

matter experts, into one research alliance, could further enhance the quality and impact of the 

research being conducted.   

 

Research Publications  

 

Another critical aspect is to analyze the number of research outputs. Currently there is an immense shift 

in focus, to produce good quality research publications, rather than just on the number of publications 

alone. Universities are currently targeting the publishing of their research papers in tier-one platforms and 

receiving as many citations from research activities as possible. 

 

Apart from improving the quality of research publications, universities should also emphasize 

commercialization of research outcomes by encouraging applied or prototype-level research. In 

this manner, they could produce tangible/positive research outputs which could lead to functional 

applications or products and act as viable revenue streams as well.  

 

Collaboration Opportunities 

 

Another parameter, that is also critical, is the frequency with which the university doing research 

collaborates with other (local and international) research institutions or industry participants. This could, in 

a way, demonstrate the quality of researchers and research capabilities owned by the university and also 

its openness to network and leverage developments elsewhere. 

 

To further hone their RD&C capacities, universities should prioritize research collaborations with 

other public and private entities. Not only could it escalate the quality of research, but also open 

novel avenues for collaborations for future developments (for example, developing prototypes, 

presenting at conferences, opportunities for consulting engagements and commercialization 

activities). 

 

Funding Model 

 

Funding sources, in order to propel research activities, are also examined. Most of the research activities 

at universities are being funded by external research grants from the Ministry of Higher Education 

(MOHE), Ministry of Science, Technology and Innovation (MOSTI), Ministry of Finance (MoF) or from 

internal funding. 

 

That apart, a small quantity of research work is funded by collaborators from the industry. This is 

essentially the case for research projects that have a higher maturity level and a greater commercial 

value. More often than not, the industry partners do not have the exact expertise to execute the research 

and require further assistance from the university-linked researchers.  
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In an effort to drive the quality of RD&C activities, universities should explore opportunities for 

funding research through private means. By reducing the reliance on public RD&C grants, it could 

synchronously push for a greater quality of RD&C. 

 

IP Management 

 

The number of IPs granted (and applied for) in the past few years, could evidently demonstrate the 

uniqueness and strength of the research work performed by a university. Consequently, it could underline 

the capability of the university to transform novel ideas into a functional product or application that 

warrants the filing of a patent. Further to this, the development and promotion of IPs, for potential 

commercialization, has also been examined.  

 

Commercialization Model  

 

Another interesting part of this analysis is the commercialization model adopted by the university. 

Generally, universities are more focused towards publishing research papers or sharing their knowledge 

at conferences, but not in promoting their ideas to the marketplace.  

 

To attain this objective, universities need to emphasize a highly structured model for transforming 

research work into commercially viable products and subsequently ensuring commercialization. 

With proper implementation and governance, this model could indeed improve the 

commercialization rate of research at universities. 

5.1.3 Review of National RD&C Institutions 

This sub-section provides a brief summary of the structure of research at IPTA, IPTS and RIs. 

  

Research performed in Malaysia is generally provided by research capable institutions split between the 

IPTA, IPTS and RIs. All 3 categories have access to research funds from the government (MOHE or 

MOSTI) and also on internal funding for research. Within the purview of these 2 ministries, various funds, 

with differing initiatives, have been setup. These will be explored in detail in later chapters. 

 

Of the 3 categories mentioned above, the IPTA and IPTS are focused more on educational aspirations 

whereas the RIs are focused more on industry needs. Due to this distinct focus, research areas of the 

IPTA and IPTS are more inclined towards fundamental issues as compared to the more application 

oriented nature of research at the RIs. This makes sense, since RIs aspire to excel not just in IP creation, 

but also in commercializing research outcomes, and the easiest forms of research to be commercialized 

are applied research topics. Further to this, some RIs are setup in order to support the activities of the 

industries related to areas in which they excel. An example would be MARDI where their RD&C initiatives 

are geared towards the agriculture sector.  

 

In recent years, there has been a paradigm shift, with the focus on producing more research papers 

gradually shifting towards producing quality research that can be patented and commercialized. 

Previously the Key Performance Indicators (KPIs) were merely about the number of research papers 

published. Many researchers took advantage of the system by publishing their papers in journals of lesser 

reputation. In an effort to improve on the quality of the research being conducted, MOHE began 

instructing the premier universities in Malaysia to focus on conducting quality research. As a result of this, 

most IPTAs began insisting on a minimum standard for research paper publications and only papers 
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published in quality journals are counted towards their KPI fulfillment. These are extremely positive signs 

and augur well for the future of RD&C institutions in the country. 

5.1.4 Review and Assessment of Scientific RD&C Manpower and Talent 

Available research workforce and the emerging trends amongst graduates in Malaysia are 

elaborated on in this sub-chapter. 

 

Malaysia had only 22.7 researchers per 10,000 of the workforce in the year 2008, whereas developed 

countries such as Japan, Korea and Singapore had more than 100 researchers per 10,000 workforce in 

the same year.  

 

Additionally, Malaysia has only 25-28% of the national workforce which is regarded as skilled workers. 

This is considerably lower than Singapore, Korea and Taiwan which have over 40% skilled workers.  

 

That apart, there has been consistent criticism from the industry that the graduates produced today by the 

Malaysian education system are neither job ready nor well equipped to perform cutting edge RD&C 

activities. In addition, the highly competitive salary packages offered from industry participants weans 

graduates away from pursuing RD&C activities in public labs.  

 

Malaysia has 367 researchers and engineers per million of its population (as per UNESCO figures in 

2008). This is significantly lower than the supply in both large as well as small countries where the 

number is closer to 4000 researchers per million. Some factors that are possibly at the root of this 

concern are elaborated below:   

  

 Traditionally Malaysia has been a society where the continuation with a graduate level certification is 

an uncommon step upon completion of a Bachelor’s degree. In contrast, advanced countries such as 

Taiwan or Korea have a research setup that is routinely conducted or supported by graduate students 

as part of their thesis program. This steady flow of talent helps fuel the RD&C initiatives in these 

countries, helping them pursue RD&C in advanced technology areas on a very consistent basis; and 

 

 Another daunting concern is the steady decline of students enrolling in Science and Technology 

based courses at the Bachelor’s degree level in local universities. Based on a survey undertaken by 

Frost & Sullivan, only 10.5% of degree students are enrolled in ICT based courses. This is quite low 

as compared to other countries. To make matters worse, graduate enrollments have been steadily 

declining, on a yearly basis, from 2005 onwards. Due to this decline in enrollment and graduation of 

students in ICT-linked graduate courses, overall supply of manpower available for ICT research has 

been severely impacted. This may in turn adversely impact the local ICT industry as a whole. 
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Figure 5.1-2 Total Supply of ICT Graduates 

 

Another concern that is often expressed by industry is that there is a quality gap between the graduate 

output and the industry expectations (refer Figure 5.1-3).  

Figure 5.1-3 Employer Satisfaction Gap by ICT Skill Set Area 

 

 

Related to the concern of mismatch between quality of graduates and industry expectation, is the issue  

of relatively longer time taken to effect an ICT course curriculum review (for a significant proportion of 

institutions it occurs once in more than 2 years, with some even taking as long as five years). Such a long 

duration would be considered unacceptably long for courses in ICT, given the very dynamic nature of the 

industry and the need for ICT practitioners to constantly upgrade their skill sets. Of the institutes that do 

Source: Department of Statistics, Ministry of Higher Education 

Source: Frost & Sullivan study for MDeC, 2009 
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have a regular review cycle of six months, most were private institutes such as private universities, 

colleges and university colleges (refer Figure 5.1-4).  

Figure 5.1-4 Frequency of Curriculum Review 

 

 

5.1.5 Review and Assessment of Current RD&C Policies and Practices in 

Malaysia 

Within this section, Malaysia’s actual RD&C capacity and potential has been assessed. Key 

factors that have been highlighted are the level of RD&C activity, tax incentives, science and 

technology parks, and foreign technology transfer policies.  

 

Malaysia has always been one of the countries on the forefront of technology within Asia. As we strive to 

be a developed nation by 2020, the government has a major role to continue growing and building 

Malaysian technological prowess by introducing policies and guidelines suitable for the country’s progress 

in this regard. These policies have already played an important part in building up the Malaysian economy 

over the past few decades.  

 

Yet, it is fair to say that level of RD&C activity in Malaysia is relatively low compared to other countries. 

Our Gross Expenditure on RD&C (GERD) as a percentage of GDP was 0.72% in the year 2008. The 

range of GERD for most developed countries is between 2%~4%. This shows that Malaysian investment 

on RD&C is not significant as compared to most developed countries. GERD is definitely a crucial metric 

to visit, as the amount of investment in RD&C will definitely have an implication on the number of patents 

produced and technologies commercialized (notwithstanding the variety of other follow-up and enabling 

activities that are required to ensure such outcomes).  

 

Besides funding support, another enabling setup for RD&C activity in a country is the availability of 

Science and Technology Parks where research, industry and academia can work together on mutually 

beneficial agendas. Some parks have tenants that are businesses or organizations that are focused on 

product advancement and innovation. These tenants would be doing more RD&C. An example of this 

kind of park is the Multimedia Super Corridor (MSC) in Cyberjaya. The strength of the MSC is in the 

provision of high quality infrastructure. However, it was found that their technology, the presence of 

Venture Capitalists (VCs) and collaborations with universities are weak. There are also other technology 

parks that focus on electronic manufacturing, such as Kulim High Tech Park (KHTP). 

Source: Frost & Sullivan study for MDeC, 2009 interviewing 53 IHLS 
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Another factor to spur RD&C, and to foster innovation in a country, is the role of tax incentives. It is a fact 

that Malaysia already has various RD&C incentives in place to help promote innovation and industrial 

technology development, such as incentives for carrying out RD&C and incentives for commercialization 

and many more. Yet, the numbers of applications that are approved to enable such incentives are not 

encouraging, resulting in a low take-up and impact of these incentives. 

 

In addition to the factors mentioned above, foreign technology transfer is important for technological 

progress in Malaysia. Previously, Japan and United States were key Foreign Direct Investment (FDI) 

sources in Malaysia. However, these FDI sources now invest in other neighboring countries such as 

Singapore, as they produce more IP and the tax incentives offered there have had more promising 

returns.  

5.1.6 Review of Funding Model 

5.1.6.1 Funding Sources – Government 

 

The different types of government-driven grants, funds and incentives available for RD&C in 

Malaysia are explored in this particular section.  

 

Currently, there are numerous types of grants, funds and incentives made available by the government to 

fuel the innovation system in Malaysia. These funds could be disbursed by MOHE, MOSTI or even from 

the MoF. 

  

With respect to RD&C grants, universities can attain assistance from MOHE in the form of Fundamental 

Research Grant Scheme (FRGS), Exploratory Research Grant Scheme (ERGS), Long-term Research 

Grant Scheme (LRGS) or Prototype Research Grant Scheme (PRGS). Each RD&C grant is meticulously 

designed to support a specific research work category. Apart from the FRGS, the other research schemes 

were introduced during the 10
th
 Malaysia Plan, to further inculcate an innovation culture among 

researchers and innovators. A brief overview of each of these grants is provided below: 

Table 5.1-10 MOHE Funds 

Funding Agency Fund Name 

 
Fundamental Research Grant Scheme (FRGS) 

  

 
Exploratory Research Grant Scheme (ERGS) 

MOHE 
 

 
Long-term Research Grant Scheme (LRGS) 

  

 
Prototype Research Grant Scheme (PRGS) 

 

Fundamental Research Grant Scheme (FRGS) 

 

The FRGS scheme is focused on research activities that are still in the nascent stage, wherein 

fundamental theories and concept are generated. As a result, this scheme is specifically designated to 

support the initial stage of research which could prove to be pivotal to further spur innovation at multiple 

levels. FRGS grants are disbursed as per discipline-based research and have a maximum duration of 3 

years. The ceiling amount for this grant is RM 250,000.  
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Exploratory Research Grant Scheme (ERGS) 

 

Subsequent to the FRGS, MOHE is also offering the ERGS scheme to facilitate researchers and 

innovators to go one step ahead and further expand their ideas beyond the fundamental concept. In 

contrast to FRGS, this research grant can be disbursed to inter-disciplinary research within the same 

institution. As FRGS is focused on generating novel ideas and concepts, this research scheme is 

essentially to impel researchers to bridge the gap between fundamental research and applied research. 

The total sum for this grant is RM300K and it has a timeframe of 2 to 3 years.  

 

Long-term Research Grant Scheme (LRGS) 

 

Over and above the FRGS, the LRGS is offered particularly for research operations that require a time-

span of more than 3 years. In essence, these research activities are also focused on areas that are more 

fundamental in nature and are generally extremely complex in execution. A key criterion in receiving this 

grant is that the research work needs to be inter-disciplinary and with a parallel involvement of 

researchers from multiple research institutions. The ceiling amount for this grant is RM 3 million per 

project.  

 

Prototype Research Grant Scheme (PRGS) 

 

Under this research scheme, funds are allocated to researchers who are developing prototypes, which is 

regarded as a pre-commercialization activity. This grant represents a crucial incentive to push 

researchers and investors to devise research work that has potential commercial value, rather than pure 

research. The duration for this research is one to two years and has a fund ceiling of RM 500,000 per 

project. In addition to the MOHE grants, the other RD&C grants available are mentioned below.  

 

 

Table 5.1-11 MOSTI & Government-Linked Funds 

Funding Agency Fund Name 

MOSTI 

 

  Science Fund 

  Techno Fund 

  Inno Fund 

  eContent Fund 

Multimedia Development Corporation (MDeC) 

  MSC Malaysia RD&C Grant Scheme 

  MAC3 Co-Pro Fund 

  MSC Malaysia Innovation Voucher 

MSC Malaysia ICON 2 

Malaysian Technology Development Corporation  

(MTDC) 

 

  Commercialization of RD&C Fund (CRDF) 

  Business Growth Fund 

  Business Start Up Fund 
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Funding Agency Fund Name 

  Technology Acquisition Fund (TAF) 

  

SME Corp 

  

  

  New Entrepreneur Funds 

  Fund for Small and Medium Industries 

  Business Accelerator Program 

  Enrichment & Enhancement Program 

Ministry of Finance    Cradle Fund  

Malaysian Industrial Development Finance (MIDF) Soft Loan Scheme for SME 

Ministry of Information Communication and 

Culture (SKMM) 
  Creative Industry Fund 

Malaysia External Trade Development Corporation   Services Export Fund 

MATRADE  

 

  Market Development Grant 

  Brand Promotion Grant 

Prime Minister’s Department   Facilitation Fund 

Malaysia Venture Capital (MAVCAP)   MAVCAP Fund 

 

5.1.6.2 Size of Funds Deployed  

 

During the 9th Malaysia Plan (2006 – 2010), the Malaysian government invested a total of RM 3.101 

million in the form of RD&C grants. The table below depicts the different types of funds that were 

allocated. 

Table 5.1-12 9th Malaysia Plan RD&C Grant 

Science Fund  (Applied)  RM800M 

Techno Fund  (Pre-comm)  RM1.36B 

Innovation Fund  (Pre-comm)  RM200M 

FRGS  (Fundamental)  RM285M 

Others  (Private & International)  RM516M 

Total  
 

RM3.101B 

Source: MOHE 

 

Under the 10th Malaysia Plan (2011 – 2015), the Malaysian government has allocated RM 741 million for 

RD&C among universities, for the first two years of this five year plan. As indicated earlier, three new 

research schemes namely ERGS, LRGS and PRGS were introduced during this 10th Malaysia Plan. The 

table below explicitly shows the allocation sum for each of these RD&C grants. 
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Table 5.1-13 10th Malaysia Plan RD&C Grant 

 
Name & Scope of Project 2011 2012 Total (RM) 

1 Fundamental Research 
Grant Scheme (FRGS) 

81,000,000 219,000,000 300,000,000 

2 Exploratory Research Grant 
Scheme (ERGS) 
Long-term Research Grant 
Scheme (LRGS) 
Prototype Research Grant 
Scheme (PRGS) 

81,000,000  219,000,000  300,000,000  

3 Research Incentive  11,000,000  30,000,000  41,000,000  

4 KPT Special Project 27,000,000  73,000,000  100,000,000  

 Total 200,000,000  541,000,000  741,000,000  

Source: MOHE 

 

Based on an analysis of funds available and their design, with regard to the kind of RD&C activities they 

support, it is worthwhile to note that several funds exist with regard to support of activities related to 

technology development and creation, IP protection in local markets, pre-commercialization support and 

etc. However, there is no fund for IP protection in global markets. There exists an unfulfilled need for 

funding to support patenting activity at the University level as well as at public RD&C institutions. The 

same is true of Small and Medium Enterprises and early-stage start-ups. The cost of filing patents has 

significantly increased and international patent filing via PCT is an expense seldom supported by RD&C 

or Techno-Funds.  

 

5.1.6.3 ICT areas funded and its outcome 

 

In this sub-chapter, data from MOHE has been analyzed and tabulated, to assess its effectiveness from 

various perspectives: 
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Figure 5.1-5 MOHE Funds Breakdown by ICT Focus Areas 

 

Table 5.1-14 Commercialized Products from Public Institutions (Year vs. Focus Areas) 

 

Source: MOHE 

Focus Areas 2009 2010 2011 Grand Total 

Advanced Interfaces 1     1 

Big Data & Analytics   3 1 4 

Bio-Sensing 2 2 1 5 

e-Services 15 4 5 24 

Intelligent Machines 1     1 

MEMS     1 1 

Nano Technology 1     1 

Security   1   1 

Smart Grids 4   4 8 

Smart Transportation   2   2 

Ubiquitous Connectivity 5 3 1 9 

Wireless Intelligence 2 1 1 4 

Grand Total 31 16 14 61 
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Table 5.1-15 ICT Commercialized Products from Public Institutions (University vs. Focus Areas) 

 
                 Source: MOHE, 2010  

Table 5.1-16 Potential Commercialized Products from Public Institutions  

(University vs. Focus Areas) 

 
                Source: MOHE, 2010  

 

From the tables above it can be deduced that a promising number of ICT-related research projects have 

been commercialized or identified as potentially commercial products. However, in an effort to compete 

with developed nations, the number of commercialized and potentially commercial products needs to be 

commensurate with the substantial amount of RD&C grants that have been allocated by the government. 

The same is evaluated in the following section: 
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5.1.6.4 Commercialization Rate and Patent Competitiveness for Funded Research 

Figure 5.1-6 Government Funded Research & Outcome 

 
 

As mentioned earlier, the government RD&C funds are primarily disbursed by 2 main ministries, namely 

MOSTI and MOHE. The data for research funded and data for product commercialization through IHLs 

has been obtained and compared. IHLs commercialization data has not been broken down by funding 

mechanism, and is a product of output from the IHLs regardless of where the original funding came from. 

This could mean that a single commercialized product could consist of research projects which may have 

been funded by various types of funds from the fundamental research stage till the prototype level. It 

could even entail internal IHL funding and also external private sector funding. It is therefore very difficult 

to assess the level of effectiveness of each funding in terms of patents and commercialization outcomes. 

Table 5.1-17 Commercialization Rate of Research by Funding Party 
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Despite the challenges of purely segregating the outcomes from one kind of funding (due to the 

challenges mentioned above), the table above shows that the commercialization data, when broken down 

according to source, does provide us with some perspective. The commercialization rate in the table 

above is calculated based on the total number of projects funded vs. commercialized projects resulting 

from it. While the above is a valid data to be considered, an area of concern needs to be highlighted in 

this regard. 

 

The commercialization definition used by each of the funds in the science & technology system is distinct 

and different. While in certain instances an existence of MoU for commercialization is considered 

relevant, in other cases an actual product in the market is considered relevant. Evaluating 

commercialization rates in absence of a coherent understanding of commercialization is an exercise with 

limited value. A related fact is also the differing approval and monitoring system of each funding source. 

The forms for filing funding application, the approval process, monitoring mechanism, constitution of the 

evaluation committee and etc. are all unique for each funding source. 

A standardization of the definition of commercialization (and other funding processes) will not just ease 

the filling of fund application for the researcher community, but also lead to a more streamlined funding 

system with model standards of funding evaluation being applied.  

Notwithstanding the challenges highlighted above, it can be seen that both MOSTI and MOHE have a 

fairly low rate of commercialization. MDeC related grants have the highest commercialization rate of 

79.7%. This could be a result of a more targeted grants scheme, where only projects with true 

commercialization potential are granted approval. Further to this, the recipients are MSC status 

companies which already have commercial roots. Should MDeC’s own internal matrix of calculation be 

used (where commercialization rate is defined as completed projects vs. commercialized projects) this 

commercialization rate is higher at 84.6%.  

An analysis of fund availability (along the value chain of research creation, protection and 

commercialization), indicates that there exists a skew of the current funds towards RD&C (Science Fund, 

MOHE FRGS, LRGS and ERGS) and pre-commercialization activities (Techno Fund, Inno Fund, e- 

content fund and PRGS). The only native commercialization funds include CRADLE fund and the MTDC 

CRDF fund. It is inevitable therefore that the rate of commercialization has not been very encouraging.  

Another point to note, regarding the low level of commercialization rate in the IHLs, is the role of 

incentives and KPIs. In addition to the funding availability mentioned above, the lack of KPI measuring, 

monitoring and incentivizing the commercialized outcomes from the IHL undertaken research is the other 

issue driving down the commercialization rate. To substantiate the point we look at the MyRA2 scoring 

framework which is being used to rank and assess RUs in Malaysia for 2010-2012. The highest 

weightage, in this framework, is placed on producing quality research publications. Commercialization 

and technology licensing on the other hand gets an overall 7.5% weightage.  

  



 

177 
 

Figure 5.1-7 Limited Commercialization Focus 

 

While the role of funding, incentives & KPIs is definitely the key to ensure a focused thrust towards 

commercialization, it is not to be understood that in absence of the same, there is no activity towards 

commercialization. What is also an important concern in this regard is the fact that wherever such 

efforts or orientation towards commercialization exists, despite absence of funding and incentives, 

there is a need for guidance and mentoring for such energies to lead to desired outcomes. To guide 

and hand-hold IP creators and inventors, to take their innovation (say prototype) to the next level (or 

crossing the Valley of Death as it is sometimes called), it is important to provide the innovator with 

access to capabilities like market research, business potential assessment, business plan 

preparation, structuring & negotiating the deals for technology transfer/commercialization and etc.  

Figure 5.1-8 Moving from TD&D to Commercialization 
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5.1.7 Technology Maturity  

It is an often stated idea that we should focus our funds and resources in areas where we have maximum 

strength. While it is important to consider this in conjunction with the opportunity offered by each of the 

technology areas, it is worthwhile to evaluate the maturity of various technology areas based on actual 

research outcomes from our labs, in terms of commercialized outputs, patents, potentially commercial 

products, patent applications and research projects (refer table 5.1-18). 

Table 5.1-18 List of Technologies Researched in Malaysia by Maturity 

 
Source: MOSTI &MOHE 

In the table shown below, 5 technologies show high levels of activity in terms of research. This list of 5 

technologies (e-Services, Big Data & Analytics, Ubiquitous Connectivity, Security, Wireless Intelligence) is 

indicative of relatively higher levels of capability in our innovation ecosystem. 

Table 5.1-19 Focus Area by Maturity 

State of Maturity Focus Area 

High Maturity / Strong Growth 

e-Services 
Big Data & Analytics 

Ubiquitous Connectivity 
Security 

Wireless Intelligence 

Medium Maturity / Strong Growth 
Cloud Computing 

Predictive Biosimulation 
Intelligent Machines 

 

5.1.8 Understanding Status of Research in Malaysia 

In table shown below we can observe a snapshot of the current research that’s being undertaken by 

selected institutions from RMK9 till RMK10. The top research area that is in focus is research into e-

Services based technology. This is understandable as a lot of emphasis has been given to government e-

Delivery services and any supporting research to make these e-Services better for implementation. 
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Significant research in Ubiquitous Connectivity and big data also aligns with relatively mature areas, as 

identified in the previous section. 

Table 5.1-20 List of Research Projects being Conducted in Malaysia by Institution Type 

 

 

Table 5.1-21 Breakdown of Research Area by IHLs 

 
 

Review and Assessment of the Malaysian Commercialization Model 

The generic model opted for by universities, to support commercialization activities, is by establishing an 

external commercialization entity. This unit essentially focuses on enhancing innovation, 

commercialization, IP management and human capital development.  
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Figure 5.1-9 Malaysian Commercialization Model 

 
 

With the concerted push towards a more knowledge and innovation-based economy by the government, 

the research and development (R&D) activities at universities are gradually being transformed and 

remodeled to RD&C. With a massive amount of funds being supplied by the government, there is a drive 

to render research work into commercially viable products. In this manner, not only can it generate 

positive income and increase revenues for universities, it can fundamentally augment the level of 

innovation in research work being executed at the university level.  

 

Aligning with this vision, MOHE focus of driving RD&C activities at universities has changed radically in 

the past few years. Initially, the focus was on spurring a research culture within Malaysia (2006 – 2008), 

and consequently to attain higher quality of research by the years 2008 – 2010. However, to further 

compete with developed nations, the current core focus is to upgrade the innovation level and 

commercialize the technologies that arise from high quality research (2011-2012).  

 

Currently in Malaysia the linkage between research work and the marketplace is still at a nascent stage 

as compared to developed nations. Thus, a lot of initiatives are being designed to facilitate a more 

conducive environment for commercializing research output at the university level.  

 

Policy and Structure for RD&C 

 

In general, the RD&C activities at universities are governed by three pre-defined policies: IP 

Commercialization Policy, IP Policy, and Research & Development Policy. 

 

As mentioned earlier, vis-à-vis structure for RD&C; Research Management Centers (RMCs) are 

predominantly established to monitor and govern Research Alliances and Center of Excellences (COEs) 

at universities. As a result, these RMCs prove to be crucial to guarantee that all research activities are 

streamlined and hence, to help foster technology innovation in a more structured manner.  

 

With respect to the structure for commercialization, the model has evolved in recent years. Previously, all 

commercialization operations were conducted by the universities themselves. In other words, researchers 

had to directly communicate with external parties and industry players and push the commercialization of 

their innovations. This proved to be an extremely laborious task for the researchers as they lacked the 

sufficient time and skill to perform these activities.  

 

Research 

Management 
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Innovation 

Commercialization 

IP Management 

Human Capital Training 
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In this regard, universities opted to establish an external entity which solely focuses on commercializing 

research output. For instance Universiti Teknologi Malaysia (UTM) : Innovation and Commercialization 

Centre (ICC), International Islamic University (IIUM) : Innovation & Commercialization Office, University of 

Malaya Centre of Innovation and Commercialization (UMCIC), Universiti Kebangsaan Malaysia : Centre 

for Collaborative Innovation (UKM-CCI) Universiti Sains Malaysia (USM) : Innovations Office and 

Universiti Teknologi MARA (UiTM) : UiTM RD&C and Commercialization Center. 

 

These commercialization centers have the uphill task of bringing research work conducted by the 

university to the marketplace. These centers commonly have 4 key roles which are related to innovation, 

commercialization, IP management and human capital training.  

 

Innovation 

 

With countless research outputs developed by the universities, the ICCs could have a proactive role to 

provide ideas and views to render these research works more commercially viable. As the 

commercialization center has close relationship with the industry participants and frequently understands 

the current market demands, it could ultimately advise the researchers and investors to tweak and re-

model their research products to be more market competitive. As a result, it could accentuate the level of 

innovation at each respective university.  

 

Commercialization 

 

Apart from giving ideas, the commercialization center’s core role is to push research output to the 

marketplace. They are also required to coordinate the promotion and advertisement of research outputs 

through national and international exhibitions, tradeshows and business matching events and other 

channels available. Therefore, the commercialization center would disseminate all pertinent information 

related to research work conducted by the university to interested parties or potential investors. Hence, all 

joint ventures or partnerships activities fall under their jurisdiction. Apart from that, this entity plays a 

crucial role in assisting and facilitating researchers in building their own spin-offs if the right opportunities 

arise.  

 

IP Management 

 

In collaboration with external patent agents, the commercialization center could advise the innovators and 

researchers to proceed with patent application if the invention is novel. In parallel, it could perform IP 

competitiveness assessment, in Malaysia and abroad, to gauge the potential of the IP filed. 

Consequently, the center has a pivotal task to protect the university’s IP database and avert any IP 

exploitation by irresponsible parties. 

 

Human Capital Training 

 

On top of all these responsibilities, the ICCs can provide entrepreneurial courses, workshops and training 

to the innovators and researchers. This is essentially to equip the researchers to think and act like 

entrepreneurs, when they wish to commercialize their research work. Not only could this training augment 

the researcher’s skill set, but equally warn them of common pitfalls and challenges experienced by other 

innovators whenever they plan to commercialize their research output or build their own spin off. Apart 

from that, the commercialization center could facilitate training related to IP, technology, market trends 

and much more. 
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With this commercialization model in place, it certainly alleviates certain challenges previously faced by 

universities. Firstly, by implementing this model; it promises to further accelerate the commercialization 

process for research work performed by universities.  

 

Other than that, in terms of legal knowledge, experience and connections; the commercialized center 

could be in a more favorable position than universities. As a result, in the event of any breach of contract, 

IP exploitation or legal related issues, this external entity could know what exactly to execute and how to 

overcome these concerns efficiently. Therefore, it could tackle all these existing hurdles hindering the 

commercialization of university research outputs with utmost efficiency.  

5.1.9 Review of Malaysian Innovation Ecosystem 
 

A review of the Malaysian ICT innovation ecosystem with the perspectives of cultural orientation, 

collaboration (primarily university-industry partnerships) and cluster development has been conducted.  

Figure 5.1-10 Malaysian Innovation Ecosystem Review 

 
 

A) Culture to Innovate 

 

Malaysia for many decades has been a manufacturing-oriented nation. Currently, there is a big shift to 

push the nation towards a knowledge-based economy. Within ICT, most of the startups in Malaysia are 

generally service providers or focused on outsourcing. Technology RD&C is rarely undertaken by small 

startups. As indicated, most of the RD&C work is executed at universities, research institutions or 

research laboratories. Furthermore, all this research work is mainly fundamental or basic-level research 

and is not ready to be rendered into a functional product or application. Therefore, there is a big gap 

between Malaysia and other leading nations with respect to producing novel and path breaking inventions 

within the ICT sphere.  

 

B) Research – Industry Collaboration 

Another noteworthy factor that defines the nation’s innovation ecosystem is the RD&C collaboration 

between IHLs/ RIs and industry participants.  

 

To start this reform of our RD&C ecosystem, what is possibly most critical is to influence the relationship 

dynamics between research community and industry (refer figure 5.1-10). Coupled with the need for 
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improved communication, is the significant need for transparency in our research labs across the country. 

This will create grounds for greater collaboration between labs and between the labs & industry. 

Figure 5.1-11 Gap in Industry-Research Relationship: Result of Survey of Stakeholders 

 

Currently in Malaysia, most of the initiatives to link with the industry partners are impelled by the 

universities themselves. Although the current Research Universities (RUs) in Malaysia have 

commercialization as part of their KPI (MyRA2), IHLs as an institution are not penalized strongly by 

MOHE. Instead, a carrot system is in place where IHLs which are able to achieve strong industry linkages 

are rewarded via upgrades in status. However, individuals within the IHLs do not have KPIs set for them 

that impact their performance, should commercialization falter. Universities are required to build their own 

business engagements with industry players whether it’s RD&C collaboration, technology consulting or 

other type of business services.  

 

MDeC has been instrumental in devising such industry and research connections at various points in 

time, but without much support from either constituency - due to variety of reasons. To further intensify 

this activity, MDeC introduced the Innovation Voucher programme wherein MSC status companies could 

be eligible for financial assistance of up to RM 10,000 if they partner with universities to further develop 

RD&C results and push it to the marketplace. Despite receiving an overwhelming response, the financial 

assistance offered was limited and there is a crucial need for the government to further introduce other 

supporting programmes to impel universities to collaborate with private sector entities.  

 

For example, other developed nations like USA have established multiple dedicated programmes 

(such as Industry/University Cooperative Research Centers (I/UCRCs), Grant Opportunities for 

Academic Liaison with Industry (GOALI) programme and Partnerships for Innovation (PFI) program), 

to extensively promote industry-academia collaborations.  

Despite these initiatives by MDeC for ensuring industry-research partnerships, there is a need for follow-

up support in several instances. In technology areas where the SME’s need some support in enabling a 

research outcome for the market, in terms of further lab support and guidance, such opportunities remain 

untapped due to lack of appropriate support in this regard. This concern is significant considering the fact 

that a significant portion of licensed outcomes in most countries is made possible by SME’s. 
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Figure 5.1-12 Institutional gap for SME’s support for productization 

 

C) Cluster Development 

 

A crucial element that reflects a nation’s drive for innovation is the availability of technology clusters 

or science parks. For instance, Taiwan which is aggressively pushing towards a knowledge-based 

economy and to escalate the level of technology innovation, has 70 industrial clusters and 3 core 

science parks. Apart from that, to align with the Obama Innovation Strategy; regional innovation 

clusters and business incubators are provisioned to be implemented to further push innovation to 

another level in USA.  

 

In this instance, Malaysia is far lacking as currently there are not even 10 technology clusters or 

science parks. As a result, Malaysia does not have the momentum to push for the growth of hi -tech 

startups pursuing diverse technological areas, increasing highly skilled workforce and creating new 

business opportunities similar to other developed nations.  

5.1.10 Review of IP Management Strategy  

This section provides a view of the current and evolving state of IP Management in Malaysia.  

 

Overview of IP management Strategy in Malaysia 

 

A review of IP management strategies and competitiveness for Malaysia is best begun with a reflection 

on the new path that Malaysia embarked on with the launch of the National Intellectual Property Policy in 

2007, led by the then Prime Minister Y.A.B Dato’ Seri Abdullah Bin Hj. Ahmad Badawi.  

 

At the time of the formulation of this report, it was noted that it has been almost five years since the 

launch of the National Intellectual Property Policy (NIPP) and hence, it was considered important to take 

stock of what the current status is in relation to the aims outlined in 2007. 
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The key strategies that were outlined by the National Intellectual Property Policy in 2007 were: 

 

 Achieving the highest standard of IP Protection System; 

 Promotion of IP-generated activities; 

 Promotion of commercial exploitation of IP; 

 Development of IP Management Capabilities; 

 Development of infrastructure for IP transactions; 

 Protection of Malaysian IP interest; 

 Human resource development and public awareness; and 

 Promotion of foreign investment and technology transfer. 

 

In the current context, it is important to note that the MYIPO, together with newly formed organizations 

such as AIM, are critical for the implementation of the key strategies laid out by the National Intellectual 

Property Policy. Further, it is due to the visionary direction provided by organizations such as UNIK that 

there has been a new wave of change in the Malaysian innovation and IP landscape.  

 

Framework for Assessment 

 

The best framework for assessment was determined to be one that is based on the NIPP launched in 

2007, and to evaluate how the current status measures up against the directions determined via the 

NIPP, leading to identification of progress made as well as determining areas that need further attention.  

 

Achieving the highest standard of IP Protection System  

 

This objective has been well targeted. Concrete steps such as the development of special IP courts, 

enhancing the efficiency of MYIPO, introduction of electronic patent application filing system, reducing the 

pendency of cases, introduction of a rapid review route for patents and overall increase in patent filings 

are testimony to the ongoing effort in this direction. One area that needs further focus and examination is 

the practice of allowing the Utility patent options for filings at MYIPO. While several countries recognize 

and allow Utility filings, there is a need to reexamine this lower threshold for patenting and determine if 

Malaysia wishes to continue the filing of Utility patents alongside more rigorous patent filings. 

 

Promotion of IP-Generated Activities 

 

Here Malaysia has made significant progress. A large number of grants and funding agencies, that 

support Research and Development as well as Innovation ecosystem in Malaysia currently in play., This 

leads to the generation of early stage innovation. However, the value capture step is missing, with 

regards to accurately understanding the value of IP as well as effectively protecting it. While a protection 

system exists, the incentives and funding for driving the protection of IP via patents and other forms of IP 

are a work in progress. 

 

Promotion of Commercial Exploitation of IP 

 

It is not just important to file patents and capture the value of IP, but even more important to 

commercialize patents and derive economic and social value from this exercise at both national and 

international levels. This function needs more attention as the number of commercialized products from 

the ongoing RD&C efforts in Universities and Public Institutions is still at a relatively lower level. The 

establishment of Technology Commercialization Offices, in Universities and Public Research Institutions 
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(together with the establishment of Innovation Commercialization units), are important steps in this 

direction.  

 

Development of IP Management Capabilities 

 

While the development of IP management capabilities is an all-encompassing subject at the National 

Level (including the broad strategies outlined in the above areas), it has a special bearing from an 

organizational stand point. Today IP has become a currency, with intangible assets providing immense 

value to organizations and having a strong impact on their market value and stock price. It is of equal 

importance for public research institutes and Universities too. The end-to-end development of IP 

management capabilities includes funding the appropriate projects, identifying the right opportunities to 

pursue for patenting, understanding the value of the IP created, identifying target markets for filing, 

determining the IP risk scenario and threats, determining the best mechanisms to leverage the IP and 

finally to identify the best vehicle to monetize it. The maintenance of legal rights and defense of IP 

interests are also important aspects to develop as part of IP management capabilities.  

 

Development of infrastructure for IP transactions 

 

The infrastructure for IP transactions needs more work and is being developed in stages. As a first stage 

effort, a national review of all government funded IP is being conducted by AIM and will be entered into 

the Khazanah Hak Intelek Malaysia (KHIM). Once this database is ready and is in position to accept real 

time updates, it will be relatively easy to connect this with an IP transaction platform linking the supply 

side of IP development with the demand side of IP sourcing. 

 

Protection of Malaysian IP interest 

 

This is an area where a lot is left to be desired. Currently the Malaysian IP interests, though protected 

within Malaysia, are not protected well enough internationally. Barring a few prime research institutions in 

Malaysia such as MIMOS, there are few others that file internationally to protect Malaysian IP abroad. 

Also, the funding required for PCT and other international patent filings are currently below the required 

levels and need significant appropriations to help support the process of international patent filings. This 

is not just a question of IP interest, but is actually a debate about National Security, Economic Security 

and Energy Security for Malaysia, with regards to technology driven solutions and RD&C dependent 

initiatives in each of the above areas.  

 

Human Resource Development and Public Awareness 

 

It was evident during the workshops conducted for this project that there has been good progress on the 

Human Resource Development front. The training programmes run by IPTC are also noteworthy. 

However, the public awareness about Intellectual Property and IP processes, even at the faculty and 

researcher levels at Malaysian Universities and Public Research Institutions, is yet to attain the expected 

levels. This is also an area that requires continued effort and support. Perhaps it may be valuable to 

consider incorporating education on IP at the high school level in Malaysia, to enhance the IP awareness 

of its citizens from a young and impressionable age.  
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Promotion of Foreign Investment and Technology Transfer 

 

It was evident from the patent landscape analysis that a good number of foreign companies, or what may 

be termed as global companies headquartered outside of Malaysia, have hired Malaysians in RD&C 

positions and they also file patents at MYIPO. To that extent, this objective is being met in a reasonable 

manner. With regards to in-licensing and Technology Transfer, a more rigorous effort needs to be made 

and incentives should be put in place to encourage technology sourcing, in-licensing as well as joint 

development of technologies and IP by Malaysian and foreign entities.  

 

IP Management Strategies and Key Institutional Examples 

 

The flattening of the world has occurred from a business and global trade perspective and has enabled 

the individual to contribute to global innovation. However, there remain local barriers which segment the 

global business landscape. One such local barrier is the unique IP protection, management and 

enforcement environment prevalent in each country. Yet, the one dimensional view of IP being a local 

barrier is an anomaly. 

 

A view of the world, through the growth, IP, and future opportunity perspective, reveals several interesting 

trends. The developed world which includes countries in Europe and North America together with Japan 

and Australia, amongst others, forms the first world segment. These are countries that were most 

impacted by the biggest recession in nearly seven decades and growth was compromised. These 

countries have well defined patent regimes, strong IP rights protection, and a judicial system that works 

well to protect knowledge monetization. As growth returns to these regions, it is vital for these economies 

to rapidly increase investment in RD&C and add an edge to their IP portfolio for future monetization 

opportunities that growth brings with it. Growth is not restricted to the developed world and the IP 

environment in other regions of the globe is very dynamic as well. The BRIC nations, namely Brazil, 

Russia, India and China, together with others such as Malaysia, Poland and Mexico, form a vibrant 

segment with high growth rates and increasing demand. At the 2010 World Economic Forum in Davos, a 

panel of distinguished economists declared that the emerging economies had emerged. These countries 

have each developed their own “innovation” strategy. China, for example, has set itself a target of 

becoming the most “innovative country in the world” by way of filing the maximum number of patents and 

surpassing Japan, and the US. Now, whether or not the “maximal number of patent filings” is the best 

metric for innovation is debatable. Similarly, India, too, has increased the number of patent filings and is 

emerging as an RD&C hub. Yet, major concerns remain about IP protection in these markets and this 

directly impacts the growth opportunities in these regions and hence, must be taken into consideration for 

any expansion strategy covering the BRIC and BRIC grouped nations.  

 

The challenge for global organizations is to navigate this matrix. While the IP protection framework is 

robust in developed markets, it is the more rapidly growing markets that present new growth opportunities 

and challenges simultaneously. The World Trade Organization put in place framework for the “Trade 

Related Aspects of Intellectual Property Rights”, or the TRIPS agreement as it is widely known. Every 

country in the world that wishes to leverage the growth potential of being a WTO member has to be a 

signatory of TRIPS. This one agreement is demonstrative of the strategic power and influence of IP on 

global trade and market growth. 

 

While TRIPS ensured that IP found its due place in global trade and international policy making, the 

implementation of IP as a strategic instrument of organizational policy remains a work in progress. As a 

participant in an RD&C intensive industry, this becomes a prime concern. This is also true for Consumer 

Packaged Goods (CPG) players, from a branding and trademarks perspective. Aligning the global market 
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growth strategy and RD&C planning with the realities of the IP enforcement framework is necessary, but 

seldom sufficient. The efforts must be more pervasive and go well beyond the legal division of the 

organization. Several growth related questions arise in the context of IP. How does one ensure that 

recent developments in the IP landscape in China and India have been factored into RD&C and product 

development strategies for organizations in Malaysia? What should a UK based company do to best 

leverage the value of its IP as it enters the Brazilian market seeking growth opportunities with a novel 

technology for a green energy solution?  

 

Deferring IP management strategies as the sole preserve of the legal team is now passé and can be 

severely detrimental to organizational growth. IP is instead most powerful when employed as an 

instrument of strategy at the highest levels. An integrated approach to IP management is essential and 

this makes IP the business of every leading strategic functionary in an innovation driven organization. The 

focus on IP begins at the top with the CEO or functional head of the organization and traverses the role of 

the CTO, CIO, CSO, CFO, CMO, VP of RD&C, Sectional heads, Senior Directors, Directors, and Chief 

Counsel, amongst other key senior executives. Some organizational strategists have even advocated a 

“Chief Patent Officer” to serve this integrative function. Tracking the IP landscape, uncovering hitherto 

unknown growth opportunities, identifying and mitigating IP risks on a growth trajectory, refining business 

strategy on the basis of IP and improving value with an effective IP management strategy are all critical 

ingredients for market success. Today, it is more important than ever for organizations to integrate 

business intelligence with IP, to develop a long term growth strategy. IP has emerged as a critical driver 

for growth of both companies and countries.  

 

A general overview of the IP management process, at a RD&C Organization level, is presented in the 

schematic below: 

Figure 5.1-13 General Overview of the IP Management Process at a RD&C Organization 
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It is evident that IP management is a complex process with multiple players. The complexity increases 

with the size, mandate and hierarchy of the organization. Hence, an institution or function at the “Country” 

level will have a much more involved IP management process as compared to that at the Organizational 

level. 

 

The time-line is presented in average days that it normally takes for the process. The process can be 

broken down from the time of project selection, i.e. which projects to fund as the first step in this process. 

A make v/s buy decision can also be factored in to determine if the technology or IP can be sourced or if 

there is strategic value in developing the IP. The prior art landscape must also be evaluated. The next 

step is the initiation of RD&C. Once RD&C has been initiated, the researchers must work closely with the 

IP development and commercialization team to determine if and when an IP has been created that can be 

filed for and protected. A patentability assessment then determines if filing is appropriate and in which 

jurisdictions (markets) the patent should be filed. The filing process should also include an assessment of 

the commercial worth and a judicious choice should be made since filing is an expensive process. The 

technology or patent may then be further utilized for product development internally, licensed out or 

utilized for start-up formation, to deliver the desired economic and social impact.  

Development of trained human resources for such knowledge services could be enabled by MOHE and 

its human development initiative in this regard is required to be pursued with renewed vigor. An 

alternative approach, to bridge this gap in the short term, is to create Community of Practice for 

technology transfer. 

One of the key issues identified in the Malaysia ICT sector (arguably affecting other sectors as well), is 

the inconsistency of IP Management standards across the RIs, IHLs and even local ICT companies.  

This lack of consistency impacts process issues, like the tasks that need to be accomplished for IP filing. 

This could also include IP management issues, like when to file, what to file, what patents to maintain, 

how to write and who should be involved, amongst others. This lack of knowledge and standardization 

can either prolong the filing process, or increase the costs on the organization doing so and, in the worst 

case scenario, even act as a disincentive to even embark on such an exercise. 

Key Institutional Highlights 

 

MOSTI 

 

From an IP management standpoint MOSTI has devised policies to incentivize local patent filings at the 

MYIPO with the following incentives. 

 

IP Preparation and Registration in Malaysia only (excluding maintenance) - existing and new IP: 

 

The applicant may apply for the following incentives: 

 

 Incentive for disclosure of the Project Intellectual Property; RM500; 

 

 Incentive for filing of patent of the Project Intellectual Property: RM5,000; and 

 

 Incentive for granting of patent Project Intellectual Property: RM10,000. 
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Further, MOSTI suggests that on the commercialization front, “Following the evaluation of the Invention, 

the Innovation and Commercialization Centre shall, within six (6) months from the date of receipt of the 

notice, confirm in writing to the Inventor whether the Innovation and Commercialization Centre will pursue 

the patenting of the Invention subject to any obligation that may be owed to external parties.” 

 

Currently, it can take longer for this process to occur and hence, stricter enforcement of this time-line is 

required.  

 

MIMOS  

 

MIMOS has set a high benchmark in IP management especially in the Technology Transfer and 

Commercialization segment, which is where a significant portion of the value generation occurs. 

MIMOS has a core focus on training and developing IP awareness, an IP culture, as well as initiatives 

focused on IP commercialization and not merely IP filing. MIMOS states on its IP competency guidelines 

that the following objectives are at the core of its IP management strategy: 

 

 Familiarize researchers with innovation methods and concepts; 

 

 Familiarize innovation tools to enhance IP creation; 

 

 Enable researchers to conduct analysis on the current stage of research technology’s IP strategy; 

 

 Allow researchers to design better products by understanding key technical and technology 

trends versus IP trends; and 

 

 Enable future-proof patents by incorporating claims and specifications being designed around the 

patents. 

 

This places MIMOS in the top bracket of organizations in Malaysia that are implementing IP management 

strategies at or near best practice levels. MIMOS also has the highest number of PCT applications for any 

given Malaysian organization and is ranked in the top tier for technology disclosures, as well as local 

patent filings and commercialization success.  

 

University IP Management Policy Highlights 

 

Among the Universities, USM (University Sains Malaysia) has one of the highest seen royalty shares for 

the inventor at 80%, followed by 75% royalty distribution to the inventor at UNIMAS and 60% at UTM. 

This goes to show that Malaysian Universities provide unprecedented incentives in royalty sharing, at 

rates that are amongst the highest in the world. However, there is lack of funding for IP protection which 

creates a GAP in the IP value chain.   
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5.2 Six Country  Benchmarking Exercise 

5.2.1  Research, Development and Commercialization 

Framework for Analysis and Parameters 

 

RD&C best practices have been evaluated using a framework consisting of RD&C Programs, while 

Funding has been evaluated using RD&C, Tax Incentives, RD&C Policies, RD&C Infrastructure, 

Research Focus Areas - Institute Level, Research Relevance to Market Needs, Technology 

Commercialization Programs, and Technology Commercialization Laws & Policies. The sub-factors under 

the above are listed below: 

Table 5.2-1 Research and Development Factors and Sub-Factors 

Factors Sub Factors 

RD&C Programs and Funding  Consistency in funding/RD&C budgets. 

Intensity of FAs. 

Alignment to entrepreneurial culture (Innovative 
entrepreneurial culture). 

    

Tax Incentives Active RD&C tax incentive schemes. 

    

RD&C Policies Favouring start-up growth. 

Favouring innovation. 

Favouring collaboration. 

Alignment towards ICT. 

Improving quality of talent/skills. 

    

RD&C Infrastructure CoEs - Focus areas. 

Manpower. 

Quality of technical skills. 

    

Research Focus (Institute Level) Alignment towards national roadmap. 

    

Research Relevance to Market Needs  Research Relevance to Market Needs.  

 

Table 5.2-2 Commercialization Factors and Sub-Factors 

Factors Sub Factors 

Technology Commercialization Programs & Funding Dedicated Tech transfer programmes. 

Consistency in funding. 

Enabling creation of start-ups. 

Technology Commercialization Laws & Policies Favouring start-up growth. 

Favouring collaboration. 
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Best Practices and Benchmarks in Research, Development & Commercialization 

Table 5.2-3 Benchmarks by Best Practices (in Research, Development & Commercialization) 

Best Practice 1 - Programs Aligned to Promote Entrepreneurship 

USA 

Start-up America Program: aims to bolster innovation; encourage the growth of 
start-ups; providing education to entrepreneurs; minimize federal barriers in 
supporting entrepreneurs; and creating market opportunities in diverse sectors 
including high growth industries. 
 
Early Stage Innovation Fund - facilitates growth of small businesses. About 50 
private-sector partners will deliver over $1 million in value, starting from free 
software to free consulting and legal services to 100,000 startups over the next 
three years. The President has increased the limits on “mini offerings (from $5 
million to $50 million),” supporting “crowd funding” and phasing certain 
requirements for small firms as they turn public. 

Korea 
Inno-Biz Program: Identifies prospective SME’s equipped with technology and 
innovation capability and provides them with comprehensive support measures 
including technology assurance and preferential treatment on credit loan. 

Taiwan 

Department of Information Technology (DoIT within MOEA) initiatives 
technology development programme (TDP). TDP through Small Business 
Innovation Research Programme (SBIR) approves research projects and 
supports SME’s to invest in RD&C. 

SBIR also supports “Promotion of Innovative RD&C for Local Industries 
Program”, focuses on increase in RD&C capacity of local industrial clusters and 
investment by SME’s. 

Sweden 

Forska&Väx - A Dedicated programme to stimulate RD&C in SME’s; VINN NU -
- Facilitate in preparing a commercially interesting product when RD&C is in an 
early stage for an SME; SMINT -- funding support to conduct feasibility studies 
for technological collaboration (internationally). 
 
Innovation Bridge – Provides Incubator Support and handles seed capital 
program. Facilitates co-operation between SME’s and universities, as part of 
support towards commercialization. 

Best Practice 2 – Programs driving Multinationals to set up RD&C Centers 

Taiwan 
Multinational Innovative RD&C Centers in Taiwan Program: aims at 
establishment of RD&C centers in Taiwan by investment of approximately US 
$1.7 million. 

Best Practice 3 - Dedicated Agency/Programme Supporting Basic Research 

Finland 

The Academy of Finland has instituted a Centre of Excellence programme and 
the institutes are handpicked by the Academy of Finland. This programme has 
been formulated to be in line with the country’s science and technology policy 
guidelines and is integrated into the research and training system of Finland to 
form a strong base for the nation’s innovation system. 

Sweden Through its BerzeliiCentres program, Sweden offers support for basic research 
activities and helps identify long term collaboration entities and 
commercialization opportunities for ten years. 

Best Practice 4 – Agencies Entrusted with broad portfolio of RD&C Enhancement 
Responsibilities [Infrastructure, Collaboration, Commercialization] 

India 

RD&C in India is driven by the Industrial RD&C Promotion Programme (IRDPP) 
and Joint RD&C programme promoted by Global Innovation and Technology 
Alliance (GITA). The goal of these programmes is to strengthen RD&C 
infrastructure, improve prospects of collaboration and focus on aligning RD&C 
outcomes to improve growth of industries through commercialization. 

USA The Networking and Information Technology RD&C Programme (NITRD) funds 
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research in ICT, enhances collaboration in research. Promotes development of 
advanced networking, computing systems and IT technologies. 

Sweden 

The Swedish Government Agency for Innovation Systems (VINNOVA) funds, 
supports research institutes in Sweden, establishes joint RD&C and 
commercialization programmes with reputed universities worldwide and this 
paves the way for exchange of ideas among research groups worldwide by 
providing such groups with access to sophisticated infrastructure. Apart from 
this, the agency supports commercialization of research results, patent 
licensing, foreign investments, technology incubation and spin-offs. 
 
Research and Innovation Milieus, spanning basic research through applied 
research, has universities, research institutes and companies taking lead roles 
with the objective of creating a base / infrastructure of strong research and 
innovation milieus. This enhances cooperation. 

Korea 

Two key programmes under National Foundation of Korea (NRF) include the 
Global Research Laboratory (GRL) & Global Research Network (GRN) 
Programme aim to strengthen Korea’s research competency through intensive 
international cooperation through joint RD&C projects.  

Best Practice 5 – Tax Credit on RD&C Expenses 

Taiwan 

Companies that establish centers in Taiwan can have tax cuts up to 30% on 
RD&C expenses (research on new technologies, products, service based 
innovation (from technology perspective), and enhancement in production, 
manufacturing processes). 

Korea 
A 20% tax credit for RD&C expenditure incurred by new, high growth 
companies with original technology is allowed in Korea. 

Best Practice 6 – Tax Credit towards fostering growth of SME’s 

Korea A 30% tax credit for RD&C expenditure incurred by SME’s. 

USA 
Tax Relief of ($12 million) to small businesses is being provided to encourage 
investment by small businesses and to create jobs. 

Best Practice 7 – Tax Credit towards encouraging development of RD&C facilities 

Korea 
Deduction of 10% of the cost of developing a new RD&C facility may also be 
claimed in the year the RD&C facility is completed. 

Best Practice 8 – Tax Deduction as Cash Reserves for Future RD&C 

Korea 
Tax deduction of up to 3% of total revenue may be claimed as cash reserves for 
future RD&C activity. 
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Best Practice 9 – Tax Incentive in the form of Crediting Personnel Cost  
Against Corporate Income Tax 

Finland 
Credit employment costs of personnel engaged in RD&C activities against its 
corporate income tax.  

Best Practice 10 – Establishment of dedicated Centers of Excellence (CoE) 

USA 

CoEs focus on several ICT domains - cognitive science, wireless, cloud 
computing propelling focused research. Center of Excellence in Wireless and 
Information Technology (CEWIT), Centre of Excellence in Information and 
Computing (CoE ICT), Florida Institute for Human & Machine Cognition (IHMC), 
Centre of Cognitive Science, Network Science and Technology Center (NEST), 
New York City Department of Information Technology & Telecommunications 
(DoITT).  

Finland 

Dedicated CoE to focus on multiple ICT technology areas. Centre of Excellence 
in Algorithmic Data Analysis Research, CoE in Computational Inference 
Research, CoE in Computational Complex Systems Research, Centre for 
Scientific Computing engaged in furthering ICT research. 

Taiwan 
CoEs focus on cloud computing, telematics, next generation broadband, and 
mobile application services.  

Korea 
Engineering Research Centers (ERCs) CAIR (Center for Artificial Intelligence 
Research), STRC (Sensor Technology Research Center), SaTReC (Satellite 
Technology Research Center) contribute towards furthering ICT RD&C. 

India 

CoEs focus on wireless and telecom domains. Telecom Centers of Excellence 
(TCoE) established in the premier institutes of the country (IITs, IIM Ahmedabad 
and IISc) that collaborate with the telecom majors in the country and focus on 
providing high quality research for multiple segments within the telecom 
industry. Centre of Excellence in Wireless Technology (CEWiT) established 
through a public-private initiative with the aim of transforming India into a leader 
in the research, development and deployment of wireless technology. 

Sweden 
Centre for High Speed Wireless Communication, Mobile Life Centre and 
Linnaeus Center for Control, Autonomy and Decision making in Complex 
Systems. 

Best Practice 11 –  Research Focus in National Priority Domains 

Finland, Sweden, 
Taiwan, USA 

Research domains within ICT are aligned towards nanotechnology, cyberspace 
security, high-speed internet, artificial intelligence, semantic web, networks, 
analytics, telecommunications, augmented reality and green technologies, that 
form their individual national priority domains. 

Best Practice 12 – Market Needs driven Research 

USA, Taiwan, 
Finland 

Green ICT, smart networks to overcome bandwidth constraints, low cost 
computing paradigms, miniaturized systems and security are the market needs 
addressed by RD&C activities. 

Korea 
Mobile and ubiquitous platforms, web mining and search, social network 
analysis, social network modeling, web based software development are the 
key market needs that research institutes in Korea focus on. 

Best Practice 13 – Dedicated Polices Aligned Towards Fostering RD&C in ICT  

USA 

Presence of policies with orientation towards ICT - America COMPETES Act 
(PL 110-69); High Performance Computing Act of 1991 (P.L. 102-194); and 
NIST’s Technology Innovation Program.  
Consolidated and Further Continuing Appropriations Act of 2012 (P.L. 112-55) – 
provides funding to various government agencies to support RD&C. NIST will 
receive $750.8 million in FY2012 under this Act. Focus areas include: Scientific 
and Technical Research and Services, computer security and Cybersecurity.  
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Taiwan 

Information Industry (III)’s Science & Technology Law Institute (STLI) 
formulates laws to promote RD&C and commercialization, some of which are 
oriented towards bolstering ICT RD&C. Fundamental Science and Technology 
Act (Amended in December 2011) is intended to boost the nation’s 
competitiveness and economic growth. Policy tools were formulated to minimize 
the risk of innovation and market failure, while enhancing RD&C in the ICT 
sector. The policy measures mainly involves creation of science parks, 
especially Hsin-chu Science based Industrial Park (HSIP) which is oriented 
towards creation of high-tech industry, enhancing RD&C and establishing 
innovation alliances, and   launching dedicated organizations such as ITRI for 
enabling technology transfer.  

Best Practice 14 – Dedicated Policy to Strengthen National Innovation System and Increase 
GDP contribution of RD&C Funding 

Finland 

National Science Policy – Aims to strengthen the national innovation system, 
improve the visibility of Finnish research globally and to increase funding inflow. 
The policy is focused towards enhancing collaboration, promoting research 
careers, developing research training, and increasing the GDP share of RD&C 
funding up to 4%.   

Best Practice 15 – Dedicated Policy Driving Innovation Aligned towards Needs Driven Research, 
Favoring Start-up Growth and Collaboration 

Sweden 
 

Swedish Research Council drives innovation policy that supports and provides 
funding to needs-driven research. The Research and Innovation Bill (October 
2008) for the period 2009 – 2012, has proposed increase in RD&C funding from 
SEK 500 million (approx. USD 72.4 million) in 2009 to SEK 1.8 million (approx. 
USD 0.26 million)) in 2012, with focus on supporting needs-driven research and 
commercialization of research results. Swedish Incubators & Science Parks 
(SiSP), which represents about 90% of the country’s industrial sector, adopts 
the Triple Helix structure (academia, industry and government partnership) that 
supports growth of companies and clusters while also strengthening the 
country’s RD&C activities.  

USA 

“Jumpstart Our Business Start-ups Act or JOBS Act” signed in April 2012 by the 
President enables small firms to raise upto $1 million from investors (utilize 
crowd funding to seek investors). 
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Best Practice 16 – Drive towards Fusion Research Supported by Plans and Programs 

Korea 

The Korean government aims to channelize its research towards fusion 
research through ‘Basic Plan for National Fusion Technology Development 
(2009 – 2013)’. With demand for RD&C in the area of fusion research covering 
science, technology, society, and humanities; the convergence of science and 
humanities with technology has opened up opportunities for research in newer 
areas such as cognitive science, brain science and cultural technologies.  

Best Practice 17 – Policy Aimed at Advancing Collaboration amongst Industry and Academia 

Korea 

‘Plan for Advancing Cooperation amongst Industry, Academia, and Research 
Institutes’ enhances company-led industry-academia joint research, advances 
commercialization and employment and strengthens the formation of region-
oriented clusters.  

Best Practice 18 – Policy Aimed at Increasing the GDP for RD&C  

India 

The XIth Five Year Plan (2007 – 2012) aims at increasing the GDP for RD&C 
to 2% from the current 1%. Strengthening education and human resource skill 
base in various technology domains, including ICT, enhancing the 
competitiveness of SME’s by focusing on needs or demands driven research. 
Formulating research and innovation policies on green revolution, 
strengthening IP, boosting entrepreneurship and innovation in universities and 
national laboratories, promoting new modes of public-private partnerships and 
accelerating commercialization of research results are the key objectives of the 
plan.  

Best Practice 19 – Dedicated Policy to Drive Innovation in ICT 

Sweden 

"A Boost to Research and Innovation" Prop. 2008/09:50” focusing on 
innovation in 3 areas - medicine, technology and climate. FAs includes: 
emerging communication solutions in the intersection between mobile 
broadband and IT, energy related technologies for reducing carbon dioxide 
emissions, renewable energy sources and energy efficiency, medicine and 
humanities and social sciences.  

Best Practice 20 – Technology Evaluation Model 

Finland 

Three Stage Technology Evaluation Model (TULI Program) is being adopted to 
evaluate technologies from publically funded research for commercialization 
potential: 
Stage1 - Screening Phase:  Evaluates commercialization potential. 
Stage2 - Commercial Evaluation Phase: Verification of reports from previous 
stage. 
Stage3 – Overcome identified commercialization bottlenecks. 

Korea 
KIBO Technology Rating System (KTRS): Comprehensive assessment of SME 
technologies is carried out based on not just technology excellence but also 
marketability, business applicability. 

Best Practice 21 – Funding Support to Evaluate Commercial Potential of Technology 

Finland 
Tekes through its TULI programme offers funding support to researchers in 
evaluating the commercial potential of their research. 

Best Practice 22 - Commercialization Timeline driven Research 

Korea Technology development focus driven by commercialization timeline. 

Best Practice – 23 Funding for Cost involved in Commercialization 

India 

Technology Development Board (TDB) funds up to 50% of the cost involved in 
commercialization.  
Provision through Finance Act of 1999 for 100% tax deduction on donations 
made to TDB. 

Finland 
70% of the cost involved in commercialization, funded by Tekes. 
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Best Practice 24 - Support to Early Stage companies/ SME/ Startups 

India 
Technopreneur Promotion Programme (TePP)’s Innovation Funnel - A Phased 
Funding Model – Idea Creation, Innovation Incubation, Enterprise Incubation. 
Offers Innovators the Freedom to Fail. 

USA 

State Technology Development Programme with a corpus of $55 million to 
support early stage companies; Awards and Recognitions instituted by The 
Federal and State Technology (FAST) programme to encourage small 
technology firms to participate in RD&C/innovation and commercialization. 

Finland 
Three Stage Technology Evaluation Model for Technology Commercialization 
(TULI Program). 

Sweden 
Government support for Academic Entrepreneurship through University 
Teacher’s Exemption law. 

Korea 
Small & medium business transferred technology development offers up to 
75% subsidy on the total development cost. 

Best Practice 25- Incubator Support 

Sweden 

Innovationsbron – It provides support in developing ideas into marketable 
products and services by providing seed funding for pre-commercial ideas. 
Innovationsbron also runs the national incubator program, aimed at enhancing 
the inflow of ideas to incubator environments. These incubators also act as a 
gateway to private funding. 
A number of agencies, institutes and government-owned organizations like 
Industrifonden, Fourier Transform, ALMI Invest and the Swedish Export Credit 
Corporation (SvenskExportkredit) provide funding to support businesses by 
offering consulting and advisory services to help in the commercialization 
process. 

Best Practice 26- University Innovation Office (Technology Transfer Advice) 

Sweden 

The Lund University Innovation System (LUIS) is Lund University's technology 
transfer office where researchers are provided help and support to help 
commercialize their research. It acts as the first contact within the University for 
researchers and provides confidential and free advice to them. 

Best Practice 27- Broad Portfolio of Laws Favoring Commercialization 

Korea 
More than 40 individual Acts relating to commercialization of technologies, - 
technology development, commercialization support and corporate cultivation, 
emphasize governmental involvement and interest. 

Best Practice 28- Technology Acquisition Policy Favoring Commercialization 

Taiwan 
Taiwan has formulated policies to acquire technologies from other countries to 
develop commercial products. 
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Best Practice 29- Law for Promotion of Collaboration between Industry and university Favoring 
Commercialization 

Korea 
Laws encourage universities to set up technology holding companies in 
universities to enhance technology transfer and commercialization from the 
government research institutes and universities to the market. 

Best Practice 30- Programme Supporting Early Commercialization of Technology 

Korea 

RD&C support program: It promotes early commercialization of technology 
developed by government funded research centers, universities, and non-profit 
private research entities and provides commercialization costs from the receipt 
of the public technology to the mass production stage. 

Best Practice 31- Five Stage Commercialization Model 

Finland  
(IP Finland OY) 

IP Finland forms long-term partnerships with universities and other publicly-
funded research institutions in Finland, as well as working with them to derive 
value from their IP. This is facilitated by a five step commercialization process 
involving Identification of the innovation, Evaluation and business planning, 
Spin-out and seed investment, Business development, Arranging and 
management of subsequent finance rounds. 

Best Practice 32 – NABC Approach to Assessment of Ideas 

Finland 
(University of Oulu) 

University of Oulu utilizes the NABC model to assess the business and 
innovation ideas brought in by university researchers or private entrepreneurs 
to the Innovation Services division of the University. The unique factor about 
NABC model is that it assesses the Need, Approach, Benefits and Competition 
associated with the business idea and creates an effective platform for 
invention. 

Best Practice 33 – Two modes of Technology Transfer Process (ToT) 

India 
(C-DoT) 

C-DoT functions with the goal of achieving a high rate of success through 
transfer of technologies. The Transfer of Technology (ToT) Process adopted 
by the institute is a major driver for the success. Backed by IP protection the 
viable technologies are validated through different testing procedures and are 
made available for ToT process. The process is offered either as Direct 
Transfer of Technology or as Turnkey projects. C-DoT positions itself uniquely 
by offering a comprehensive Technology Transfer Package that equips the 
manufacturer with requisite information, training, assistance for manufacturing 
infrastructure and even marketing. 

Best Practice 34 – Marketing Programme Supported by Technology Commercialization 
Facilitators (TCFs) 

India  
(TIFAC) 

Technology Information Forecasting and Assessment Council (TIFAC) 
introduced a commercialization model to bridge the gap between invention and 
technology transfer / commercialization. Towards this, TIFAC formulated a 
Technology Refinement and Marketing Programme (TREMAP) to push 
prototypes towards a viable solution. To make this transition possible TIFAC 
set up an enabling ecosystem by establishing a network of Technology 
Commercialization Facilitators (TCFs). This model has been extremely 
beneficial for universities which lack the competencies to assess market 
potential, prepare business plans and licensing deals, operation and financial 
support for commercialization. 

Best Practice 35 – Collaborative Network towards Enterprise Creation 

USA 
(Carnegie Mellon 

University) 

Carnegie Mellon University Center for Technology Transfer and Enterprise 
Creation (CTTEC) focuses on ICT related technologies The university’s 
innovation transfer process – technology transfer for developing commercial 
products is referred as collaborative model or integrated model for technology 
transfer and commercialization. The Connection Centre of the Innovation 
Network establishes a strong collaboration with service providers, mentors, 
and investors while strengthening the bond between university, and its alumni, 
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organizations and industry partners. 

Best Practice 36 – Phased options for Collaborative RD&C 

Taiwan 
 (ITRI) 

 

Partnership-driven RD&C and commercialization. Multiple options of 
technology transfer for collaborative RD&C and commercialization - (1) early 
stage technology transfer, (2) late stage technology transfer, (3) technological 
service, and (4) subcontracted development. The technology partner model 
adopted by ITRI falls into any of the three types: (1) joint specification, (2) joint 
development, and (3) subcontracted research. 

Best Practice 37 – Dedicated Programs Supporting Commercialization Process 

Korea 
(ETRI) 

Electronics and Telecommunications Research Institute (ETRI) has dedicated 
teams which assist in the whole commercialization process. Business Strategy 
team has a technology notice programme and demand forecast programme for 
Research and Business Development. These programmes help in developing 
the market-oriented technology items. For example: Demand forecast 
programme determine requirements from potential users and these go as a 
feedback to ETRI RD&C Planning. Business Strategy team also assists spin-
offs with marketing activities and further RD&C support to fit technologies in 
the market place.   

5.2.2  IP Management 

This section provides a summary of the key best practices from the six country analysis performed to 

review the IP management practices across the predicate countries. 

 

Finland 

 Open innovation system encouraging foreign students to assimilate into the landscape and 

integrating them into the RD&C mainstream for IP creation; 

 Specialized division at the District Court of Helsinki dealing with patent and trademark cases; 

 Special court, called the Market Court, which hears cases relating to market law, competition and 

public procurement; 

 Finland’s IP management strategy focuses extensively on energy and clean-tech; and 

 Development of a start-up culture. 

 

India 

 The decade from 2010-2020 has been described as the decade of innovation; and 

 India features on the US IPR watch list of countries with poor IP protection regime in the 2012. 

 

South Korea 

 Highest per capita patent filing country; 

 Created a defensive IP fund to protect IP interests and rights of home grown companies; 

 Has an excellent Technology Evaluation Agency as part of its rating and funding mechanism; and 

 Global benchmarks such as KOTEC and KIBO. 
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Sweden 

 Well established and successful history of linking University research programs to IT industry 

players, to further the research in areas of ICT; and 

 Swedish Network for Innovation and Technology Transfer Support (SNITTS) was initiated in 

May 2009. This body was created with the financial help from VINNOVA (the Swedish 

Government Agency for Innovation Systems) in a bid to catch up in technology transfer. 

 

Taiwan 

 The National Science Council funds patent applications or IP registration. In addition, it provides 

incentive funds for IP generating research projects to empower and motivate inventors; 

 Taiwan has created an IP transaction platform to stimulate technology auctions with an aim to 

facilitate technology diffusion in industries; and 

 The IP auction model was promoted by the Industrial Technology Research Institute (ITRI) and 

modeled on South Korea’s KOTEC. 

 

United States 

 President Obama passed the America Invents Act in September 2011, transforming Patent law in 

the US by going from a “first to invent system” to a “first to file system”; 

 Historically, the Bayh-Dole Act has been instrumental in driving IP creation, IP protection and IP 

commercialization in the US; and 

 The Federal Laboratories Consortium (FLC) was set up to support technology transfer for 

technologies developed in the federal labs in the US. 

5.2.3  Innovation Ecosystem 

Innovation Ecosystems across the 6 countries are evaluated and the best practices are captured in table 

5.2-4. 

Table 5.2-4 Benchmarks by Best Practices (Innovation Ecosystems) 

Best Practice 1 – Innovation Ecosystem with Strong International Orientation 

Sweden 

The national innovation ecosystem of Sweden has a strong international 
orientation. The high performance of Sweden is also linked to the interplay 
between large multinational companies, industrial policy, university research, 
and dynamic public sector organisations. 

Best Practice 2 – Minimizing the GAP between Societal, sustainable developmental needs and 
technology Innovation focus 

Sweden, USA 
Needs driven research and challenge-led innovation helps minimize the gap 
between FAs and needs, thereby promotes procurement of more funds from 
the Government. 

Best Practice 3 – Industry Clustering facilitates knowledge sharing and offers Resource 
Advantage 

USA 

Industry clustering with a large agglomeration of high-tech firms and research 
universities, to train high-tech workers, venture capitalists, and other 
supporting institutions make USA the most vibrant technology region. 

Best Practice 4 - Non-linear, iterative innovation ecosystem model Spurring growth, Innovation 
and Quality jobs 

USA 

Non-linear innovation model supported by President Obama’s Innovation 
Strategy consisting of: “Invest in the Building Blocks of American Innovation”, 
“Promote Market-Based Innovation” and “Catalyze Breakthroughs for National 
Priorities”. 
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Best Practice 5 –Balanced Regulatory Regimes 

USA 
USA has regulatory regimes which are not too inflexible and that make 
domestic business competitive. Also it provides emerging firms with capital, 
training and growth opportunities. 

Best Practice 6- Innovative Business Models for rapid allocation of capital and resources to 
small businesses  

USA 
The country was able to spot emerging businesses with great potential and 
rapidly allocate capital and resources by adopting innovative business 
models. 

Best Practice 7- Coordination amongst Internal Departments fostering Innovation and 
Commercialization of breakthrough Innovations 

USA 
Integrated innovation systems within US Government Departments support 
research and proof of concept work, as well as support for product 
development and public sector organizations.  

Best Practice 8 – Dynamic Entrepreneurial Culture – Tolerance to Failure 

USA 

Dynamic entrepreneurial culture which tolerates failure, linked to major 
clusters helps foster innovation. The combination of the availability of venture 
capital, business angels, and other forms of public and private investment 
alongside strong mentoring programs, facilitate business start-up and rapid 
growth. 

Best Practice 9 – Early Stage Funding Spurring Inventions 

Sweden 
Early stage funding support for research, seed and start-up phases propelled 
by venture capitalists and angel investors propels inventions.   

Best Practice 10 – People’s Mindset driving the market for Innovations 

Sweden 
High level of education and homogenous market with a broad middle class 
affluent enough to purchase innovative gadgets drives the market for 
innovative companies. 

Best Practice 11 – Large Scale Ecosystem - Decentralized Structure with process oriented 
innovation management system 

Finland 

Structured approach has helped the country to be innovative with focus on 
both basic and applied research. Finland has a National Innovation roadmap 
and strategy and has instituted a decentralized structure, process oriented 
innovation management system with an apex body such as Academy of 
Finland, TeKes, Sitra Finnish Govt monitoring the progress and providing 
requisite guidelines and support. 

Best Practice 12 – National Council Towards Establishing Innovation Ecosystem 

India 

Indian government has set up a National Innovation Council (NInC) to 
accelerate innovations, leverage the low cost RD&C talent available in the 
country to establish an innovation ecosystem for the country.  This council 
has proposed formation of Industry and University Innovation Clusters. The 
Industry Innovation Clusters proposed by the government aim at fostering 
innovations in the Micro, Small & Medium Enterprises (MSME’s) through 
creation of a Cluster Innovation Centre (CIC). 

Best Practice 13- Exclusive Centers to Improve efficiency and Competitiveness of Clusters 

India 
Cluster Innovation Centers have been set-up to help the clusters innovate 
and commercialize their inventions. 

Best Practice 14 – Broad Innovation Focus drives cluster development 

Taiwan 
With government promoting “Two Innovations” (technological innovation and 
brand innovation) and “Two Highs” (high-tech intensive and high value added) 
the competitiveness of Taiwan’s industrial cluster has strengthened. 

Best Practice 15 – DUI  learning guiding Innovation 

Taiwan 
Focus is on being an efficient production base before going into the 
production and marketing of branded products – in a guided-process of doing, 
using and interacting (DUI-Learning). Taiwan has acquired learning via 
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linkages with foreign suppliers and in the processing front - where they set up 
policies that resulted into learning by DUI. 

Best Practice 16 – Offering Opportunities to build the global Creative Class 

USA, India 

Silicon Valley and Bangalore in India are excellent examples of centers that 
have been able to garner talented entrepreneurs making these regions 
attractive for other people. India is also shifting its focus from a country that 
was synonymous with back office to an innovation hub and is moving up the 
value chain. 

Best Practice 17 – Brute Force Model 

India 
Low-cost labor and capital leveraged with the intention of sourcing numerous 
ideas from talented people for making valuable discoveries. 

Best Practice 18 – Advisory Council on Innovation towards enhancing innovation policies  

Finland, India 

Dedicated body - Research and Innovation Council, entrusted with the 
responsibility of advising the Government, Ministries in research, technology 
and innovation policy by giving directions, coordinating, and following up and 
in evaluation activities. 
 
National Innovation Council (NInC), advisory body set up to devise innovation 
strategies and chalk out the roadmap for innovation for this decade. 

5.2.4  Funding Model 

Funding models predominant across the 6 countries are evaluated based on stages of funding, 

partnerships, FAs, approach to funding, incentives associated with funding, structure of agencies and 

bodies instituted. The best practices are captured in table 5.2-5. 

Table 5.2-5 Benchmarks by Best Practices (Funding Model) 

Best Practice 1 – Full Cost Model for Research Funding 

Finland 

Academy of Finland has introduced the Full cost model to fund research 
projects. A maximum of 70% of total cost of the project is funded by the 
academy. The total cost of the project includes both direct and indirect costs 
associated with executing the project. 

Best Practice 2 (Proposed)– Core Funding Model Driven by quality, effectiveness and 
internationalisation 

Finland 

Funding model comprises three parts: education factor (41%), research 
factors (34%) and education and policy objectives (25%), the last category 
includes funding for national tasks and funding needed for coordination of 
university centers. 

Best Practice 3 – Public-Private Partnerships  

Finland, Sweden 

With the need for private co-financing for most innovation support 
instruments, public-private partnership has been largely gaining importance 
towards additional support. 
A range of government organizations and private foundations are involved in 
funding for public-private partnership projects at Swedish institutes, including 
VINNOVA, Swedish Research Council, and Foundation for Strategic 
Research and the Knowledge Foundation. 

Best Practice 4 – Focus on Thematic Funding for Projects  

Finland Tekes and Sitra offer funding for Thematic Research of national importance. 

Best Practice 5 –An array of agencies entrusted with funding different stages of the New 
Venture  

India 

Government funding aimed to fund various stages of new venture 
development includes funding for  -Technology Development Funds, Funds 
for patent protection, Technology in-licensing funds, technology scale-up/ 
validation/ de-risking funds, market entry funds, expansion funds. 
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Best Practice 6 - Technology Commercialization firms provide Seed Stage Funding for Tech 
Start-ups 

India 
Facilitate in commercializing cutting edge technologies and get involved with 
entrepreneurs from early stage of company creation. 

Best Practice 8 - Successful Entrepreneurial Networks for Early Stage Funding 

India 

Successful Entrepreneurs team up to together raise funds and support start-
ups in the first 12 months of operations by hosting accelerator programs, 
which involve offering advice, mentoring and business network building 
opportunities. 

Best Practice 9 – Virtual Crowd Sourcing for Start-up Funding 

India 
A strategy where funds from several investors are pooled and then 
channelized to promising start-ups. This warrants start-ups to subscribe and 
become member of virtual network. 

Best Practice 10 – Start-up Incubation by Private Companies 

India, USA, Sweden 
Unlike the traditional set-up of publically funded institutions dominating in the 
seed stage, private companies are investing in the long term seed stage with 
high risks. This is led by telecom companies. 

Best Practice 11 – VCs Inclination towards seed capital 

India 
VCs are finding the need to fund start-ups at the seed stage even before 
business models / operational scale and etc. are in place. 

Best Practice 12- Exclusive fund with focus on Bottom of the Pyramid Issues 

India, Korea 

India Inclusive Innovation Fund to focus on supporting entrepreneurs with risk 
capital funding for enterprises focused on the bottom of the pyramid and 
without compromising economic success. Essentially this fund will bridge 
growth and equitability. By accumulating capital from a variety of sources 
such as government and its agencies, contributions from various Indian public 
sector enterprises, banks and contributions from private investors, corporates 
and investment firms, the fund will support different stages of enterprise 
development. 
Korean Trust Fund on ICT4D supports projects providing ICT4D solutions for 
social growth and poverty reduction. 

Best Practice 13 – Research Grant Associated with Incentives 

USA 
Research grants are accompanied by incentives for researchers and this 
drives them to undertake research. 

Best Practice 14 – Performance based Research Funding 

Sweden, Finland, USA 
Core funding is based on performance based assessment / research output in 
terms of publications and patents. 

Best Practice 15 - Apex body to distribute State Resources 

Korea 
The National Science and Technology Council (NSTC) is entrusted with the 
responsibility of distributing funds and evaluating state funded RD&C projects.  

Best Practice 16 –  Funding aligned towards Challenge-led Research  

USA 
Public funding aligned towards long-term, challenge-led research linked to 
international collaborations plays a significant role in commercialization of 
major innovation.  

Best Practice 17 –  Structured Process towards Identifying Priority Areas for Funding 

Sweden 

VINNOVA actively engages private institutions in annual funding strategy 
definition process via formal and informal consultation (workshops, academia-
private sector interaction) and technology foresight studies. Continuous 
refinement of funding strategy and adjusting funding based on market needs 
is adopted. The funding agencies gather information on private sector 
research needs regularly. The key aspect of Swedish Science and Innovation 
System is that research funding foundations are equipped with public capital 
partially. The Knowledge Foundation (KKS) promotes IT through 
infrastructure investments and knowledge exchange among stakeholders. 
Complementing the technology foresight aspect is the bottom-up process 
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adopted for research funding wherein the agencies call for tenders in line with 
the research and technology areas. 

Best Practice 18 –  Advice Service – Funds based on Long term Development Goals 

Sweden 
The consultancy service called the West Sweden EU Project Analysis Service 
or WEPA provides access to funds based on long-term development goals.  

 



 

205 
 

5.3 Gap Analysis of RD&C vis-à-vis Benchmarks 
 

5.3.1  Research, Development and Commercialization 

Table 5.3-1 Strengths and Weaknesses of Malaysian RD&C 

Strengths Weaknesses 

 Tax holidays to promote RD&C investments 
which are on par or exceed those of other 
nations; 

 Formulation of National Roadmaps 
highlighting the plans for the nation; 

 Sufficient technology parks with the 
associated incentives and assistance; 

 Malaysia remains a strong trading nation with 
strong ICT spending which could allow for a 
big potential FDI from potential partners; 

 Policies and infrastructure by the government 
has been established to ensure the success of 
the local ICT industry through partnerships or 
MNCs; 

 Stable government and legal framework 
provides assurance to foreign investors.; 

 Strong presence of local and international ICT 
players, establishing Malaysia as a base for 
business and a platform for business 
expansion; and 

 Geographical and cultural factors enable 
Malaysia to be centrally located to capture the 
Asian market. 

 Lack of locally developed technology that’s 
commercially competitive on a global level; 

 Lack of technical skills among workforce and 
students hampering high level research; 

 Lack of competent training centers providing 
high quality education; 

 Low correlation between local RD&C output 
and industry requirements; 

 Local market for ICT integration could also be 
limited in order to warrant more startups to 
start developing indigenous technology; 

 Small number of patents filled in Malaysia for 
ICT; and 

 Lack of an innovation culture for ICT 
development where majority of startups are 
services or vendor based resellers. 
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Figure 5.3-1 Research, Development and Commercialization Gaps 

 

RD&C Programs and Funding 

Malaysia should establish a national level cluster of RD&C centers with a formal structure and clear 

mandate for FAs. Currently what is lacking is also a formal technology transfer program, which enables 

the technology developed from government funded IHLs to be transferred to Malaysian owned 

businesses.  

USA, Finland and Sweden rank highly compared to the rest of the benchmarked nations, in terms of 

comprehensive coordinated plans for RD&C efforts. The formation of a national level Center of Expertise 

(Center of Excellences in Malaysia) allows top minds in the respective countries to come together to 

pursue joint research. Further to this, the CoE setups in these countries are run as a private entity with 

adequate accountability for the results of their research.  

Leveraging the CoE oriented approach to enable excellence in research in a specific technology area, 

requires identification of key technologies. Malaysia’s lack of a consistent and comprehensive master 

plan to target select FAs is hampering the focused application of the COE approach to achieve 

excellence in research. 

Several niche areas have previously been identified, but no concerted efforts have been made to ensure 

that adequate RD&C activities are focused on the identified areas. This is in stark contrast with 

Scandinavian countries where very specific areas of focus are tied to certain CoEs at a national level and 

long term research is pursued at these centers. The role of identified CoEs could be compared to the RIs 

in Malaysia such as MIMOS or SIRIM. However, a problem exists where these CoEs do not seem to have 
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adequate resources especially expertise. The majority of the research talent in Malaysia currently lies with 

the IHLs or the private sector pursuing other forms of research which traditionally is fundamental in 

nature.  

Consequently it is believed that a formal technology transfer programme which allows for research funded 

by the government to Malaysian owned businesses can help jumpstart the move from applied research to 

prototype or even commercialization.   

Tax Incentives 

Malaysia does not lack tax incentives when it comes to RD&C. Companies involved in ICT research can 

apply for MSC status which grants tax exemptions for the entire business operation. Other tax grant 

schemes are also available for more established companies in areas related to ICT such as electronics or 

advanced manufacturing. 

RD&C Policies 

There is a lack of a consistent policy and implementation for RD&C. Furthermore, there needs to be a 

programme to cultivate a successful career outlook in RD&C. 

Malaysia lacks a consistent approach toward RD&C policies, where policies are formulated and 

implemented but are not enforced. Countries such as USA and Taiwan have consistent policies which are 

tweaked every few years to ensure that the policies are in line with the latest technological trends. The 

consistency of such policies ensures that the policies are then implemented without prejudice. For 

example in the USA, through the National Science Foundation, technology areas which are given priority 

under national RD&C policies are given additional funding and grants via dedicated government 

agencies. In Taiwan, policy tools are formulated to encourage industry and academia collaborations in 

targeted RD&C FAs and steps are also taken to mitigate the risk of innovation and market failure. Further 

to this, Finland has policies in place to help foster innovation and assist in improving the outlook for a 

career in research. 

RD&C Infrastructure 

There should be a consolidated national level CoE with sufficient funding for both research activities and 

equipment. 

Taiwan’s ITRI platform is a key hub for national RD&C with specific mandates. 

The USA houses dedicated CoEs for technology areas such as bioinformatics, cognitive science, wireless 

communication and cloud computing, which are much more advanced, in comparison to Malaysia. By 

setting up these centers, which work with indigenous or open sourced technology, it provides an 

opportunity for the personnel of the CoE to be trained in such technology as well.  Malaysia currently 

lacks a variety national level center which is dedicated and equipped to such levels. Although current 

infrastructure does exist such as MIMOS and SIRIM but it is scattered and not as well funded in 

comparison to other nations.  

Research Focus Areas – Institute Level 

The FAs currently being pursued by Malaysia are in line with global trends, as identified in the 

benchmarking process. Some of the notable technologies are Nanotechnology, cyberspace security, 

high-speed internet, electric grid modernization, artificial intelligence, semantic web, networks, analytics, 
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telecommunications, augmented reality and green technologies. The only gap identified is that the 

research being performed in Malaysia is still lacking the intensity shown overseas. 

Research Relevance to Market Needs 

Improvements are needed for closer collaboration between research and industry through a formal 

program. 

Malaysia does perform research on topics in line with the current market trends, similar to the countries 

that are being benchmarked. However, the level or technical competence of research being produced in 

Malaysia could be of questionable quality due to the low uptake in commercialization and also the 

feedback provided by industry. In the leading countries such as in USA, Sweden, Finland, Taiwan and 

Korea, constant industry collaboration ensures that the RD&C being conducted is always up to market 

expectations. This is particularly true for Taiwan and Korea where very close industry collaboration allows 

for truly relevant research to be conducted. Furthermore, government policies in those countries 

encourage active collaborations between the government funded RIs and CoEs and the local industry. 

Malaysia is currently lacking a national initiative to encourage IHLs to partner with local industry players 

for RD&C activities in the ICT space.  

Technology Commercialization 

Malaysia needs a programme to bridge the gap between research and commercialization. Efforts are 

needed to jump start the Venture Capital ecosystem to be self-sustaining and encourage small 

businesses to be risk takers. 

• The USA has several programs which aim to bridge this gap such as Small Business Innovation 

Research (SBIR) Program, The FAST (Federal and State Technology) program, New Markets 

Venture Capital (NMVC) and Small Business Investment Company (SBIC). 

A) Technology Commercialization Programs and Funding 

The USA is an ideal example for technology commercialization-oriented programs and initiatives. Highly 

structured initiatives such as the Ben Franklin Technology Development Authority (BFTDA), Technology 

Transfer Programme under the Federal Technology Transfer Act (FTTA) of 1986 and also Small Business 

Innovation Research (SBIR) Program, were introduced and implemented to bridge the gap between 

technology development and commercialization activities. Additionally, encouraging venture capital 

investment programs such as The FAST (Federal and State Technology) Program; New Markets Venture 

Capital (NMVC) and Small Business Investment Company (SBIC), were introduced to further induce 

small start-ups in technology RD&C.  

In Taiwan, the Ministry of Economic Affairs (MOEA) and National Science Council (NSC) are bestowed 

with the crucial task of augmenting the rate of technology commercialization at the national level. Working 

in tandem with these organizations are ITRI (Industrial Technology Research Institute) and HSIP 

(Hsinchu Science Industrial Park) which primarily focuses on technology development and technology 

transfer between public and private entities.  

In Finland, Tekes, the Finnish Funding Agency for Technology and Innovation and SITRA extensively 

promote technological entrepreneurship. Tekes has even gone one step further by funding up to 70% of 

the cost required for preparing for the commercialization of research outcomes. This could certainly assist 

and accelerate research institutions to propel their research work from the laboratory to the marketplace.  
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B) Technology Commercialization Laws and Policies 

In an effort to compel technology commercialization, adequate laws and policies are required. In essence, 

these regulations and policies are needed to provide a favorable platform to not only alleviate any 

difficulties in tech commercialization but also to spur the growth of small startups and university spin-offs 

and to safeguard their creations through proper patent protection.  

Taiwan has channelized tremendous efforts to formulate numerous nation-level laws and policies favoring 

technology commercialization under the supervision of the Ministry of Economic Affairs (MOEA) and 

Science & Technology Law Institute (STLI). With a structured regulatory environment in place, the 

institutions provide a platform for Taiwan to acquire RD&C technologies from other nations for further 

development. Hence, implementing these policies would equally encourage technology collaboration and 

knowledge generation between local and foreign research entities. 

A key highlight of establishing nation-level programs and policies specifically for tech commercialization 

purposes is that it could foster innovation amongst research institutions to another dimension. 

Researchers and inventors are more inclined to render their research activities into commercially viable 

products and applications when there is strong support from the government and respective government 

agencies. Researchers need to be less concerned about IP violation by other irresponsible parties as 

adequate regulations are in place. 

In addition, such laws could vastly stimulate the growth of startups and highly skilled jobs and could 

positively impact the nation’s economy. Malaysia could follow the footsteps of other developed countries 

in allowing a more vibrant technology development environment and escalate its economic 

competitiveness.   

5.3.2  IP Management 

There is also a lack of supporting legislation, especially concerning IP.  

The technology commercialization process in Malaysia could be classified as highly fragmented and 

inefficient. Technology commercialization essentially refers to transition of research work and results from 

universities, or research laboratories, into commercially viable products or applications. However, this 

responsibility to channelize research and innovation to the market place is generally driven by the 

university or research labs themselves. With a low rate of research commercialization in comparison to 

other developed nations, numerous efforts have to be implemented and streamlined, to enhance and 

accelerate technology commercialization in universities and research institutions in Malaysia. 

5.3.3  Innovation Ecosystem 

The lack of research relevant to the industry is hampering commercialization of current RD&C 

technologies. A balance between the need for fundamental and applied research at IHLs is 

required to cater to academia and industry. This is because fundamental research is several years 

away from commercialization. 

From the lack of significant success, in terms of commercialization of existing local RD&C, it can be 

concluded that the existing RD&C conducted may not meet the expectations of the ICT industry. From 

surveys conducted by funding agencies under the purview of the Ministry of Finance and 

commercialization arms, there seems to be a disconnection between the expectations and requirements 

of the ICT market as compared to the outcome of RD&C activities. 
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Majority of research initiatives that are being conducted are fundamental in nature and might not be for a 

technology that can be quickly commercialized or be readily usable by the industry, or even something 

that can be pushed to the market. Generally IHLs tend to focus towards fundamental research, since the 

academia promotes the publications of research papers. To this end, majority of the researchers at IHLs 

tend to focus on fundamental technology rather than focus on solving problems faced by the industry at a 

fundamental level. 

This in turn represents a gap in the ecosystem where the industry is expecting ready to use technology to 

be available from the researchers, but currently only basic research is available that needs to be further 

developed. Some researchers, through the CoE model, have already begun embarking on further 

development of their technology towards an application type development - which could bring easier 

acceptance by the market. Furthermore, through several government initiatives such efforts by MDeC 

have enabled closer collaborations between the IHLs and market requirements, allowing researchers to 

develop technologies that are actually desired by the market. 

The generic model opted by universities to push for commercialization activities is by establishing an 

external commercialization entity. This unit essentially focuses on enhancing innovation, 

commercialization, IP management and human capital development.  

Government initiatives towards a more knowledge and innovation-based economy have changed the 

existing RD&C activities at universities, which are gradually being transformed and remodeled to RD&C. 

With the monumental amount of funds being supplied by the government, there is an immense drive to 

render research work into commercially viable products. This could not only generate positive income and 

increased revenue for universities but also fundamentally augment the level of innovation of research 

work being executed at the university level.  

Aligning with this vision, MOHE focus of driving RD&C activities amongst the universities has changed 

radically in the past few years. Initially, it was to spur a research culture within Malaysia (2006 – 2008), 

and subsequently to attain qualitative research by year 2008 – 2010. However, to further compete with 

developed nations, the current core focus is to upgrade the innovation level and commercializing the 

technologies that arise from research (2011 – 2012).  

Currently, Malaysia is still at the nascent stage in building the linkage between research work and the 

marketplace in a manner similar to developed nations. Thus, a lot of efforts are being implemented to 

facilitate a more conducive environment for commercializing research output at the university level.  
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5.3.4  Funding Model 

Figure 5.3-2 Proposed Funding Model According to Value Chain 

 

More often than not, most of the funds and financial assistances provided in Malaysia for technology 

RD&C and technology commercialization are from the government or government-linked agencies. As a 

result, the whole innovation ecosystem in Malaysia relies heavily on government or public funds to propel 

the growth of RD&C. However, government funding or grants are only readily available in sufficient 

quantity only for the RD&C phase, but lacking in the commercialization phase. 

In contrast to other developed nations such as Finland or USA, the private sector plays a more proactive 

role to spur the growth of research, innovation and commercialization. Venture capitalists (VCs) and 

Angel Investors are undeniably providing massive financial support to commercialization activities and 

startups that could develop groundbreaking innovations.  

Further to this, there are more than 20 private and mixed funding institutions in Finland which are 

currently channelizing their funds towards qualitative investments into startups with high potential.  

From this viewpoint, private-driven funding is still absent in Malaysia especially in the phases highlighted 

(Productize and Commercial Market Push), which requires private sector participation to be successful. 

The current funding model is heavily dependent on public funds to push for RD&C success and could 

hinder the nation’s economic growth in the long run. The lack of a healthy venture capital ecosystem 

could also hinder the growth of startups in Malaysia, as most initiatives will run out of their initial 

government grants before their products are mature enough for successful market penetration.  

Best Practices that can be leveraged 

From the previous section where the best practices from the selected 6 country analysis have been 

analyzed, the following best practices are deemed to be important, or currently lacking, in Malaysia. 

Implementing these best practices could enable stronger commercialization of the research that’s 

currently being conducted in Malaysia: 

 Agencies Entrusted with broad portfolio of RD&C enhancement responsibilities [Infrastructure, 

Collaboration, Commercialization]: 

 AIM was formed with such purpose in mind but implementation is still in progress. 



 

212 
 

 Tax Deduction as Cash Reserves for future RD&C: 

 This is a measure implemented in Korea and can be implemented in Malaysia to spur large 

corporations both local and MNC to invest in RD&C activities in Malaysia, creating a stronger 

talent pool. 

 Market needs driven research: 

 A comprehensive policy review is needed to ensure that the research being conducted is 

actually driven by industry needs. 

 Dedicated policy driving innovation aligned with needs driven research: 

 A dedicated policy by MOSTI and MOHE is needed for collaborative research and to ensure 

no overlaps between areas of research to maximize funding effectiveness. 

 Policy aimed at advancing collaboration amongst industry and academia: 

 Incentives such as those provided in Korea and Taiwan are needed to spur participation of 

local industry players to partner with RD&C institutions. 

 Policy aimed at increasing the GDP for RD&C: 

 A policy is needed to ensure that RD&C activities are pegged to a ratio of GDP. 

 Technology Evaluation Model: 

 Pioneered by Korea, a central agency is needed to ensure that RD&C results can be 

evaluated and assessed for commercial viability. 

 Funding Support to evaluate commercial potential of technology: 

 A fund to support commercialization of technology should be implemented to ensure local 

technologies are able to obtain the necessary funding to pursue the various stages of 

commercialization. 

 Commercialization timeline driven research: 

 A policy can be implemented to ensure that certain research projects are driven by 

commercialization objectives. 

 Phased options for collaborative RD&C: 

 Aimed at industry-researcher collaborations, more initiatives should be in place to encourage 

various forms of research collaborations with government support, in order to build research 

capabilities. 

 Dedicated programmes supporting commercialization process: 

 Dedicated agency to support and mentor the commercialization of locally developed 

technology. 
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5.4 Commentary on Malaysian ICT RD&C 

Figure 5.4-1 Malaysian ICT RD&C 

 

Education 

Education in Malaysia has always been an important national agenda with two separate government 

ministries (Ministry of Education and Ministry of Higher Education) governing this sector. The relative 

abundance of Institutions of Higher Learning (IHLs) allows the average Malaysian students various 

opportunities to pursue a higher education certificate. Coupled with stringent requirements from the 

Malaysian Qualifications Agency (MQA), this ensures that the courses offered are of standard. Further to 

this, close cooperation of IHLs with industry players allows their curriculum to be closely tied to market 

requirements and eventually leads to research collaborations.  

In one particular success story, USM has particularly close industry ties with MNC companies operating in 

Penang - due to their close geographic location with leading MNCs operating on the island. This close 

relationship has brought several fruitful industrial research collaborations, especially in the field of 

advanced electronics, wireless communications and ICT.  

However, the current education system has been viewed as not producing enough highly skilled 

graduates in order to meet the demands of the nation. The lack of post graduate students, especially in 

the science and technology fields, can negatively impact the RD&C capabilities of IHLs. The lack of 

rewards, in pursuing a career in RD&C, is also a major factor for the best talents in the country to opt for 

the private sector (especially MNCs). On top of this, the deficiencies in the education policy have seen 

some complaints from the academia and industry, with some of the current graduates lacking a proper 

mastery of their areas of study/specialization. 

Funding 

Research in Malaysia is generally funded via government grants or other financial instruments. These 

funds are generally managed by MOHE and MOSTI with some participation from agencies backed by the 

Ministry of Finance. These bodies provide different kinds of funds for various types of RD&C activities for 

IHLs, private institutions or companies. These funds are designed to spur and incentivize RD&C activities 
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in Malaysia. Furthermore, the feedback received from primary interviews indicates that these funds are 

being disbursed in a transparent manner. 

Although funding is available, the manner in which the funds are being disbursed lacks focus and does 

not have linkages to the current national agenda. Although various roadmaps have been developed in the 

past, the integration of these roadmaps with the various funding sources has not been done efficiently.  

Further to this, the current system is open to abuse and lacks a review system to blacklist grant recipients 

who are serial underperformers. On the basis of the interviews conducted, researchers who have not 

been meeting the objectives of previous grants are still able to apply for new grants, despite the failure of 

their previous projects. The lack of a proper mechanism to ensure the effectiveness of the funds granted 

can cause non-significant RD&C to be conducted. In addition, smaller companies are unable to obtain 

funding, for commercializing and marketing their products. 

Ecosystem 

The non-existence of a mature Venture Capital (VC) funding ecosystem is a major hurdle in 

commercializing Malaysian RD&C technologies. Despite financial backing from the government, the lack 

of pre-IPO funding is a major hurdle for small companies that are trying to scale up their products 

(especially in the ICT arena where there’s a lack of collateral for traditional bank loans).  

Besides providing funds, VCs are also important to provide guidance and mentoring to small companies 

which may be lacking in business acumen. Besides the lack of a working VC network, the lack of faith in 

Malaysian technology is also hampering the success of any Malaysian developed product. In other 

countries such as Korea or Japan, small companies can succeed due to the large domestic market 

available, allowing a startup to gain traction domestically before scaling up to international markets. Even 

government procurement policies related to ICT do not provide any allowance for domestically developed 

technology and are very often supportive of foreign technology. 

That being said, there are some ministries such as the Ministry of International Trade and Industry (MITI) 

that assist local companies by promoting them internationally through roadshows. Furthermore, 

government agencies such as MDeC have played a crucial role, through the MSC initiative, in assisting 

local companies in competing against MNCs. This has been achieved through various grants and training 

initiatives, which have helped local companies and startups gain the experience needed, to launch their 

ICT based technologies. 

Culture 

Malaysia has traditionally had a strong entrepreneur based society where SME’s have played a 

significant role in driving the country’s economy. It is common to see new companies being setup in 

various industries when such opportunities arise. In tandem, the hardworking and versatile nature of the 

Malaysian mindset contributes to the success of businesses. 

However, the entrepreneurial culture prevalent in Malaysia seems to elude the ICT sector. Although there 

are a few successful local ICT companies, the number of startups in Malaysia pales in comparison with 

other sectors. Factors limiting the number of startups include the lack of exposure to the ICT sector and 

the familiarity of traditional investors with this sector. The Subsequent lack of desire to try something new 

could also be hindering the number of new participants.  

In addition, the preference of a majority of researchers, to remain in academia, could also be a reason for 

very little technology, developed at the IHLs, being successfully commercialized. It has been commented 
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at the workshops conducted, that researchers lack the drive to commercialize their own technology. 

Further to this, Malaysia has, so far, been a follower of technology rather than an innovator. 

Establishing a boutique ICT university 

MOHE recently approved the setting up of a full-fledged university specializing in ICT, with a letter of 

invitation already having been sent to the winning private company to setup the university. This comes as 

a result of one of the recommendations made in the recent ICT Human Capital Framework developed by 

MOHE and MADICT (MOHE). A specialized university, focused on ICT, has been proposed, with the aim 

of producing enough ICT professionals and knowledge workers to support the ICT industry in Malaysia 

(particularly in software technologies and applications). It is proposed that this ICT University should 

focus on RD&C, besides producing talents at all levels of competency. 

Among the core competency FAs are: 

 Artificial Intelligence; 

 Software Engineering; and 

 Computer Systems. 

 

These core competencies are then to be applied in these niche domains: 

 Business Analytics; 

 Creative multimedia; 

 Health Informatics; 

 Legal Informatics; 

 Social Informatics; and 

 Embedded Systems. 

 
It is hoped that at such an establishment, valuable RD&C products and significant IP can be developed, 
through a thoroughly dedicated IHL environment with strong linkages to the industry. 
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5.5 Positioning Malaysia in Top 10 of World Economic Forum 

Innovation Index 

5.5.1 Baseline of Malaysian Technology and Technology Evaluation Metrics 

A description of the Malaysian ICT RD&C landscape has already been provided in the earlier sections, 

as well as exploring the technologies that have been developed. These technologies were linked to the 

various universities and research institutions, and were then sorted according to commercialization 

status, and technology maturity.  

 

A summary of the available local technologies (and the corresponding commercialization status), is 

shown once again in the table below. The technologies are sorted into the following categories; 

Research, Potential Commercialized and Commercialized. The patent status is provided as well. 

Table 5.5-1 Baseline of Available Local Technologies 

 
Source: Frost & Sullivan analysis 

 

Figure 5.5-1 shows the baseline for maturity of local ICT technology, where the relative technology 

maturity for the various technologies has been estimated using a weighted scoring matrix. Different 

weights were given, depending on the technology maturity, as follows: 

 

Commercialized   = 45% 

Patent    = 25% 

Potential Commercialized = 15% 

Patent Application  = 10% 

Research   = 5% 
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Based on this scoring matrix, among all the ICT technologies shown, e-Services, Ubiquitous 

Connectivity, Big Data & Analytics, Security, and wireless intelligence have the highest technology 

maturity. 

 

e-Services   = 105.1 

Ubiquitous Connectivity              = 61.5 

Big Data & Analytics  = 37.0 

Security   = 36.5 

Wireless Intelligence  = 21.3 

 

The figure below shows, in graphical format, the technology maturity among all the ICT technologies 

investigated during this study: 

Figure 5.5-1 Baseline of Local Technology Maturity 

 
 

5.5.2 Identification & Analysis of the Available CoEs in Malaysia 

According to the Ministry of Higher Education, there are no certified Centers of Excellence, focusing on 

ICT technologies, among Malaysian universities. The Ministry has several criteria that have to be 

fulfilled by the corresponding RD&C body, before they will officially label the RD&C body as a CoE. 

 

However, several research organizations can be considered as CoEs in ICT RD&C (though the label 

may not be officially endorsed). 

 

CoEs in Universities 

 

Based upon the information that we received from numerous CoEs we reached out to (including 

Collaborative Microelectronic Design Excellence Centre (CEDEC) from USM, Centre of Excellence for 
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Wireless and Photonic Network (WIPNET) from UPM and Centre of Excellence in Semantic Technology 

and Augmented Reality from UniMAS), CoEs will play a pivotal role in driving and coordinating specifically 

oriented research objectives. As indicated, CoEs will leverage a wide range of expertise from different 

researchers with diversified backgrounds.  

 

Interestingly, with the establishments of these CoE organizations, external parties are more open to 

perform research collaborations with the CoEs. These external parties include local and foreign 

universities, MNCs and other research bodies. In the case of CEDEC, they have extensive ongoing 

collaborative efforts with Silterra, INTEL and Agilent based in Northern Malaysia. Other than this, the CE 

from UniMAS frequently collaborates with companies and universities from France, Germany, New 

Zealand and USA.  

 

As a result, CoEs in universities are viewed as a good platform to publish qualitative research papers, 

expand collaboration networks, escalate the quality grade of research executed and channelize efforts 

towards bringing research outputs to the marketplace. Thus, CoEs play a prominent role to impel RD&C 

at the national level. Further to this, the recent approval to start a boutique ICT University can play an 

important role in specializing in certain core areas and help in developing innovative RD&C. 

 

SIRIM 

 

SIRIM is a government-owned research organization specializing in RD&C and standards development. 

Although SIRIM does RD&C in a wide range of subjects, ICT is not considered one of its core RD&C 

areas. 

 

Table 5.5-2 shows the number of ICT-related RD&C projects carried out in SIRIM, between 2006 and 

2012: 

Table 5.5-2 ICT-Related RD&C Projects in SIRIM, 2006 – 2012 

 
 

From the research data acquired from SIRIM, the number of ICT-related projects that received financial 

assistance from the government (Science Fund or Techno Fund) is gradually decreasing.  

 

Since 2006, when 26 projects were successfully funded, in 2011 the number radically decreased to 11 

and further downwards to 9 in 2012. From an external viewpoint, this could be mainly due to the rising 

competition from other research institutions which could perform similar or better quality research projects 

than SIRIM. Additionally, the top 3 FAs in the ICT domain pursued by SIRIM within the 2006-2012 

timeframe are Flexible Manufacturing, Point of Care and Nanotechnology. These projects are not 

Technology Focus Areas (TFAs) 2006 2007 2008 2009 2010 2011 2012 Grand Total

Bio-sensing 2 1 1 1 2 7

e-Services 2 1 3

Flexible Manufacturing 8 8 9 7 2 4 2 40

Nanotechnology 5 1 5 1 12

Point of Care 6 1 4 2 1 14

Security & Platforms 1 1

Smart Agriculture 2 1 1 2 6

Smart Building 1 1

Smart Grid 1 1 4 1 1 8

Smart Transportation 1 3 3 7

Grand Total 26 11 21 17 4 11 9 99
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perceived as fundamentally ICT-driven projects and do not contribute directly to the growth of the ICT 

landscape at the national level. 

 

MIMOS 

 

MIMOS is widely recognized as the premier research institution specializing in ICT-related RD&C in 

Malaysia. Established in 1985, MIMOS is the largest holder of ICT-related patents in Malaysia, with its 

patent portfolio growing year by year. Its current core RD&C areas are: Last Mile Solutions, Enterprise 

Framework and Fusion Sensors.  

 

Besides its role as a RD&C organization, MIMOS has also contributed toward the preparation of several 

technology roadmaps commissioned by MOSTI. 

Table 5.5-3 ICT-Related RD&C Projects in MIMOS Funded by Science Fund, RMK10 

Focus Areas Grand Total 

Advanced Interfaces 2 

Big Data & Analytics 1 

Cloud Computing 3 

MEMS 1 

Security 7 

Semantic Web 2 

Wireless Intelligence 8 

Grand Total 24 

 

The table above illustrates the numerous ICT-related research projects performed by MIMOS and funded 

by MOSTI via the Science Fund initiative. All these research projects were approved within the RMK10 

and are still ongoing.  

 

In alignment with its core FAs, MIMOS is channelizing their research efforts towards the following 10 

research areas: Advanced Analysis & Modeling, Advanced Computing, Information Security, Intelligent 

Informatics, Knowledge Technology, Microenergy, Microelectronics, Nanoelectronics, Psychometrics and 

Wireless Communications. Therefore, as a national-level research institution, MIMOS does undeniably 

play a crucial part to enhance the ICT-driven RD&C in Malaysia.  

 

Table 5.5.4 summarizes the key innovations developed by MIMOS, as provided in their corporate booklet. 

No other information was provided by MIMOS apart from corporate brochures due to confidentiality 

reasons. 
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Table 5.5-4 Technologies Developed by MIMOS. 

MIMOS 

Technologies 
Description 

Mi-MSCAN 

Miniature sensors that detect physical or environmental conditions and relay the 

data through a wireless system that is centrally monitored by an online system 

called Precision Agriculture Management System (PAMS). 

Mi-Semantic  
Semantic platform with modular, web enabled components. This platform is W3C 

and SOA compliant. 

Mi-iLMS 
Intelligent learning management solution. Educational administrative bodies can 

monitor student performance on dashboards. 

Mi-SP 

Surveillance platform with high-level video analytics that actively acquires and 

analyses live video feeds 24/7 from monitoring cameras, and alerts users of the 

system of suspicious events via an online system.  

Mi-Dashboard 
Knowledge management system that displays multiple application data from 

various information sources on a singular dashboard. 

Mi-I2P 

Informatics platform that efficiently integrates disparate information sources and 

various applications, helping decision makers to evaluate and make decisions in 

real-time. 

Mi-Page 

Web based system that displays content and information services from the 

Internet direct to the user on computing devices such as desktops, notebooks, 

kiosks and other mobile gadgets. 

Mi-Market Web based platform used to develop e-Marketplaces for any business sector. 

Mi-Office  
Supply chain management solution with real-time updates on material movement 

and goods tracking, on a single dashboard. 

Mi-IaaS 

Infrastructure as a Service platform that allows computing infrastructure to be 

hosted on the Internet. The platform is non-dependent on any specific cloud 

software or hardware. 

Mi-SaaS 

Software as a Service platform for hosting of software applications on the Internet 

by service providers, which can be subscribed to by anyone having an Internet 

connection and a basic computing device.  

Mi-WiWi 

Wireless platform that comprises multiple variants of broadband access devices 

with multicasting and IPv6 features that enable Internet access, mobility, VoIP and 

wireless IPTV. A Mi-WiWi Element Management System (WeMS) comes with this 

solution for centralized device administration, upgrade and maintenance. 

Mi-Secure  

Security platform suites with various built-in security elements to secure 

information ranging from data storage, data access and data transfer in web 

application programming.  

Mi-Trust  

Platform for pre-built security layer inside a computing system that provides a 

secured computing environment via virtual machine integrity, remote attestation 

and cryptographic keys for safe information transfer on client PCs, Internet cloud, 

servers and tokens.  

Mi-Tablet  
Multitouch tablet PC in a thin, compact and light form factor with simple navigation 

via an additional stylus input.  

Mi-Netbook  
Netbook enhanced with Microsoft Student Innovation Suite for e-Learning of 

computer basics and Internet. It also comes with Mi-Page pre-installed. 
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5.5.3 Areas of Enhancement of Existing Technology Roadmaps 

All of the existing technology roadmaps are still relevant, with most of the technologies being 

recommended still worthy of being pursued. Nevertheless, an update of the technologies to be 

researched should be undertaken as most of the roadmaps were prepared 4 to 5 years ago, and 

technology trends have moved forward since then. Most importantly, the roadmaps will require a 

governance mechanism that should be responsible for their implementation.  

 

Below is a summary of the areas of enhancement for existing technology roadmaps. 

Table 5.5-5 Areas of Enhancement of Existing Technology Roadmaps 

Technology 

Roadmap 
Summary of Gaps Proposed Governance Mechanism 

MEMS 

 Roadmap did not set milestones; and 

 Human capital for new product 

development needed – new generation 

of MEMS products. 

 MDeC to take the lead role in 

pushing for MEMs development in 

the private sector; and 

 IMEN from UKM can be the main 

coordinator for RD&C activities. 

Nanoelectronics 

 No funding mechanisms identified in 

roadmap; and 

 Human capital for new product 

development needed, especially 

researchers skilled in RD&C, since this 

is an emerging technology. 

 A task force can be set up within 

NanoMalaysia Bhd to look into the 

implementation of the 

Nanoelectronics roadmap. 

Semantic 

Technology 

 Roadmap did not set milestones; 

 Roadmap did not identify stakeholders 

to implement the roadmap; 

 No funding mechanisms identified in 

roadmap; 

 Private sector participation not 

detailed; and 

 Roadmap has not outlined specific 

programs and projects to implement 

the objectives. 

 MIMOS to spearhead the 

implementation of the semantic 

technology roadmap. 

Grid Computing 

 Human capital development not 

detailed; and 

 New product development – future 

applications beyond 2010 are not 

indicated in the roadmap. 

 KnowledgeGRID Malaysia 

(previously known as the National 

Grid Computing Initiative) to be 

taken over by MOSTI or MAMPU. 

Wireless 

Communications 

 No funding mechanisms identified; and 

 Human capital development not 

detailed. 

 Malaysian Communications and 

Multimedia Commission (MCMC) 

to spearhead the implementation 

of the roadmap. 

Cyber Security 

(Public version) 

 Roadmap did not set milestones; 

 Roadmap did not identify stakeholders 

to implement the roadmap; 

 No funding mechanisms identified in 

 CyberSecurity Malaysia to lead the 

implementation of the roadmap. 
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Technology 

Roadmap 
Summary of Gaps Proposed Governance Mechanism 

roadmap; 

 Private sector participation not 

detailed; and 

 Roadmap has not outlined specific 

programs and projects to implement 

the objectives. 

Biometrics 

 Roadmap did not set milestones;  

 Roadmap did not identify stakeholders 

to implement the roadmap; 

 No funding mechanisms identified in 

roadmap; 

 Private sector participation not 

detailed; and 

 Roadmap has not outlined specific 

programs and projects to implement 

the objectives. 

 No existing government agency is 

in charge of developing the 

biometrics industry; and 

 However, biometrics only plays a 

small role in the proposed FAs for 

the revised Strategic ICT 

Roadmap. If necessary, a new 

task force under MOSTI can be 

formed to implement the roadmap. 

Bioinformatics 

 Roadmap did not set milestones; and 

 Private sector participation not 

detailed. 

 It is proposed that the Malaysian 

Biotechnology Corporation 

spearhead the implementation of 

the roadmap, particularly with 

regards to commercialization; and 

 Supporting organizations should 

include the Malaysia Genome 

Institute, and the Institute of 

Biological Science, UM. 

Public Sector 

Open Source 

Software 

 Funding mechanism was not detailed, 

but it is assumed that the 

implementation of OSS requires 

minimal financial commitment; and 

 Private sector participation not 

detailed. 

 Public Sector OSS is being 

implemented by MAMPU, with 

considerable success. 

Nanotechnology 

 No major gaps identified, based on a 

quick glance of the recently prepared 

National Nanotechnology Policy and 

Strategy for Malaysia and the 

Nanotechnology Action Plan. 

 The National Nanotechnology 

Initiative (NNI) has formed 

NanoMalaysia Bhd as the main 

institutional mechanism to 

implement the new National 

Nanotechnology Policy and 

Strategy. 
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5.5.4 Focus Areas for Malaysia and Areas of Enhancement 

An assessment of the global RD&C trends in each of the FAs was carried out, and the findings are 

summarized in Table 5.5-5. The level of RD&C activity is an indication of how the ICT industry views the 

importance of that technology. The higher the level of RD&C activity, the higher the importance of that 

niche technology. As such, it is recommended that these niche areas should be considered when 

selecting the new areas for ICT RD&C projects for Malaysia in the future. 

 

Table 5.5-6 Level of Global RD&C Activity in the Various Niche Areas for each FA 

FOCUS AREAS LEVEL OF RD&C ACTIVITY (GLOBAL) 

Cloud Computing 

Cloud Services (For eg: IaaS, PaaS, SaaS, NaaS) High 

Cloud Enabling Solutions  Medium 

Cloud Deployment Models High 

Cloud Management Medium 

Cloud Infrastructure High 

Wireless Intelligence 

Real Time Location Systems (RTLS) High 

Internet of Things High 

Tags High 

RFID and WSN integration High 

RFID Data Management High 

M2M Home Automation Medium 

Smart Metering High 

Energy Harvesting Medium 

Intelligent Gateways Low 

Embedded SIM Medium 

Big data Research Areas 

Big Data Application (Business Intelligence, Analytics, 

Healthcare applications, Security Solutions ) 
High 

Big Data Storage High 

Hadoop Framework Medium 

Big Data Cloud Infrastructure  Low 

Data processing engine Medium 

Security  

Cloud Security High 

End Point and Mobile Device Security High 

Wireless Security High 

Network Security  High 

Web and Application Security Medium 

IP Video Surveillance High 

Advanced Video Analytics Medium 

Intelligent Data Processing Medium 

Integrated Surveillance Medium 
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FOCUS AREAS LEVEL OF RD&C ACTIVITY (GLOBAL) 

Megapixel IP cameras High 

Advanced facial recognition Medium 

Voice Identification Medium 

Open Source Video Management Software High 

e-Services  

e-Governance Medium 

e-Health High 

e-Education Medium 

Online Banking High 

Ubiquitous Connectivity 

WiMax Medium 

LTE High 

LBS Medium 

GPS Medium 

GIS Medium 

Broadband  Low 

Wireless Broadband High 

 

5.5.5 Best Practices Based on 6 Country Analysis 

Below is a summary of the best practices from the 6 country analysis, categorized according to the 

various practices. Any of these best practices can be adopted by Malaysia to improve the 

commercialization success of ICT-related RD&C.  

 

Laws and Policies to Promote RD&C and Commercialization 

 

 Research Focus in National Priority Domains; 

 Dedicated Polices Aligned Towards Fostering RD&C in ICT; 

 Dedicated Policy to Strengthen National Innovation System and Increase GDP contribution of RD&C 

Funding; 

 Dedicated Policy Driving Innovation Aligned towards Needs Driven Research, Favoring Start-up 

Growth and Collaboration; 

 Policy Aimed at Increasing the GDP for RD&C;  

 Dedicated Policy to Drive Innovation in ICT; 

 Broad Portfolio of Laws Favoring Commercialization; 

 Law for Promotion of Collaboration between Industry and university Favoring Commercialization; and 

 Technology Acquisition Policy Favoring Commercialization. 

 

Establishment and Strengthening of Agencies 

 

 Agencies Entrusted with broad portfolio of RD&C Enhancement Responsibilities (Infrastructure, 

Collaboration, Commercialization); 

 Establishment of dedicated Centers of Excellence (CoE); 

 Dedicated Agency/Programme Supporting Basic Research; and 
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 University Innovation Office (Technology Transfer Advice). 

 

Programs to Promote RD&C and Commercialization 

 

 Programs driving MNCs to setup RD&C centers; 

 Programme Supporting Early Commercialization of Technology; 

 Support to Early Stage companies/ SME/ Startups; 

 Incubator Support; 

 Marketing Programme Supported by Technology Commercialization Facilitators (TCFs); 

 Dedicated Programs Supporting Commercialization Process; and 

 Programs aligned to promote entrepreneurship. 

 

Tax Incentives 

 

 Tax Credit on RD&C Expenses; 

 Tax Credit towards fostering growth of SME’s; 

 Tax Deduction as Cash Reserves for Future RD&C; and 

 Tax Incentive in the form of Crediting Personnel Cost Against Corporate Income Tax. 

 

Funding 

 

 Funding Support to Evaluate Commercial Potential of Technology; and 

 Funding for Cost involved in Commercialization. 

 

Use of Models for Decision Making 

 

 Technology Evaluation Model; and 

 NABC Approach to Assessment of Ideas. 

 

RD&C Practices 

 

 Market Needs driven Research; 

 Drive towards Fusion Research Supported by Plans and Programs; 

 Commercialization Timeline driven Research; 

 Collaborative Network towards Enterprise Creation; and 

 Phased options for Collaborative RD&C. 
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6.1. Six Country Analysis 

6.1.1. Framework of Analysis and Parameters 

 

National Competitiveness in ICT is evaluated using the Double Diamond framework which encompasses 

four broad determinants – Factor Conditions, Demand Conditions, Related and Supporting Industries, 

Business Context. By including government as an important variable it influences four determinants. It 

also includes multinational activities. The table below gives a picture of the variables assessed under 

each of the determinants under both domestic and international conditions. Table 6.1.1 depicts the 

analysis framework and parameters associated with national ICT competitiveness evaluation. 

Table 6.1-1 National ICT Competitiveness Analysis Framework and Parameters 

Determinant Sub- Factors 

Factor Conditions – Domestic RD&C Expenditure as a percentage of Overall GDP 
(%) (2010) 

Broadband penetration as % of population (2010) 

National Vision 

a) Tech Parks 

b) ICT Training Centers 

c) Tax 'holidays' for ICT firms 

d) Online / distance education private partnerships 

e) National Roadmap 

Quality of Technical Skills 

Factor Conditions – International Outbound FDI ($ million) (2010) 

Inbound FDI ($ million) (2010) 

Demand Conditions – Domestic 
 

Total ICT Spending ($ million)  

GDP per capita of country  ($) (2010) 

GDP growth rate (%) (2010) 

Demand Conditions – International ICT exports ($ million) (2009) 

Related & Supporting Industries – Domestic 
 

Quality of Domestic Talent 

Educational Policies 

Educational Institute Infrastructure 

Growth in products warranting need for ICT 
integration 

Listed Domestic Companies in Financial Sector 
(2010) 

IT enabled healthcare initiatives  

Healthcare Expenditure as a percentage of GDP 
(2009) 

Long term Govt policies warranting need for ICT 

Related & Supporting Industries – 
International 

Foreign University Collaboration 

MNCs establishing setups locally warranting the need 
for IT enabled systems and processes 

In-house companies opening facilities globally 
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Determinant Sub- Factors 

MNC healthcare providers 

Inter country long term initiatives, policies spurring ICT 
Innovations 

Business Context - Domestic Organization Power  

IP / Patents 

Geographic Conditions 

Cultural Conditions 

Legal Conditions 

Political / Economic Environment  

Business Diplomacy  

Innovation Culture (private and public) 

Growth of Start-ups 

Business Context – International Foreign Alliances/Collaboration (private) 

 
Source: Frost & Sullivan Analysis 

Specific metrics are used for rating all the sub-factors under the determinants. The metrics are rated to 

denote 3 for HIGH, 2 for MEDIUM and 1 for LOW. A weighted average is computed for all metrics under a 

particular sub-factor. A consolidated score for a sub-factor is obtained and the same is used for 

generating the competitiveness index of countries.  

6.1.2. National Competitiveness – Double Diamond Analysis 

Domestic Diamond 

 

The domestic diamond reveals some interesting insights - Overall USA is more competitive than other 5 

targeted countries  with respect to demand conditions, growth of ICT in related and supported industries 

and business environment. Taiwan leads all countries and is competitive in ICT due to domestic demand 

conditions. Figure 6.1.1 is the radar chart showcasing ICT competitiveness of Nations from a Domestic 

Diamond perspective. 
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Figure 6.1-1 National ICT Competitiveness – Domestic Diamond 

 

 
Source: Frost & Sullivan Analysis 

Factor Conditions: 

 

USA leads in factor conditions, followed by Korea. Table 6.1.2 shows the Domestic Factor conditions 

across the 6 countries. 

Table 6.1-2 Factor Conditions– Domestic Diamond 

Factor Conditions Sweden Finland India Korea Taiwan USA 

Domestic 77.53% 92.59% 58.16% 92.99% 79.44% 100% 

Source: Frost & Sullivan Analysis 

#1 USA 

 Presence of numerous science and technology parks (more than 150) in USA promotes 

innovation; 

 In addition, the extensive incubation programmes create multiple opportunities for employment; 

 Moreover, dedicated training centers foster ICT education and skills, resulting in better technical 

expertise in the country; 

 Country’s IT education system and policies favour adoption of ICT resulting in quality 

professionals. However, USA houses a majority of IT companies have global footprints which 

enable them to leverage the talent pool of other countries as well; 

 The training programs offered, provide a forum for exchange of ideas, and information with 

professionals from the USA and other countries. They also provide a platform to discuss about 

policies and greatly enable the improvement in training effectiveness at the same time minimize 
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the impact of the digital divide. Several initiatives through national programs and private 

partnerships are fuelling ICT growth further; and 

 The government has formulated several plans towards the digital promise initiative which intend 

to explore innovative technologies in learning. USA has developed, dedicated roadmaps to 

promote cloud computing and to formulate innovative/advanced ICT technologies in education. 

Thus, USA is the hotbed for innovation, which is also evident from the aforementioned factors. 

 

#2 Korea 

 Korea is considered to be the leader in DSL connections per head worldwide, which could be 

attributed to the majority of the population living in apartments that enabled the rapid proliferation 

of high speed DSL connections. The country’s leadership in broadband connectivity could also be 

related to the internet demands of the “tech-savvy” Korean population; 

 Government policies and programs have favoured widespread adoption of broadband 

connectivity as compared to western countries. As of 2010, around 35.16% of the country’s 

population had access to fixed broadband connections; 

 Korea is slowly moving towards indigenous innovation; the Korean talent pool which was 

originally utilized mainly for enhancing manufacturing sector is now also being leveraged for in-

house RD&C; 

 The Korean government is inclined towards Green ICT Initiatives by utilizing emerging 

technologies in ICT such as cloud computing and virtualization. In October 2009, Ministry of 

Public Administration and Security announced "New Green ICT Action Plan 2012" – to reduce the 

emission of carbon dioxide by more than 10% till 2012, by reducing energy consumption and 

organizing environment-friendly movement; and 

 South Korea offers tax credits for companies with high growth as well as for small and medium 

enterprises.  These credits provide a highly favourable environment for companies to conduct 

RD&C (credit rate for the current RD&C expenditure is 20% (30% for SME’s))  and to set up 

manufacturing units. 

 

Demand Conditions: 

 

Taiwan leads in demand conditions, followed by India. Table 6.1.3 shows the Domestic Demand 

conditions across the 6 countries. 

Table 6.1-3 Demand Conditions– Domestic Diamond 

Demand Conditions Sweden Finland India Korea Taiwan USA 

Domestic 97.67% 73.12% 100.49% 86.26% 135.86% 100% 

Source: Frost & Sullivan Analysis 

#1 Taiwan  

With the increase in Taiwan’s per capita income level, the demand for imported, high-quality consumer 

goods has increased over the years. Establishment of trade offices in over 100 countries along with 

extensive diplomatic relationships with the countries has driven Taiwan’s economic growth.  
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# 2 India 

Over the decade, India’s average quarterly GDP growth was 7.45% and reached a historically high value 

of 11.80% in 2003 and a historically low value of 1.60% in 2002. Diverse factors such as agriculture, 

handicrafts, industries, and varied services contribute to the growth of this economy. Services which 

account for more than half of India's output are considered to be the prime source of economic growth.  

Related and Supporting Industries: 

 

USA leads in Related and Supporting Industries, followed by Sweden. Table 6.1.4 shows the Related and 

Supporting Industries across the 6 countries. 

Table 6.1-4 Related and Supporting Industries– Domestic Diamond 

Related and Supporting 
Industries 

Sweden Finland India Korea Taiwan USA 

Domestic 84.95% 79.89% 78.00% 76.61% 63.56% 100% 

Source: Frost & Sullivan Analysis 

# 1 USA 

 Use of ICT based Products for Education: The IT education system favours adoption of ICT 

and plans for enhancement in IT education has resulted in quality professionals. IT infrastructure 

in education is superior in the USA as compared to other nations, which is evident from the use of 

ICT based products (over 97% usage of ICT products) for educational purposes including training 

of students and teachers in ICT skills. The majority of public schools in the USA has internet 

access that is used for instructional purposes, which include assessing the student online, 

delivering high quality digital content, and framing instructional plans (by teachers); 

 Increase in employment opportunities: Diverse technology preparation programs have 

improved the efficiency and innovativeness of the workforce. This is evident from the increased 

employment rate in the sectors such as BFS, healthcare and emerging segments for smart 

applications (smart grids, smart buildings, or smart engines). In addition, an increase in the 

number of ICT specialists for conventional and emerging industries (cloud computing) has been 

observed; 

 Use of ICT products / technologies for Financial Services: USA has been successful in 

leveraging latest products / technologies (such as NFC) to improve its financial services. 

Innovation in mobile banking has been steadily increasing with a large number of financial 

institutions and start-ups offering diversity in their services. Adoption of Mobile banking in the US 

has grown multi-fold in the last few years starting from 2009. This could be attributed to the surge 

in mobile applications. Private banking firms such as Visa have developed banking solutions for 

the financial institutions in the US. As a result the country has been successful in delivering a vast 

range of solutions; 

 The government strongly promotes usage of Cloud computing and advertises usage of 

green alternatives. The US government has formulated federal policies and state level policies 

towards building a green infrastructure society and network. The government also promotes 

growth of Semantic web technologies for better data management and analysis. The US 

government has realized the value of its data assets and harnessed the potential of the same and 

formulated policies that offer double sided benefit to the country; firstly, growth of ICT 

technologies and secondly efficiency, transparency in administration by allowing citizens and 

developers work with the government to make governance interactive; and 
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 The availability of numerous online tools (especially for healthcare) has supported people to 

increase their knowledge and awareness. Through this policy the US government has been able 

to improve interaction between the government and public. In addition to this, the Digital Promise 

proposed by the US government aims to promote development of new educational software and 

to employ digital tutors to improve the learning curve. The unique partnership among industry 

participants, government and educationalists is expected to help encourage the widespread 

adoption and use of effective, innovative digital approaches to improving education, teaching, and 

learning. 

 

# 2 Sweden 

 Promotion of ICT Enabled Education: Sweden is known to be one of the countries to rapidly 

adopt new technologies which are evident from its good IT education system and infrastructure. 

Sweden adopts a decentralized education system and the responsibility of promoting ICT in 

education lies on the municipalities. In general schools in Sweden have access to the internet 

and grants are offered to municipalities for increasing the bandwidth. Several initiatives such as 

training programmes are organized by the government to enhance the ICT skills of graduates; 

 Conducive Environment for IT enabled banking: In Sweden the environment is supportive to 

promote internet banking. Innovation in mobile banking has been steadily increasing with a large 

number of financial institutions and start-ups offering diversity in their services. A large number of 

internet start-ups are working towards developing payment and other banking services for 

smartphones users in Sweden. Sweden, backed by their technical superiority in ICT is moving 

towards a cashless society; and 

 Importance of IT Enabled Healthcare: e-Health policies in Sweden are implemented over a period 

of 4-5 year timeline which is significant compared to other EU nations. Moreover, appointing 

individual organizations to monitor such policies add to its credibility and success even during 

change of government. There are several Swedish SME’s that develop healthcare IT applications 

targeting global requirements. 

 

Business Context: 

 

USA leads in Business Context, followed by Sweden. Table 6.1.5 shows the Domestic Business Context 

across the 6 countries. 

Table 6.1-5 Business Context– Domestic Diamond 

Business 
Context 

Sweden Finland India Korea Taiwan USA 

Domestic 91.67% 87.50% 81.25% 79.17% 79.17% 100% 

Source: Frost & Sullivan Analysis 

#1 USA 

 As the frontrunner for ICT over the past few decades, USA is best at innovating and not just 

inventing. The American nationals have always seen themselves as experimenters and risk 

takers. People in USA are identified with individualism and diversity. Punctuality is important and 

deadlines are strictly adhered. Unlike Europe, Americans tend to work for long hours. Language 

barriers are obviously absent and they adopt a direct style of speech in a business context; 

 Richness of Innovation Culture propelled by diversity of entrepreneurs: USA can be 

identified better with significant downstream innovations rather than upstream innovation. The 
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rapid, broad-based, and sustained economic growth of USA is driven by innovations, which 

harness the inherent ingenuity of the American people. As the nation housing the Silicon Valley, a 

large number of start-ups are found by people even with non-US origin. A large number of foreign 

students in the US universities evolve as entrepreneurs and this rich diversity among founders 

promotes innovation and widens the scope for new inventions; 

 Influencing Power of Organizations propels standardization initiatives: USA houses a large 

number of ICT majors which have originated in this country. Historically USA has high 

competence in research and this could be validated by the presence of research centres that 

encourage participation from academia and adopt a unique way of fostering innovation.  Their 

expertise to focus on foundational or exploratory research is incomparable. USA has been the 

trendsetter in developing novel ICT technologies or products. USA companies have been 

consistently successful in acquiring organizations. The ICT majors in the country acquire on an 

average of 4 or more companies every year. The acquisition rates have been phenomenal and 

cannot be compared to any European or Asian countries. The ICT participants in US have been 

working in close proximity with the US government that has played a highly influential role in 

determining industry standards and regulations. This is evident from the roles the American 

majors play in the organization; and 

 Government’s support for Start-ups: USA serves as an example for several organizations in 

the world with its prominent technology transfer initiatives by connecting entrepreneurs and 

experts to ideas and IP to accelerate technology commercialization. Government assists SME’s 

with attractive RD&C funding programmes and small business loans of upto $15 million for start-

ups. The stringent legal initiatives to expand the tax jurisdiction outside the borders of the USA 

have imposed double taxation on companies headquartered abroad. Despite regulations, MNCs 

have been extremely successful in the USA and this is evident from the number of overseas 

companies present in the nation. The MNCs have been strategic in maintaining a cordial 

relationship with the government. The Federal initiatives and political process in the country 

regulate the entry of foreign players. 

  

#2 Sweden 

 Influencing role of Swedish Telecom Companies: Sweden was one of the first countries to 

liberalize its telecom regulation, even before the USA and to introduce common policy for Europe. 

Historically Swedish telecom companies have been successful in influencing the governmental 

agencies, to set favourable standards or regulations. The companies continue to be influential 

and play an important role in other Swedish associations such as Swedish Mobile Association 

and Telecom City; 

 Rich Culture of Innovation propelled by significant interest in taking risks: Swedish 

companies have been actively involved in ICT research through their research labs. Their 

competence in research is very evident with the long history of innovation. The RD&C labs of 

Swedish majors are involved in extensive research activities in the telecom and mobile space. 

Sweden ICT majors have been the forerunners in Europe in adoption and development of 

telecom technologies for more than a century and were actively involved in acquisitions. In 

collaboration with academia, the Swedish majors have been able to bring out innovations much 

faster compared to other countries. Sweden serves as a high responsive test market and the 

willingness to take risk is very high in this country. Swedish people always look at failure as a 

learning opportunity rather than a catastrophe. Their risk taking ability and inclination towards 

niche segments in ICT has enabled Sweden to pioneer multiple technologies such as NMT, GSM, 

GPRS, EDGE, Bluetooth and WCDMA, and HSPA; 
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 The strategic geographic position of Sweden is highly attractive to foreign investors as they 

gain access to Scandinavia, enlarged European Union and Northern Europe. The cool climate of 

this country is a definite advantage making it an ideal choice for establishment of data centres as 

free cooling available for more than two-thirds of the year which in  turn brings down energy 

consumption; 

 Support for Start-ups: The Swedish government supports majority of the business incubation 

and entrepreneurship development programs offering a favourable environment for growth of 

start-ups. Region specific incentives under national policies widen the scope to enhance business 

networking across organizations for successful technology transfer; and 

 Stringent regulation, heavy taxation and highly regulated labour market are some of the 

factors that one could associate with the legal conditions in Sweden. Loopholes in the system are 

hard to find and legal protection for trademark and registration of businesses are compulsory. 

This makes illegal entry very difficult. However, recently Sweden has considered changing double 

taxation on venture investments offering tax benefits to overseas fund managers and  creating 

funding opportunities for SME’s. 

 

International Diamond 

The international diamond reveals some interesting insights - Overall it seems that USA is more 

competitive than other 5 targeted countries with respect to all four determinants. Sweden and Finland are 

on par with the US with respect to business environment ensuring competitiveness of these nations in 

ICT. Figure 6.1.2 is the radar chart showcasing ICT competitiveness of Nations from a International 

Diamond perspective. 

Figure 6.1-2 National ICT Competitiveness – International Diamond 

 
Source: Frost & Sullivan Analysis 

Factor Conditions: 

 

USA leads in factor conditions, followed by Sweden. Table 6.1.6 shows the International Factor 

Conditions across the 6 countries. 
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Table 6.1-6 Factor Conditions– International Diamond 

Factor Conditions Sweden Finland India Korea Taiwan USA 

International 5.52% 1.84% 1.17% 1.74% 2.18% 100% 

Source: Frost & Sullivan Analysis 

#1 USA 

 The value of US dollar over other currencies has declined by 25% since 2002, which has 

attracted many overseas organizations to set up facilities in USA, resulted increased productivity. 

This has helped many MNCs to buy physical capital in the form of real estate, IP and factories. 

Facilitation for investment provided by USA’s financial institutions in China enabled many 

Chinese manufacturers to establish units in USA contributing to significant increase in inbound 

FDI as compared to other countries; and 

 Balance between inbound and outbound FDI enabled by tax incentives has favoured 

stability in the country’s productivity over the years: Parent corporations of USA’s 

subsidiaries in other countries have gained substantial tax benefits through establishing 

manufacturing and RD&C facilities abroad. Instead of operating the entire production and RD&C 

in the domestic region, parent corporations have realized significant cost benefits in several ways 

such as increased global demand for USA’s products, accessibility to global markets, and have 

gained competence in productivity. Thus, a balance between inbound and outbound FDI enabled 

by tax incentives has favoured stability in the country’s productivity over the years.  

 

#2 Sweden 

 Stable inbound and outbound FDI driven by constant technological breakthrough propels 

competitiveness of Sweden: Sweden is more inclined towards innovation with policies towards 

globalizing its economy in the recent years.  In the year 1993, the Swedish government 

restructured its FDI policy to a relatively open and  liberal framework, thereby overcoming existing 

complexities in the system. Ten years later, the government abolished capital gain in taxes to 

increase foreign investments. Further, policy changes such as low corporate tax rate when 

Sweden affiliated with the EU, added more credibility to its inbound FDI policies. As an industrial 

nation Sweden has been consistent in delivering technological breakthroughs -- a major factor 

that attracts foreign investors. Swedish government’s initiatives towards driving growth in the area 

of energy efficiency and alternative energy resources also contribute to the intensity of FDI. Ability 

to access to sophisticated infrastructure abroad enabled Swedish companies open up facilities 

globally. Stability of both outbound and inbound FDI adds more value to the country’s productivity 

as a national competitiveness factor. 

 

Demand Conditions: 

 

USA leads in demand conditions, followed by Korea. Table 6.1.7 shows the International Demand 

Conditions across the 6 countries. 

Table 6.1-7 Demand Conditions– International Diamond 

Demand Conditions Sweden Finland India Korea Taiwan USA 

International 11.82% 7.98% 28.42% 42.68% 39.95% 100% 

Source: Frost & Sullivan Analysis 
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#1 USA 

 Complete removal of tariff on eight different categories of ICT products under the Information 

Technology Agreement (ITA) is one of the key factors that has improved ICT exports, created 

employment opportunities and increased demand for technologically advanced products. In 

addition, fragmented value chain across the globe helped USA to gain access to global markets. 

These factors enabled USA to emerge as a successful nation in ICT exports. 

 

# 2 Korea 

 Compared to other OECD members, Korea’s share of ICT goods in the total merchandise exports 

is high. This could be attributed to the tariff reductions on manufacturing of ICT related products 

through the WTO’s Information Technology Agreement (a comprehensive framework that is 

effective from 1997). This has resulted in sharp rise in ICT exports over the years. Since 2000, 

large-scale investments, efficient organizational structure, supportive government measures, 

strong inclination towards technology development and innovation have helped Korea to gain 

competence in ICT industry. 

 

Related and Supporting Industries: 

 

USA leads in Related and Supporting Industries, followed by India. Table 6.1.8 shows the International – 

Related and Supporting Industries parameter across the 6 countries. 

Table 6.1-8 Related and Supporting Industries– International Diamond 

Related and 
Supporting Industries 

Sweden Finland India Korea Taiwan USA 

International 80.00% 80.00% 93.33% 66.67% 80.00% 100% 

Source: Frost & Sullivan Analysis 

# 1 USA 

 USA has been playing a key role in entering into collaborative ventures with other countries. 

Dedicated agencies in USA are involved in formulating programs to enhance ICT in under-

developed countries through knowledge exchange and network capacity building initiatives (i.e. 

promotion of education through ICT). Private organizations are increasingly engaged in improving 

the skills of partnering countries through distance education programs, and online training 

programs; 

 Universities in US are concerned about establishing their branches in foreign countries, by 

collaborating with local universities and colleges. Collaboration with foreign institutions and MNCs  

are under a wide range of ICT sub-sectors, some of which include e-Governance, e-Healthcare, 

e-Infrastructure, cloud computing services and e-Learning, to name a few. Over the years, US 

universities have shown increasing interest in collaborating with local governments in Africa to 

improve their basic ICT infrastructure and to create test bed for future developments. Further 

universities also take initiatives to conduct recruitment programmes in developing countries and 

facilitate online degree programmes worldwide; and 

 In the USA and other developed countries, firms are typically outsourcing to specialized, 

independent IT vendors to achieve organizational downsizing that solves the problems caused by 

the absence of skilled IT human resources. However, most of the MNC and domestic banks in 

USA have their own IT systems, which they adopt from major IT companies worldwide. In view of 

the increasing demand to update existing financial systems USA’s financial regulators have 
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established policies on outsourcing and taken concerns IT integration into banking services. 

Intensity of MNC banking institution establishing centers overseas has been high over the years 

as a result of globalization. US-based companies lead worldwide in development of HIT 

applications. Today, there are more than 250 vendors in US certified by Certification Commission 

for Health Information Technology (CCHIT) developing e-Health applications, including major IT 

companies that produce Health IT technologies. 

 

# 2 India 

 India has been engaged with internationally renowned private organizations to enhance the 

country’s ICT skills through adoption of innovative tools in the teaching process as well as in 

organizing training programs to enhance teaching skills through implementation of ICT 

technologies. It also partners with other countries to explore emerging technologies within the ICT 

sector apart from enhancing ICT based education and this is evident through active agreements 

and initiatives that India holds with other countries. There have been increased efforts to improve 

ICT education through public-private partnerships with increased participation of private 

companies. Strong collaboration with Indian IT companies is observed to jointly develop 

advanced ICT solutions to deliver to global market; 

 In order to cut operational costs and to achieve efficient banking facilities many foreign MNC 

banks established in India have outsourced one or all of their IT operations to managed IT 

services companies in India. Further these banks work closely with Indian IT companies in 

developing IT security system thereby updating their existing systems and process in the area of 

mobile banking and to explore opportunities in ubiquitous banking. In addition to collaborating 

with major IT firms, banks also offer opportunities to local IT SME’s to manage their IT operations. 

Increasing demand for technology sophistication and growing popularity of the Internet have 

enabled Indian banks to foray into retail banking; and 

 The new healthcare models initiated by the top global healthcare IT companies, while delivering 

quality care will explore the possibility of innovative new technology that are simple to use, cost 

effective, portable and power independent. 

 

Business Context: 

USA, Sweden and Finland lead in Business Context, followed by India, Korea, Taiwan. Table 6.1.9 shows 

the International – Business Context parameter across the 6 countries. 

Table 6.1-9 Business Context– International Diamond 

Business Context Sweden Finland India Korea Taiwan USA 

International 100.00% 100.00% 66.67% 66.67% 66.67% 100% 

Source: Frost & Sullivan Analysis 

#1 USA; Sweden; Finland 

 USA ICT majors focus on expanding into foreign countries in the financial services and telecom 

sectors by partnering with respective companies in those regions focusing on cloud-based 

services.  Major IT companies have established relationships with ministries in Asian countries, 

thus, aligning focus on foreign alliances/collaborations towards overseas ICT majors and 

governments. Most of the foreign alliances of USA’s IT companies are limited to government 

agencies and domestic IT majors in that country. However, USA has implemented several 

policies to facilitate growth of entrepreneurship and SME development in the IT sector by 

facilitating RD&C grants and small business loans. Several companies in USA also collaborate 
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with foreign organizations to access talented IT professionals towards building a skilled IT 

workforce. In addition, USA emphasizes on ICT-based entrepreneurship development programs, 

which have increased the establishment of high-tech organizations resulting in global market 

expansion and providing employment opportunities. The superior IT infrastructure serves as a 

test bed for software development and IT research; 

 Presence of sophisticated infrastructure in Sweden provides high growth opportunities for ICT-

based start-ups while providing conducive environment for foreign collaborations. Swedish IT 

companies focus towards gaining competence in telecom and banking sectors in few of the Asian 

countries by providing access to advanced technology infrastructure, which result in increased 

customer base and market share (in the partnering countries). Major Swedish IT companies 

maintain a diplomatic relationship with companies in USA and Europe in formulating ICT policies 

of global significance. High economic growth and literacy rate, favourable taxation policies for 

venture capital and competence to innovate on a regular basis make Sweden an attractive 

destination for foreign investment. The Swedish government also maintains a diplomatic 

cooperation with African and Asian countries, thus, enabling Swedish IT majors to collaborate 

with MNCs and other small firms in these regions; and 

 With the main goal of transforming into knowledge based economy, Finland transitioned into a 

free-market society from closed and regulated economy providing enhanced opportunities for 

high tech industries. Finland also indicates a trend similar to Sweden in maintaining a diplomatic 

relationship with top IT companies in Africa, Latin America and Europe by providing access to 

advanced IT solutions while expanding customer base and market share. However, Finland is not 

actively involved in framing global IT policies and not many cross-country collaboration programs 

are observed.  

 

#2 India; Korea; Taiwan 

 Availability of skilled IT workforce in India and presence of small and medium IT outsourcing 

agencies functioning on contractual basis in the banking, automotive and retail sectors create a 

favorable environment for foreign collaborations. Indian ICT majors mostly collaborate with 

foreign companies in the area of Managed IT Services. The Indian government facilitates 

opportunities for foreign companies by implementing investor friendly policies and has taken 

necessary initiatives to enhance the existing infrastructure; 

 Korea ranks high in broadband penetration rate which enables them to implement advanced 

concepts such as ubiquitous IT technologies in banking and healthcare sectors. Korean 

companies mostly focus towards expanding their markets in Asian regions through private sector 

collaborations. They also aim towards expanding their market presence in Malaysia and 

Singapore by investing in the high-tech IT companies in these regions. In Korea, foreign alliances 

are limited to private sector entities with the focus of the IT companies being telecom and banking 

sectors (Ex. Japan and Europe). It is also observed that contractual relationship between Korean 

IT conglomerates and SME’s have created limited scope for global expansion of domestic 

players; and 

 Traditionally Taiwan is known for its competence in the ICT manufacturing sector which is 

attributable to demographic factors and close relationship with private sector entities in USA, 

Hong Kong, Japan and Singapore. Due to its ICT hardware manufacturing and supply strength, 

Taiwanese ICT majors have been catering to the bulk ICT educational requirements on a 

contractual basis with governments worldwide. Apart from manufacturing expertise, Taiwan is the 

preferred partner for collaborative RD&C for countries such as Japan, Sweden, Finland and other 

EU member countries. Taiwanese government has been implementing programs to encourage 

multinational companies (MNCs) to establish RD&C centers who have already realized success. 
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Global Diamond 

 

With respect to the global diamond, USA still has the advantage in terms of all four determinants. Of the 

four determinants, Sweden, Finland, Korea score high on business context, India in related and 

supporting industries, Taiwan in global demand conditions. Figure 6.1.3 is the radar chart showcasing ICT 

competitiveness of Nations from a Global Diamond perspective. 

Figure 6.1-3 National ICT Competitiveness – Global Diamond 

 

Source: Frost & Sullivan Analysis 

Factor Conditions: 

 

USA leads in factor conditions, followed by Korea. Table 6.1.10 shows the Global Factor conditions 

across the 6 countries. 

Table 6.1-10 Factor Conditions– Global Diamond 

Factor Conditions Sweden Finland India Korea Taiwan USA 

Global 41.52% 47.21% 29.66% 47.36% 40.81% 100% 

Source: Frost & Sullivan Analysis 

#1 USA 

 USA has a well-defined roadmap for promoting RD&C which is supported by established Science 

and Technology Parks, government policies and programmes. This not only promotes innovation 

in the country but also attracts foreign investments. The numerous private public partnerships 

(PPPs) for online education and structured learning ecosystem foster ICT education resulting in 

skilled workforce.  

  

0 

20 

40 

60 

80 

100 
Factor Conditions 

Demand 
Conditions 

Related and 
Supporting 
Industries 

Business Context 

SWEDEN 

FINLAND 

INDIA 

KOREA 

TAIWAN 

USA 



 

240 
 

#2 Korea 

 Intense penetration of high speed internet, attractive tax incentives offered to SME’s for RD&C 

and well defined roadmap to promote green ICT positions characterizes Korea’s competitiveness 

in ICT.  

 

Demand Conditions: 

USA leads in demand conditions, followed by Taiwan. Table 6.1.11 shows the Global Demand conditions 

across the 6 countries. 

Table 6.1-11 Demand Conditions– Global Diamond 

Demand 
Conditions 

Sweden Finland India Korea Taiwan USA 

Global 54.74% 40.55% 64.46% 64.47% 87.91% 100% 

Source: Frost & Sullivan Analysis 

# 1 USA 

 Tariff elimination and access to global market through fragmented value chain have accelerated 

the ICT exports in USA. Rise in purchasing power of SME’s (equipments),increase in IT 

operational budgets post-recession and stable IT operational spending per user are factors that 

contribute to the increased ICT spending. 

 

# 2 Taiwan 

 Increased demand for high quality consumer goods worldwide and the country’s tact in 

establishing a wide trade network have contributed to rise in the per capita income level of 

Taiwan.  

 

Related and Supporting Industries: 

 

USA leads in Related and Supporting Industries, followed by India. Table 6.1.12 shows the Global 

Related and Supporting Industries across the 6 countries. 

Table 6.1-12 Related and Supporting Industries– Global Diamond 

Related and 
Supporting Industries 

Sweden Finland India Korea Taiwan USA 

Global 82.47% 79.94% 85.67% 71.64% 71.78% 100% 

Source: Frost & Sullivan Analysis 

# 1 USA 

 USA’s government initiatives and policies, active participation of private ICT firms in collaborative 

RD&C and promotion of ICT skills; development of skilled workforce and ICT specialists, 

development and adoption of advanced ICT technologies in banking and healthcare sectors 

(cloud computing, green alternatives and Near Field Communication (NFC)) are key factors that 

reflect the competence of USA in leveraging ICT capabilities for non-ICT sectors. 
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# 2 India 

 Foreign MNC banks have outsource IT operations to IT majors and SME’s. The MNCs in India 

also leverage the Indian IT skills to develop security systems and venture into mobile and 

ubiquitous banking.  Technological advancements and ease of internet access have created 

demand for retail banking and e-Health services in India; and 

 The National Policy on Education 1986, which was modified in 1992, insisted on employing 

educational technology to enhance the quality of education. This largely led to two key sponsored 

schemes called Educational Technology (ET) and Computer Literacy and Studies in Schools 

(CLASS) also resulting in another comprehensive centrally sponsored scheme called 

ICT@Schools in 2004. The aforementioned policies and the multiple offshoots in the form of 

initiatives, projects and programmes intend to improve quality of teaching learning, school 

administration and information management system employing ICT to bridge the digital divide.  

Increased partnership of private companies in enhancing ICT education is observed as an 

important trend in inter-country initiatives.  

 

Business Context: 

USA leads in Business Context, followed by Sweden. Table 6.1.13 shows the Global Business Context 

parameter across the 6 countries. 

Table 6.1-13 Business Context– Global Diamond 

Business Context Sweden Finland India Korea Taiwan USA 

International 95.83% 93.75% 73.96% 72.92% 72.92% 100% 

Source: Frost & Sullivan Analysis 

#1 USA 

 Prominent technology transfer initiatives enable entrepreneurs to explore new ideas, create 

lucrative investor platforms and access to IP technology commercialization.  Inclination towards 

cultivating an entrepreneurship-based workforce has enabled numerous high-tech organizations 

establish subsidiaries abroad. USA’s policies have created opportunities for many foreign MNCs 

to establish a presence in the nation by maintaining a cordial relationship with the government.  

 

#2 Sweden 

 Swedish government creates a favourable environment for the growth of start-ups by supporting 

a large number of business incubation programs and technology transfer initiatives to accelerate 

technology commercialization. Over the years, a consistent economic growth and policies on 

taxation have enabled Sweden attract foreign investment for technology and innovation. Legal 

conditions for global businesses associated with Sweden revolve around stringent regulation, 

heavy taxation and highly regulated labour market. Sweden actively involves in cooperation with 

USA, Europe and few other Asian countries in formulating ICT policies of global importance. This 

is supported by the high level of understanding between Swedish government and high tech 

MNCs based in Sweden.  
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6.1.3  National Competitiveness Index & Best Practices and Benchmarks 

National Competitiveness Index 

 

The table below depicts the competitiveness index when the 6 countries are evaluated for 

competitiveness in ICT based on four factors.  

 

Table 6.1.14 showcases the ratings for National ICT Competitiveness Index across the six countries. 

Table 6.1-14 National ICT Competitiveness Index 

Competitiveness Index 

 SWEDEN FINLAND INDIA KOREA TAIWAN USA 

Factor Conditions 

Domestic 77.53 92.59 58.16 92.99 79.44 100 

International 5.52 1.84 1.17 1.74 2.18 100 

Global 41.52 47.21 29.66 47.36 40.81 100 

Demand Conditions 

Domestic 97.67 73.12 100.49 86.26 135.86 100 

International 11.82 7.98 28.42 42.68 39.95 100 

Global 54.74 40.55 64.46 64.47 87.91 100 

Related and Supporting Industries 

Domestic 84.95 79.89 78.00 76.61 63.56 100 

International 80.00 80.00 93.33 66.67 80.00 100 

Global 82.47 79.94 85.67 71.64 71.78 100 

Business Context 

Domestic 91.67 87.50 81.25 79.17 79.17 100 

International 100.00 100.00 66.67 66.67 66.67 100 

Global 95.83 93.75 73.96 72.92 72.92 100 

Source: Frost & Sullivan Analysis 

Best Practices and Benchmarks 

Table 6.1-15 Six Country Best Practices and Benchmarks 

Six Country Analysis for Best Practices  

Best Practice 1 – Collaboration Model Amongst STPs 

Sweden The Swedish Incubators & Science Parks (SiSP) represents about 90% of the 
national industrial sector. Every STP adopts a Triple Helix structure (academia, 
industry and government). Many parks work internationally within EU projects 
and other international organizations. IASP (International Association of 
Science Parks) is the global network and hub for the world’s STPs. SiSP is 
active within IASP both as an organization and amongst the members. 

Best Practice 2 – Dedicated ICT Training Centers 

USA Dedicated large scale training centres to propel ICT adoption within the country 
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Six Country Analysis for Best Practices  

as well as internationally. Such centres are also part of UN’s APCICT. 
US Telecommunications Training Institute (USTTI) and United States Agency 
for International Development (USAID) are dedicated agencies that are oriented 
towards providing ICT training.  

Best Practice 3 –Online/Distance Educational Partnerships driven by Private Partners 

India Private entities have played a significant role, through pilot projects and PPPs, 
in contributing towards ICTs based primary and secondary education. Led by 
ICT firms, private companies’ interests in education have increased greatly 
since India became a global destination for IT products and services. This 
development has induced the national government and individual state 
governments in the country to emphasize technical higher education as the IT 
sector. (Eg) Educomp, Aptech. 

Best Practice 4 – Dedicated PPPs / Agencies Imparting ICT Training 

USA Dedicated PPP to impart training: The Institute for Public-Private Partnerships 
(IP3), established in 1994, is considered to be a key training provider and 
advisor to governments, financial institutions and public services providers in 
the growing international infrastructure marketplace. 

Best Practice 5 – Decentralized Education System Propelling ICT Education 

Sweden The responsibility of integrating ICT in education lies on the shoulders of 
municipalities, state authorities, and national level agencies/authorities. The 
Swedish National Agency for Education and The Swedish National Agency for 
Education are the key responsible agencies under Swedish Ministry of 
Education, Research and Culture. To increase the availability of digital 
resources, the agency is developing a brokerage system called The Spider for 
digital learning resources along with international and national partners. 

Best Practice 6 – Robust Mechanisms for Secure Online Banking  

Korea Korea has been the pioneer in providing unique security mechanisms for the 
internet and mobile banking for its customers backed by stringent government 
regulations and emerged as one of the early adopters of online banking in Asia. 
Unlike banks in other countries, Korean banks have insisted usage of 
proprietary encryption software along with other security components for 
internet banking.  

Taiwan As complex transaction scenarios are yet to arise, at present, online security is 
appreciable and the Chinatrust Commercial Bank utilizes specific mobile and 
device authentication tools to improve security without increasing cost or 
associated complexities. 

Best Practice 7 – Leveraging Leading Edge Technologies for Mobile Payments 

Taiwan Leverages NFC technology and supports users to make payments to POS 
(Point-Of-Sale) devices at outlets and banks, through partnerships. Moreover, 
Cathay United Bank, E.Sun Bank and Taishin Bank are in the process of 
launching mobile payments by using microSD cards in Android NFC phone as 
well as in the iPhone through an embedded chip.  

India Leverages Biometric smart card banking for disbursement of pension. 

Best Practice 8 – Extensive Collaboration Network Fostering Competitiveness 

Sweden Sweden’s competence in ICT is evident from the extensive collaborative 
network with foreign companies and universities for joint technology 
development, exchange of technical know-how, resources and testing of new 
product ideas. The number of projects under industry-university collaborations 
increases each year in Sweden. In Sweden, the National Board for Technical 
Development (STU) – now part of NUTEK actively promotes Swedish 
participation in international research and coordinates international technology 
transfer programmes and projects. 

USA Historically USA has been the trendsetter in developing novel ICT technologies 
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Six Country Analysis for Best Practices  

or products. This could be attributed to the country’s high competence in 
research and wide collaboration networks that foster innovation.  
Universities in the USA maintain active collaboration with numerous research 
institutions abroad. They have also collaborated Taiwanese researchers 
towards developing novel applications in the area of cloud computing. In 
addition, inter country initiatives have been observed to identify new areas of 
strategic cooperation in ICT. USA ICT majors concentrate on expanding into 
foreign countries in the financial services and telecom sectors by partnering with 
respective companies in those regions focusing on cloud-based services.  
Majority of the foreign alliances of USA’s IT companies are restricted to 
government agencies and domestic IT majors in that country. 

Taiwan Collaborative Mindset propels Innovation & creation of spin-off ventures: Taiwan 
has maintained a diplomatic relationship with USA, Hong Kong, Japan, and 
Singapore for trade, joint RD&C and basic training. Innovation and growth has 
been driven by strong collaboration with Silicon Valley majors in the 
telecommunication and IT services. Availability of quality talent pool, and 
government’s encouragement to establish centers of excellence provide a 
conducive set up for collaboration with foreign research institutions.  

 
 
 
 
 
 
 
Finland 

Foreign Alliances help spur innovations: Finland’s inclination towards 
environmental sustainability is evident from the FAs (energy efficient buildings, 
life-cycle efficient production, and optimized and adaptive networks) of the 
country’s roadmap. Finland is considered to be a pioneer in mobile 
telecommunication services and applications. It has been organizing 
partnership programmes that enable other countries to ferret partners in 
Finland. The country collaborates with governments of under 
developed/developing countries to spur ICT adoption, addressing issues 
concerning ICT RD&C strategy, scaling up new innovations in areas of mutual 
interest (wireless access, networks and future services), and exploring future 
internet. Finnish companies maintain a diplomatic relationship with EU member 
nations, Latin America, and Africa to expand their customer base through 
alliances. 

Korea Korean companies mostly focus towards expanding their markets in Asian 
regions through private sector collaborations. 

Best Practice 9 – Risk Taking Nature Shaping Innovation Culture 

Sweden A notable aspect of the innovation culture in Sweden is the ability of the people 
and the country to look at failure as a learning opportunity, to rapidly adapt to 
new trends and ideas, thus, making the environment conducive for innovations. 
Their risk taking ability and inclination towards niche segments in ICT has 
resulted in innovations such as the Bluetooth, mouse and wireless technologies. 

USA Willingness to take risk and venture into new segments is high in the US. As the 
frontrunner for ICT over the past few decades, USA is best at innovating and 
not just at inventing. The American nationals have always seen themselves as 
experimenters and risk takers. U.S.A can be identified better with Apple than 
with old IBM, viz a viz their focus is now on significant downstream innovations 
rather than upstream innovation. The rapid, broad-based, and sustained 
economic growth of US is driven by innovations, which harness the inherent 
ingenuity of the American people. 

Best Practice 10 – Focus on Frugal Innovations 

India The Indian government promotes innovation, through National, State and 
Sectoral Innovation Councils.  The government has devised a national strategy 
on innovation with a focus on an Indian model of inclusive growth (inclusive 
innovation model – frugal innovation). The idea is to create an indigenous 
model of development suited to Indian needs and challenges. The aim is to 
produce products and services that are affordable by more people at low levels 
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Six Country Analysis for Best Practices  

of income, without compromising quality. Need innovation processes that are 
‘frugal’ in terms of the resources required & have a ‘frugal’ impact on the earth’s 
resources. However, as the country has not ventured into RD&C towards 
product or technological innovations and focus on service and export oriented 
model the willingness to take risk is the lowest. 

Best Practice 11 – Focus on Open Innovations 

Taiwan The country adopts an Open Innovation System where MNCs, government 
collaborate towards achieving a greater common goal (assortment of 
knowledge relating to different stages of the value chain, observed at different 
firms and locations). 

Best Practice 12 – Organizational Expansions driven by Acquisitions 

USA US companies have been consistently successful in acquiring companies The 
ICT majors in the country acquire on an average of 4 or more companies every 
year. The acquisition rates have been phenomenal and cannot be compared to 
any European or Asian countries. Google has made around 79 acquisitions 
during 2011.   

Finland Frequency of Acquisitions in Finland is higher than its Asian counter parts. For 
instance Nokia has acquired around 3 – 5 companies each year till the period of 
2010. The IT major Tieto has also be involved in a few acquisitions. 

Taiwan Taiwanese firms have acquired more number of companies. HTC alone has 
acquired close to 7 companies last year and is looking forward to more 
acquisitions while Acer has been acquiring companies since 2007. Taiwan 
companies have anywhere between 4 to 6 business division or more.  

Best Practice 13 – Dedicated Programs fostering Innovation 

USA As the frontrunner in ICT innovations, USA can bring out innovations much 
faster than other countries. The ICT majors in this nation foster innovation 
through multiple programmes. Microsoft Innovation Centers provide superior 
infrastructure for innovative research The Company foster innovation and 
supports start-up companies across different stages including product 
development and commercialization through initiatives such as Imagine Cup 
Prototype Development, BizSpark Network Partner, Startup Incubation, and 
Business Skills Development. Cisco on the other hand runs a Corporate 
Development Technology Group (CDTG) identifies enhancements needed to 
maximize a technology's strategic value. 

Best Practice 14 – Removal of Tariff on ICT product categories 

USA Complete removal of tariff on eight different categories of ICT products under 
the Information Technology Agreement (ITA) is one of the key factors that 
improved ICT exports, created employment opportunities and increased 
demand for technologically advanced products.  

Best Practice 15 – Encouraging Entry of Foreign Companies 

USA In order to facilitate entry of foreign companies in the US a non-profit 
organization called The Organization for International Investment (OFII) was 
established. This organization works towards achieving non-discriminatory 
treatment of foreign-based companies and promoting policies that facilitate 
entry into US. 

Sweden Invest in Sweden acts on behalf of the Swedish Government to support 
international companies establish their offices in Sweden. This agency offers 
complete support for the firms across different stages and for various activities. 

Best Practice 16 –Dedicated agency entrusted with responsibility of attracting Foreign 
Companies 

Korea Invest KOREA (IK), Korea's national investment promotion agency attracts 
foreign investment by identifying potential foreign investors, supporting 
investment projects, providing aftercare services for foreign investors, and 
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Six Country Analysis for Best Practices  

building a cooperative network with related organizations. 

Taiwan The Taiwanese government is taking continuous efforts to implement 
deregulation and transparency to promote stability. “Global Net Project” initiative 
by the government is an attempt to create a liberal system to attract foreign 
investment. 

Best Practice 17 – Entrepreneurial Culture Promotion 

Finland The Y4 initiative in Central Finland is an entrepreneurship development 
programme for public organisations which has brought about a cultural change 
in the region. Cooperation between public authorities and entrepreneurs forms 
the basis of this approach which has resulted in a 265% net increase in the 
number of companies in the area. The process was named Y4 after four Finnish 
words, each starting with the letter Y and carrying the meaning ‘Promote 
Entrepreneurship in Society by Co-operation’. Y4 ideology aims to increase the 
extent to which the business perspective is taken into account in decision 
making. After winning the 2006 Grand Jury prize, the Y4 initiative has 
developed cooperation agreements with 22 countries, launched a Y4 start up 
camp and a company to manage it. 

Source: Frost & Sullivan Analysis 
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6.1.4 Summary – Country Wise Traits 

The factors, sub-factors along which each country excels is detailed below: 

Sweden 

 Extensive Collaborative Network with Foreign Companies & Universities: Sweden’s 

competence in ICT is evident from the extensive collaborative network with foreign companies 

and universities and this positions Sweden as the best country with regards to business context 

(from international factor). Swedish IT companies enhance their competence and market share in 

telecom and banking sectors by collaborating with Asian countries and equipping them with 

access to state-of-the-art technology platforms; 

 Policy Formulation with Focus on Global Issues: They also engage in framing policies on 

global issues which adds credibility to the country. Track record of proven success in e-Health 

projects and effective implementation of e-Health policies over a 4-5 year timeline reflects 

Sweden’s superiority in health IT; 

 Effective IT Education increases quality talent pool: Sweden is considered to be the 

forerunner of technological and scientific development and favours rapid adoption of new 

technologies. One of the key reasons for Sweden to be successful as an ICT nation is the 

effective IT education system which has increased the number of highly qualified graduates in 

ICT through multiple training programmes, university science and engineering programmes, and 

technology clusters; 

 Risk Taking nature shapes rich innovation culture: Moreover, Sweden’s increased spending 

on RD&C also contributes to their innovation capability. A notable aspect of the innovation culture 

in Sweden is the ability of the people and the country to look at failure as a learning opportunity, 

to rapidly adapt to new trends and ideas, thus, making the environment conducive for 

innovations. Their risk taking ability and inclination towards niche segments in ICT has resulted in 

innovations such as the Bluetooth, mouse and wireless technologies; 

 Growth of SME’s driven by Start-up Oriented Policies: Favourable policies towards taxation 

for venture capital firms create growth opportunities for SME’s; 

 Dual Funding Missions: VINNOVA (Swedish Government Agency for Innovation Systems) and 

VR (Swedish Research Council) are two different government organizations having contrasting 

funding missions in the Swedish research and innovation systems. VR principally funds basic 

academic research based on pure academic merits, while VINNOVA functions towards 

supporting ‘needs-driven research’ and enhances economic growth through innovation; 

 Robust Technology Development Process: While the primary goal is to network with industry 

contacts to develop products under joint RD&C programs, Swedish institutes have an internal 

RD&C planning process where the results of needs-driven research (joint RD&C programs, 

foreign cooperation) are used to perform an ad-hoc research planning, which has been an 

integrated model to constantly shape the process of technology/product. Thus, over the years 

Sweden have moved towards patenting ‘technology-development process’ than the actual 

technology attributable to their success in securing foreign investments; and 

 Technology Transfer Agents and Offices: Over the past decade, Sweden has seen a large 

increase in Technology Transfer Offices (TTO) in the form of university holding companies and 

also several technology transfer agents emerging at the regional level. This has resulted in 

creating different routes for university inventors in the areas of individual patenting, patenting 

through TTOs (at both university and regional level). 
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Finland 

 Quality of Finnish Research: Among EU countries, Finland’s RD&C spending as percentage of 

GDP is the highest. The quality of Finnish research is higher than in the OECD countries on 

average and has about ten researchers per 1000 employee; 

 Structured IT enabled Education leading to quality professionals: Government has always 

perceived education to be a critical driver for sustenance and hence, fostered a well-structured 

education system in the country. Education, training and research are considered to be core 

factors in enhancing the ICT competence. Employment of ICT tools in schools and universities 

paves way for building high-quality professionals; 

 Foreign Alliances help spur innovations: Finland’s inclination towards environmental 

sustainability is evident from the FAs (energy efficient buildings, life-cycle efficient production, and 

optimized and adaptive networks) of the country’s roadmap. Finland is considered to be a pioneer 

in mobile telecommunication services and applications. It has been organizing partnership 

programmes that enable other countries to ferret partners in Finland. The country collaborates 

with governments of under developed/developing countries to spur ICT adoption, addressing 

issues concerning ICT RD&C strategy, scaling up new innovations in areas of mutual interest 

(wireless access, networks and future services), and exploring future internet. Finnish companies 

maintain a diplomatic relationship with EU member nations, Latin America, and Africa to expand 

their customer base through alliances; 

 National Innovation system is driven by a well-structured decentralized set-up with several 

agencies handling different aspects of National Innovation. National policies favour funding, 

collaboration and innovation for research; 

 High intensity funding: This has helped Finland formulate successful research programmes 

(Centre of Excellence Programmes). These programmes have yielded superior research 

environment and a high quality talent pool for the country. The steady inflow of funding and 

quality of research outcomes have helped the nation focus on emerging technologies for green 

ICT, virtual reality, networking and media. Tekes and Sitra are the two agencies of Finland that 

offer superior funding support for technology commercialization activities. Tekes aims to promote 

Creative Destruction for regeneration of industries through funding; and 

 Three Stage Technology Evaluation Model: The Tekes TULI programme adopts a three stage 

technology evaluation model to assess diverse opportunities for commercialization and 

encourages researchers to be more inclined towards developing viable technologies/products. 

India 

 Availability of Skilled Workforce: The availability of massive skilled workforce has enabled 

India to emerge as an outsourcing superpower in IT. This is attributed to the quality IT education 

system driven by government policies and initiatives, and presence of several MNCs that provide 

avenues for employment. In addition, private entities have played a significant role, through pilot 

projects and PPPs (public private partnerships), in contributing towards ICT based primary and 

secondary education. The Indian government has been partnering with various private 

organizations to enhance ICT education and healthcare by adopting innovative processes and 

technologies; 

 Well planned National Technological Vision: Besides this, the government has formulated a 

well-defined roadmap that leverages emerging technologies – cloud computing, biometrics, 

bioinformatics, Ubiquitous Computing, ICT based green technologies, location based services 

and networking; 
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 Freedom to Fail: The Technopreneur Promotion Programme (TePP) has created an ecosystem 

called the Innovation Funnel that encourages researchers to ideate and gives them the Freedom 

to fail; and 

 Technology Commercialization Acts: Support for technology commercialization has steadily 

risen in the last two decades through Acts such as Finance Act and Utilization of Public Funded 

Intellectual Property Bill (PUPFIP bill). 

Taiwan 

 Tax Credits to conduct RD&C: Taiwan provides tax benefits for companies conducting RD&C 

and the RD&C credit is not restricted to any specific industry sector. Companies receive tax 

benefit of about 30% for RD&C and thus, a conductive environment is provided for establishing 

centres to conduct RD&C; 

 Availability of quality talent pool, Collaborative Mindset propels Innovation: Taiwan has 

maintained a diplomatic relationship with USA, Hong Kong, Japan, and Singapore for trade, joint 

RD&C and basic training. Innovation and growth has been driven by strong collaboration with 

Silicon Valley majors in the telecommunication and IT services. Availability of quality talent pool, 

and government’s encouragement to establish centers of excellence provide a conducive set up 

for collaboration with foreign research institutions; 

 Taiwan which is popularly known as the “manufacturing hub” is slowing moving towards 

innovation based economy. Executive Yuan is actively involved in promoting Cloud Computing 

Platform through agencies and establishment of alliances. Majority of centres of excellences are 

focused towards cloud computing platform and other FAs being bioinformatics, cognitive science, 

and telematics. The government has devised policies to strengthen the country’s skill force 

enabling it to meet its objective of knowledge based economy; 

 RD&C Cluster/Science Park Development: Agencies that are key in fostering RD&C include: 

Ministry of Economic Affairs (MOEA) and National Science Foundation (NSC). Industrial 

Technology Research Institute (ITRI) and Hsinchu Science Industrial Park (HSIP) were 

established to nurture innovation and commercialization. Clusters are developed to encourage 

RD&C and production and chief among them are science parks. Taiwan ranks high compared to 

other countries with regard to cluster development. The HSIP has led to the establishment of 430 

companies—376 domestic and 54 foreign—employing over 130,000 persons and it has received 

funding of US$2.5 million since 1980 from the government. The companies under HSP have 

generated revenues of about US$31.98 million in 2008 with majority from IC production; and 

 Government Support for Technology Transfer and Commercialization: The government 

significantly encourages technology transfer and commercialization through agencies as MOEA 

and NSC. ITRI and HSIP are channelized to support RD&C and commercialization.  

 

Korea 

 Focus on Fusion Research: The government also focuses on fusion research (indicating 

convergence of science and humanities with technology) and has several RD&C policies aligned 

towards this. The government has devised RD&C programs for ICT-application areas such as 

Bio-IT, Nano-IT, Contents-IT and Green-IT. Korea takes a lead in promoting ubiquitous 

technologies, with a move towards developing ‘u-society’ and ‘u-health’; 

 Commercialization Timeline driven Research: Korean government has keen focus towards 

commercialization of research that holds more relevance to industry demands. Almost 90% of 

research institutes work towards promoting and developing new technologies that can be 

commercialized within a shorter timeframe. Among other commercialization-oriented programs, 
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the Technology Transfer Subsidy Programme subsidizes part of cost involved in technology 

implementation, provided the technology is obtained from government designated technology 

transfer institutions; 

 Specialized Acts for Technology Commercialization: Till date Korea has more than 40 

individual Acts relating to commercialization of technologies, which are related to the areas of 

technology development, commercialization support and corporate cultivation; 

 Fostering SME growth: Unlike Taiwan, South Korea does not restrict tax credits for RD&C to 

only local companies. The government provides credit guarantees and loans for establishing 

SME’s. Thus, there is an increasing opportunity for SME’s to cater to the requirements of Korean 

MNCs. The Korean government is engaged with other countries to exchange ideas and expertise 

in ICT to boost its economy. Collaborations are also evident to enhance the ICT education in the 

country; and 

 Well planned National Technological Vision: Korea’s has rightly identified the growing needs 

for green alternatives in ICT. The country has devised a New Green ICT Action Plan 2012 to 

adopt advanced technology such as virtualization, cloud computing and also develop new ICT 

technologies for servers and networking.  

USA 

 ICT Training (Infrastructure) Improves domestic talent, employment in IT enabled sectors: The 

presence of dedicated (technology specific) large scale training centres propels ICT adoption 

within the country as well as internationally.  Several initiatives through national programs and 

private partnerships (includes dedicated PPPs) are fuelling ICT growth. These initiatives also play 

a major role in improving the domestic talent in the country resulting in skilled workforce and 

increased employment across sectors. Their expertise has also been leveraged for emerging 

smart application segments. IT infrastructure in education is superior in USA compared to other 

nations, which is evident from the use of ICT based products (over 97% usage of ICT products) 

for educational purposes including training of students and teachers on ICT skills. As a pioneer in 

ICT, the country hosts more than 150 Science Parks which provides a favourable environment to 

promote innovation. USA houses a large number of ICT majors which have originated in this 

country; 

 Dedicated ICT roadmaps: In line with this, USA has developed dedicated roadmaps for 

promoting cloud computing and plans for developing advanced ICT technologies in learning; 

 Collaboration Networks foster Innovation: Historically USA has been the trendsetter in 

developing novel ICT technologies or products. This could be attributed to the country’s high 

competence in research and wide collaboration networks that foster innovation. Universities in the 

USA maintain active collaboration with numerous research institutions abroad. They have also 

collaborated Taiwanese researchers towards developing novel applications in the area of cloud 

computing. In addition, inter country initiatives have been observed to identify new areas of 

strategic cooperation in ICT. USA ICT majors concentrate on expanding into foreign countries in 

the financial services and telecom sectors by partnering with respective companies in those 

regions focusing on cloud-based services.  Majority of the foreign alliances of USA’s IT 

companies are restricted to government agencies and domestic IT majors in that country; 

 Innovation Culture: “Startup America” is a major initiative by President Obama to foster 

innovation and create entrepreneurial culture in USA while creating jobs; 

 Diversity in Innovation Policies/Laws: USA holds an unrivalled position in innovation and one 

of the key success factors is diverse innovation policies/laws. Certain laws are specifically 

formulated for the ICT sector (example: High Performance Computing Act of 1991 (P.L. 102-

194)); and 
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 Dedicated Centres of Excellence: One of the key interesting aspects of USA is that there are 

several dedicated centres of excellences (CoEs) oriented towards ICT research such as wireless 

technology, bioinformatics, and cognitive science boosting country’s innovation capability in ICT. 

Federal Laboratory Consortium (FLC) is one of the key agencies in USA comprising, about 300 

labs to support technology transfer and commercialization. It is also interesting to note that Ben 

Franklin Technology Development Authority is one of the USA’s largest state technology 

development programs aligned towards commercialization and RD&C. 
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6.1.5 Common Traits across Countries 

Research and Development  

The content below brings in the traits where countries have commonality along RD&C: 

1. RD&C Programs and Funding: 

 

 USA: The RD&C programs of USA are highly aligned towards promoting entrepreneurship which 

is evident from the recent President Obama’s “Start-up America” initiative. This initiative aims to 

encourage the growth of start-ups; providing education to entrepreneurs, minimizing federal 

barriers in supporting entrepreneurs and creating market opportunities in diverse sectors 

including high growth industries. The initiative intends to bolster innovation and enhance the 

technology transfer rate while creating new jobs, thus, supporting high growth entrepreneurship. 

Federal government’s technology transfer and commercialization process through the SBIR 

(Small Business Innovation Research) and SBTT (Small Business Technology Transfer) 

programs will be streamlined to enhance innovation, industry partnerships, and to create new 

products, and spin offs. While countries like Germany and Japan are known for high-end 

manufacturing, USA intends to adopt “entrepreneurial capitalism” through this initiative. President 

Obama has planned to increase RD&C funding by 0.5% in FY2012 compared to FY2010 with 

emphasis on engineering and physical sciences. It is interesting to note that programs for 

nanoelectronics and networking and IT RD&C (computing and networking technologies and 

advanced computational research include: high-end computing systems and software, 

networking, health IT, Cybersecurity, human-computer interaction, and information assurance 

related areas) will receive increased funding compared to yester years; 

 Finland: Finland has been the trendsetter in Europe with regard to RD&C programs. Serving as a 

role model to its European and Asian counterparts, Finland has initiated the Centre of Expertise 

programmes through the Academy of Finland. These research programmes focus on several 

technology areas including data mining, machine learning, nano sciences, computational 

statistics, agent based models, networking and computational logic. Although these RD&C 

programmes do not support entrepreneurship directly, a large number of spin offs have evolved 

as a result of these programmes. It is noted that Finland is one of the European countries which 

spends heavily on RD&C; and 

 Sweden: Sweden focuses on “needs driven research” which is aligned towards addressing 

industry demands in the areas of future internet, security, green ICT and mobile applications. The 

Swedish Government Agency for Innovation Systems (VINNOVA) spends approximately SEK 2 

million (approximately USD 0.3 million) every year to support joint RD&C and commercialization 

programs. Apart from this, the agency supports commercialization of research results, patent 

licensing, foreign investments, technology incubation and spin-offs. 

 

2. Tax Incentives: 

 

 India: India aims to increase foreign investments and improve industry participation by offering 

diverse tax incentives. The country offers a weighted tax reduction of 200% on RD&C units. In 

addition, collaborative research accelerated depreciation for infrastructure set up and excise duty 

waiver on patented products make India an attractive destination for RD&C; 

 Taiwan: Taiwan being the manufacturing hub supports growth of RD&C by offering tax deduction 

of upto 30% on RD&C expenses for new technology research, products, and improving 
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manufacturing processes. This creates a favorable environment for establishing RD&C centres 

and contributes to the growth of innovation; and 

 Korea: Korean government has supported the growth of high-tech SME’s over the past decades 

through various initiatives including tax credits of upto 25% for RD&C. With demand for ICT 

products, Korea has extended tax credits of upto 20% for companies and 30% for SME’s by the 

end of 2012, thus, establishing a successful environment for growth of businesses. 

 

3. RD&C Policies: 

 

 USA: The US government has formulated policies which are aligned towards specific ICT 

technologies. The policies facilities increased funding for some of the key areas such as high 

performance computing, cyber security, robotics and intelligent automation; enabling technologies 

for smart grid, healthcare, water; complex/advanced networks; and sustainability; 

 Taiwan: The policies formulated by Taiwanese government aimed at promoting fundamental 

science and technologies to increase the competitiveness and economic growth. Policy tools are 

formulated to minimize the risk of innovation and market failure through forming innovation 

alliances, creating high tech industries (science parks), widening of tech transfer channels and 

funding for those channels and tax incentives for RD&C; and 

 Finland: Finland fosters RD&C through the National Science Policy. With the goal of fostering 

innovation the policy creates a favourable environment to increase funding inflow and 

emphasizes in improving the quality of research. The policy also aims to increase interest in 

research careers, improve research training and increase prospects for collaboration. Moreover, 

the country’s technology and innovation policy aids to improve collaboration and attract foreign 

investments. 

 

4. RD&C Infrastructure: 

 

 USA: USA houses dedicated CoEs for technology areas such as bioinformatics, cognitive 

science, wireless and cloud computing in comparison to other countries. The technology 

preparation programs have been highly effective in improving the skill set of RD&C personnel. 

This could also be attributed to the high number of scientific publications and the ratio of 

scientists to the population who contribute to high quality RD&C; 

 Finland: The innovation capacity of Finland is attributed to the quality of talent available in the 

country. One of the contributing factors is the increase in number of scientific publication in 

esteemed journals over the past two decades. It is also interesting to note that Finland is one of 

the countries which have about ten researchers per 1000 employee and the quality of Finnish 

research is higher than in the OECD countries on average. Quality of research has been 

significantly improved by the Centre of Excellence programmes. The research community is also 

equipped with diverse software, hardware and computing components by the Finland’s Centre for 

Scientific Computing (CSC) which reflects the importance given to research infrastructure in the 

country; and 

 Korea: Compared to most OECD nations, Korea has high broadband penetration rate in which 

more than 95% of total population have access to broadband. In addition to apartments, 

universities in Korea have advanced Wi-Fi facilities, which offer free access of internet to students 

and researchers. The 2008 Plan for Promotion of Educational ICT by the Korean Ministry of 

Education, Science and Technology (MEST) aims to develop infrastructure including support for 

e-lifelong learning, e-Education safety network, promote information sharing in higher education 

thereby providing avenues or development of e-Learning.  
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5. Research Focus Areas - Institute Level: 

 

 USA, Taiwan, Finland & Sweden: Some of the notable technologies are Nanotechnology, 

cyberspace security, high-speed internet, electric grid modernization, artificial intelligence, 

semantic web, networks, analytics, telecommunications, augmented reality and green 

technologies; 

 Sweden: Sweden focuses on increasing competitiveness and sustainable growth of industry and 

society by developing competitive products and services. In addition to future internet, Sweden 

focuses on other ICT-areas such as Green ICT, Internet of Things. It also shows increasing 

interest towards partnering with other countries towards developing newer internet solutions. 

VINNOVA, the Swedish Government's Agency for Innovation Systems funds research on social 

behaviour that are used to develop innovative design process of mobile applications, sensor-

based applications and pervasive games; 

 India: India focuses on Information Systems, Communication and Networking,  Information 

Security, Communication Security, Intelligent Systems and Artificial Intelligence & Neural 

Networks, Next Generation Network (NGN) & Network Technology, Telecom Technology & 

Management, Information Security & Disaster Management of Infrastructure, Technology 

Integration and Telecom Infrastructure; and 

 Korea: Over the past decade, Korea had focus towards researching areas including TDX-

Exchange, High Density Semiconductor Microchips, Mini-Super Computer, Digital Mobile 

Telecommunication Systems and 'WiBro' that are actively used in mobile internet. The 

government has implemented several initiatives to develop national economy and enhance 

quality of life by building IT-based 'U-Society' through developing Ubiquitous Computing 

technologies. 

 

6. Research Relevance to Market Needs: 

 

 USA, Taiwan, Finland, Korea: Increasing global demands towards adopting green ICT, smart 

networks to overcome bandwidth constraints, low cost computing paradigms and security have 

been rightly addressed by programs and RD&C activities; 

 Korea: Korea has always channelized its RD&C towards addressing the needs of the industry, 

which is driven by the global demand for Korean products. With ICT being a key indicator for 

national competitiveness in the 21st century, Korean government has placed IT-related projects 

under high priority. Korean research institutes constantly look for collaborative opportunities with 

global RD&C partners to develop products that can fit in the commercial market place, leading to 

successful marketing by SME’s; 

 India, Sweden: India addresses growing telecom needs in the country by carrying out research in 

the wireless technologies, 4G wireless standards, next generation networks and other telecom 

related segments; and 

 Sweden: Swedish government has RD&C programs supporting both basic research and also 

'needs-driven research' that are performed in close collaboration with SME’s. Under funding from 

the Swedish Research Council, strategic research centers have been established in key Swedish 

universities to conduct RD&C activities that hold more value to industrial applications. 

 

Technology Commercialization 

 

The content below brings in the traits where countries have commonality along technology 

commercialization perspective. 
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1. Technology Commercialization Programs and Funding: 

 

 USA: USA houses a renowned national wide network of federal laboratories encompassing 300 

labs which facilitates technology transfer with high focus on computer and software industry. In 

addition, the FLC’s ORTA (Office of Research and Technology Applications) hosts Technology 

Transfer Programme under the Federal Technology Transfer Act (FTTA) of 1986 and also Small 

Business Innovation Research (SBIR) Program. SBIR and Small Business Technology Transfer 

Programme (STTR) (programs by Small Business Administration Group) accelerate innovative 

entrepreneurship in the country. These two programs host several initiatives to foster RD&C, 

technology transfer and commercialization activities through three phase programs (one of the 

different and interesting models). In addition, some notable programs include The FAST (Federal 

and State Technology) program; New Markets Venture Capital (NMVC) and Small Business 

Investment Company (SBIC) (venture capital investment programs) enable small business to 

participate in RD&C/innovation and commercialization of new technology thereby stimulating 

USA’s economy. Post-recession, the RD&C expenditure has increased. It is also interesting to 

note that Ben Franklin Technology Development Authority (BFTDA) is one of the largest state 

technology development programs that support university based innovation and has resulted in 

creation of new jobs, new companies and increased public and private investments; 

 Finland: Funding for technology commercialization is highly appreciable in Finland. Tekes, the 

Finnish Funding Agency for Technology and Innovation aims at “Creative Destruction” and funds 

up to 70% for commercialization. In addition, Sitra the Finnish Innovation Fund promotes 

commercialization and establishment of start-ups. Tekes and Sitra works towards promoting 

technological entrepreneurship. The Tekes TULI programme could be rightly considered the best 

practice of this country as it facilitates technology transfer from initial stages for universities and 

private entrepreneurs. The highlight of this programme is the scope for assessing technology 

transfer potential and performs detailed market studies to avert bottle necks in commercialization; 

 Taiwan: Ministry of Economic Affairs (MOEA) and National Science Council (NSC) are the key 

organizations that are responsible for Taiwan’s innovation and technology commercialization. 

DoIT (Department of Information Technology of MOEA) technology development programme 

(TDP) enhances the competitiveness of the country’s economy by encouraging innovation and 

supporting entrepreneurs to invest in RD&C and facilitate commercialization (technology 

transfer). DoIT is one of the key agencies that provide heavy funding for RD&C and 

commercialization. The government has channelized technology transfer through certain 

organizations as ITRI (Industrial Technology Research Institute) and HSIP (Hsinchu Science 

Industrial Park) via identification of emerging growth sector apart from RD&C and technology 

commercialization; 

 Sweden: Over the past decade, there has been a tremendous increase in Technology Transfer 

Offices (TTO), which has led to the emergence of university-holding companies and other 

regional technology transfer agents. Under the Swedish Reform Programme for Growth and Jobs 

2006 – 2008 implemented in November 2006, the government has taken initiatives to finance 

institutes and SME’s to gain access to research results. During the period 1996 – 2006 a total of 

550 million Euros was spent on government grants or the development of Swedish competence 

centers programme under the Vinn Excellence Programme. VINNOVA is currently funding a 

range of technology commercialization programmes that are run in cooperation with foreign 

countries including, China, Korea and the USA; and 
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 Korea: Almost 90% of research institutes in Korea functions towards promoting and developing 

new technologies that can be commercialized within a short time frames. In contrast to direct 

funding for commercialization programmes from the government, Korea offers credit guarantee 

for technology commercialized by SME’s in the country. For example, the Small & Medium 

Business Transferred Technology Development Programme enable SME’s to perform additional 

RD&C on technology transferred from government-funded research institutes, for which upto 75% 

subsidy on total development costs is provided. For technologies that can be commercialized 

within 3 years, the Korean government provides loans on total RD&C cost under the Patented 

Technology Transfer Program. 

 

2. Technology Commercialization Laws and Policies: 

 

 USA: In USA, Stevenson-Wydler Technology Innovation Act of 1980 (P.L. 96-480) which is the 

primary law for technology transfer resulted in establishment of Office of Research and 

Technology Applications (ORTA) in each laboratory to facilitate coordination and promotion of 

technology transfer. Federal Technology Transfer Act of 1986 (P.L. 99-502) is another key law 

which facilitates technology transfer via encouraging laboratories to enter into collaborative 

development to enhance patent licensing agreements. Acts such as Bayh-Dole Act of 1980 (P.L. 

96-517) establishes boundaries to patents and licenses for federally funded RD&C. Through 

Bayh-Dole Act, new products are introduced into the market, new spin offs are created and 

increased licensing activities are observed, which stimulates US economy. Despite recession, the 

licensing and startup activities were strong due to favourable polices which increased 

commercialization of new products. Introduction of new products enhances productivity and 

creates new jobs, thus, greatly enhancing the quality of life; 

 Taiwan: Taiwan has formulated policies to acquire technologies from other countries to develop 

commercial products; create science and technology capacities; translating research results to 

commercial products; protection of research results; and cultivation of manpower. Policies are 

devised to protect IP and licensing, collaborative development, and creation of spinoffs and jobs; 

and 

 Sweden: Under the policy 'Innovative Sweden' launched by the Swedish Ministry of Enterprise, 

Energy and Communication and the Ministry of Education in 2004 focus on improving the 

innovation capacity of SME’s and to increase initiatives to commercialize research results and 

ideas. The policy on 'National strategy for regional competitiveness, entrepreneurship and 

employment 2007 – 2013’ the Swedish government focuses on effective collaboration in the 

areas of IT/telecom-sector, biotech and aviation. Under the 'Swedish Reform Programme for 

growth and jobs 2006 – 2008 within the framework for European strategy for growth and jobs, the 

government has allocated 21.7 million Euros annually from 2006 – 2010 to improve SME’s 

access to research results. In 2007, the government also made proposals to strengthen its IP 

rights. In order to increase patent protection and to facilitate academic entrepreneurship, the 

Swedish government under the 'university teacher's exemption' law allows university researchers 

to retain rights over their IP of research results. This law favours enough protection of IP created 

in universities and encourages several university spin-off companies. 

 

National Competitiveness (based on Double Diamond Analysis) 

 

The content below brings in the traits where countries have commonality from a national competitiveness 

perspective: 
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National Roadmap: 

 

 USA has developed dedicated roadmaps for promoting cloud computing, which is also the focus 

area for Taiwan; 

 Finland has dedicated roadmap for Green ICT and FAs include: augmented and virtual reality, 

artificial intelligence, social media – web 3.0, cloud computing, advanced virtual solutions and 

services in health, 3D environment and virtual world, parallel computing, data mining, 

management and analysis, sensor networks and home monitoring; 

 India has dedicated roadmap which is oriented towards tele-education, tele-medicine and e-

Governance intended for schools, agriculture, and defense. FAs within the roadmap are 

biometrics, bioinformatics, emerging technology RD&C - localization, location based services, 

mobile value added services, social media and utility models, virtualization, and cloud computing, 

IPV6, high performance computing and grid computing, multilingual computing, Ubiquitous 

Computing, broadband, optical network, artificial intelligence, and ICT based green technologies; 

and 

 It is interesting to note that Korea has developed Green ICT roadmap for reducing carbon dioxide 

emissions (with the objective of minimizing energy consumption over 10% by 2012). Action plan 

involves employing emerging technology platforms as virtualization, and cloud computing. 

 

Educational Institute Infrastructure: 

 

 Swedish government has been focusing towards embedding ICT in the national education 

system. Under the Swedish National Action Plan for ICT in Education, the government has taken 

steps towards establishing ICT tools in schools. In Sweden, schools are required to have atleast 

one computer connected with internet; 

 On an average, Finnish schools have 17 computers covering 100 students. Almost all schools in 

Finland have access to computers and internet; 

 In 2009, 90% of schools in Korea had access to computers, which are actively used for training 

teachers and other e-Learning programs. Under the ‘Smart Education’ plan, students in Korea are 

highly encouraged to use ICT tools such as iPad and light tablet, since digital textbooks are 

cheaper than USA. The Korean government has made a bold move in digitizing all text books; 

and 

 Schools in USA are equipped with 97% desktop computers and 58% laptops and these are used 

as tools for training students and teachers. The educational ICT policy in USA promotes the use 

of technology to effectively deliver content online. Further, ICT tools have been used to record 

student performance, support decision making, and resource allocation and promote 

accountability.  

 

Foreign University Collaboration: 

 

 Swedish universities collaborative FAs include: e-Governance, e-Healthcare and e-Infrastructure. 

Sweden is an active participant in the Inter European Industry-University Collaboration 

programme and it is intended to strengthen telecommunications competence of EU nations; 

 In Finland, technology priority areas of foreign university collaborations include energy efficient 

technologies, ubiquitous services, future radio access networks, transmission algorithms and 

overlay architectures. Reputed agencies in the USA such as National Science Foundation (NSF) 

have actively collaborated with Finnish research groups for research and education; 

 Taiwanese universities FAs are cloud services, 4G wireless services, WiMax product testing and 

development. Taiwanese researchers strongly compete with US researchers in developing cloud-
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based services by collaborating with global ICT majors and reputed institutes in Asian and 

European countries; and 

 Universities in USA collaborate with foreign institutions in the area of e-Governance, e-

Healthcare, e-Infrastructure, cloud computing services and e-Learning. US universities focus 

strongly towards implementing large-scale IT solutions in Africa by maintaining long relationship 

with universities in European member nations. 

 
Inter country long term initiatives, policies spurring ICT Innovations: 

 USA hosts programs in enhancing ICT in under developed countries and dedicated agencies are 

established for knowledge exchange and network capacity building (promotion of ICT based 

education). Private organizations are greatly involved in enhancing the skills through distance 

education programs, online training programs. Collaborations are also prevalent to identify new 

areas within ICT sector; 

 Korea has free trade agreements with other countries for enhancing export capabilities and to 

conduct RD&C (exchange of ideas and expertise in ICT to boost economy) on ICT based 

technologies such as wireless broadband, ultrafast networking technology. It partners with other 

countries to enhance skills in ICT while also narrowing digital divide; 

 India holds free trade agreements for migration of ICT workforce. It is to be mentioned that there 

is an active participation of private companies in strengthening the country’s ICT capability mainly 

from educational standpoint. Strong collaboration is perceived amongst Indian IT companies to 

develop advanced ICT solutions. To transform the Indian educational system, the Indian 

government has been supporting the promotion of ICT products in India. The intelligent software 

solutions from India are complemented by the Taiwan’s hardware creating a favourable 

environment for ICT growth in both the countries; and 

 It is interesting to note that Finland supports Innovation Partnership Programme which enables 

identification of partners in Finland and associations and programmes are initiated for conducting 

seminars, trainings, and partnership tour in Finland. The government also collaborates with under 

developed/developing countries to spur ICT adoption, ICT RD&C strategy, and to scale up new 

innovations in areas of mutual interest such as wireless access, networks and future services, 

future internet.  

 

Organization Power:  

 

 Historic competence in research has helped USA evolve as a highly competent country in this 

industry. Innovation is fostered through numerous programs formulated by the ICT majors. As a 

frontrunner in ICT the country houses a large number of organizations. These participants are 

highly influential in defining standards and regulation for ICT; 

 Swedish ICT majors have been the forerunners in Europe in innovation and adoption of telecom 

technologies and liberalization of telecom policies. Active involvement in research and extensive 

collaboration has helped the country to emerge with radical innovations such as Bluetooth, 

mouse and 4G technologies; and 

 Historic competence in research, leadership in handset manufacturing and influential role in 

Finnish standard bodies has empowered ICT organizations in this country.  
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Innovation Culture: 

 

 High risk ventures, radical innovation, inherent ingenuity of Americans, effective communication 

and collaboration and diversity of founders contribute to the highly successful innovation 

ecosystem in the USA; 

 Willingness to take risk, inclination towards ICT, rapid adoption of new ideas and well organized 

collaboration network are factors that contribute to flow of innovations in Sweden; 

 A culture to focus on different types and aspects of innovation has been common - service 

innovations and growth entrepreneurship, market driven innovations. The companies in this part 

of the globe have been active in networking with leading countries and regions in technology.  

Consequently, the network of international innovation centres will be expanded.  The culture to 

comply and adhere has been seen in the form of Finnish companies entering into standardization 

activities at European and international level is forming a part of the development of the 

innovation environment. The country promotes a culture where departments align themselves to 

the National ICT roadmap that focuses on telecom, green technologies and etc. This is evident 

from the way institutions for CoEs are handpicked by the Academy of Finland. However, the 

country has not been successful in communicating to the changing customer needs and 

innovating accordingly; 

 Korea as a tech-savvy nation is well connected and communication is appreciable thanks to the 

broadband penetration. However, collaboration is not extensive as compared to India or 

European countries; and 

 The country adopts an Open Innovation System where MNCs, government collaborate towards 

achieving a greater common goal (assortment of knowledge relating to different stages of the 

value chain, observed at different firms and locations). 

 

Foreign Alliances/Collaborations: 

 

 In the mobile-broadband subscription area Sweden ranks #3 in the world, and #10 in the area of 

fixed broadband. Swedish IT companies focus on maintaining collaboration with Asian countries 

including Korea, China and India by leveraging their technology process in exchange for market 

share. Swedish ICT companies maintain an active collaboration with top IT companies in USA 

and Europe towards framing IT policies of global importance; and 

 Finland is attributed by competitive ICT infrastructure in the world holding rank #3 in the Network 

Readiness Index (in 2012) and rank #4 in the Digital Economy Rankings (in 2010). With the 

government support for free-market society, Finland has emerged from being a technology 

follower to innovator. 
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6.2  Commentary on Malaysia’s Comparative Positioning 

Quality of Technical Skills 

The recent Ministry of Higher Education has recently developed a ICT Human Capital Framework in order 

to propel the nation’s progress further into development of the current talent pool. Based on that report, a 

survey performed in 2009 has identified that Malaysia only produces between 10000 to 15000 ICT related 

graduates in a year which is insufficient to meet the demands of the ICT industry in Malaysia. Further to 

this it is deemed by the industry that only 10-15% of the total graduates produced are technically capable 

to meet the demands of the industry. 

Malaysia is ranked among the top 3 Shared services Outsourcing (SSO) nations in the world with around 

140 foreign and 60 local companies in the country performing various SSO activities like IT, BPO and 

KPO. Malaysian SSO industry is projected to be worth USD 2 million providing 300,000 jobs by 2012. 

Malaysia boasts of global outsourcing giants like HSBC, Standard Chartered Bank, DHL, Shell, IBM, HP, 

EDS and CSC. 

The focus of various ICT initiatives by Government is to establish Malaysia as a services hub providing 

the required ICT manpower and IT professionals. 

Quality of Domestic Talent 

Only 949 patents have been granted by USPTO to Malaysia till 2007. In the previous Ninth Malaysia plan, 

the government aims to achieve at least 60 RSEs (Researchers, Scientists and Engineers) per 10,000 

workforce by the year 2010 to increase the national capability in Science and Technology. Only 18% of 

this target was achieved by 2009 which points at the shortage of qualified engineers, scientists and 

RD&C personnel. Under national S&T vision, Malaysia set an objective to increase its RD&C spend to 

1.5% of GDP by 2010 to make it comparable to developed nations.  

In 2010, more than 75% of workers employed in Malaysia were unskilled workers. Under 10th Malaysia 

plan, Government plans to shift the balance of student enrolment to 60:40 ratio in favour of science-based 

studies at tertiary level. 

Lack of quality and number of science and technology professionals will hamper the growth of Malaysia 

as a knowledge economy as desired by Vision 2020. The government has taken certain measures to 

improve the quality of technical personnel in Malaysia under the 10th Malaysian Plan but the results of 

these initiatives are yet to be seen. 

ICT Training Centers 

Various dedicated centres in conjunction with government initiatives to boost the competitiveness of the 

ICT industry in Malaysia have been setup. Various programs by MDeC to enhance the supply of the ICT 

talent pool sufficient has resulted in various partnerships with local service providers providing courses 

that meet international standards. Regional training centres such as the Penang Skills Development 

Centre and Selangor Human Resources Development Centre also attempts to train more talent. 

Success of Implementation: 

1. Medan Infodesa (MIDs) or IT centres and ICT training - 89,180 rural people have been provided with 

the training of basic ICT since the start of MID programme in 2002; 
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2. Smart School Project – More than 200,000 teachers have been provided training on basic ICT skills 

and using ICT in training and learning; and 

3. Implementations of the programs are often not successful due to the shortage of competent talent 

coming into the programs. Further to this, the quality of the graduates is of poor quality yielding to low 

pass rates for some international programs. 

Presence of Dedicated Centers: 

1. MIDs: The Rural and Regional Development Ministry works on the establishment of MIDs in rural 

areas. These MIDs are set with the objective of reducing the ICT divide between rural and urban 

areas by cultivating the knowledge culture among rural people through ICT. These centres act as 

district level training centres for ICT. MIDs aim to contribute towards e-Governance in this 

manner; and 

2. Other Programs – ITKing project, where Ministry of education Malaysia partnered with Microsoft 

Malaysia in developing ICT programs for Malaysian schools to develop ICT literacy among the 

teachers, students and community. 

Willingness to take Risk 

There are a few examples of firms like Air Asia and Proton which demonstrated innovation by venturing 

into new and untested areas, but not much progress has been made on the innovation front by Malaysia 

due to the lack of will to take risk among Malaysian firms. However, in the recent past, with the Vision 

2020 and establishment of MSC, Malaysia aims to transform itself from a manufacturing based economy 

to a knowledge based economy. Major initiatives to drive innovation in the country was declaring year 

2010 as the year of innovation and creativity with innovation being the buzz word in strategic blueprint of 

all organizations. Urgency to innovate is reflected in the 4th ‘Big Idea’ of the 10th Malaysia plan (2011-

2015), which points at the increased innovation as the necessary condition to achieve vision 2020. IP 

awards were introduced to instil innovation culture in Malaysia. Despite all these initiatives, the 

willingness to explore new ventures and avenues to produce highly innovative products and services is 

still currently ranked relative low. 

Collaboration & Communication 

Extremely low rate of RD&C output of Malaysian universities is converted into commercial products as 

compared to more than 5% in case of developed nations. Hence, there is a need for greater collaboration 

between academia and industry to promote innovation and identify ideas to promote and develop into 

commercial products. Malaysian government is providing funding support to develop such collaborations 

but till date collaborative network is found to be limited in the country. Jejak Inovasi Program, a MOSTI 

initiative confirmed that indigenous inventions by inventors in Malaysia are not being developed into 

innovations pointing towards a lack of communication to the potential customers. Other than that, 

collaboration between technology-oriented start-ups in Malaysia is perceived as relatively low as these 

players are not willing to share their product and service developments. 

Diversity 

With respect to start-ups in Malaysia, more often than not; it is established by local players. Foreign 

participants would prefer to go to Singapore which provides a more conducive ecosystem/environment for 

technology based start-ups. 
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Corporate Innovation Programs – In House Spinoffs 

Intensity of corporate innovation programs by the domestic companies is low. Telekom Malaysia (TM) has 

its own RD&C division which boasts of some successful innovations like Integrated Building Management 

System (IBMS). However, TMRD is the research division of TM and not aimed at promoting new start-

ups. Global ICT companies like Microsoft are involved in innovation programs with the various 

government agencies to promote innovation among SME’s in the country. Outside of major GLCs such 

initiatives are lacking. 

Policies favoring Startups 

Malaysia offers a wide range of tax incentives to promote innovation in the country. In addition to tax 

holidays to pioneer status MSC companies Malaysia allows specific tax incentives for commercialization 

of RD&C findings. Under this, Investor Company gets tax deduction equal to investment made in 

subsidiary for the sole purpose of commercialization while the investee company get Pioneer exemption 

of 100% on statutory income for 10 years. Apart from the tax incentives, Malaysian government also 

provides support to techno-preneurs through agencies like MCA ICT Resource Centre (MIRC) and 

MATRADE. Tenth Malaysia plan talks of 1-Innovation Certification for Enterprise Rating and 

Transformation (1-InnoCERT) Programme which will aim to identify, certify and recognise innovative 

SME’s in Malaysia. In order to promote spinoffs or startups, government initiatives such as Cradle and 

Malaysia Technology Development Corp (MTDC) have been established to promote such ventures. 

Technology Commercialization of Major Universities in the Region 

In general, the technology commercialization amongst universities in Malaysia is extremely low. Most of 

the RD&C work are left within the university repository and not explored to be commercialized. However, 

there are rare cases wherein partnerships initiatives such as UKM working closely with Oxford University 

via its transfer company ISIS Innovation Ltd which has led to the creation of MINDS Technology Sdn Bhd. 

However, this type of efforts needs to be intensified to further push RD&C at universities to the 

marketplace.   

Impact of Collaborations 

Alliances and collaborations with foreign firms are mainly done through government agencies. There are 

more than 2,000 ICT companies operating within the MSC Malaysia fold, ranging from Internet-based 

business solutions and services providers to software application and services providers. Some of the 

sectors where, Malaysian ICT companies can provide world-class applications include Financial Services 

Industry (FSI), Telecommunications (Telco) and e-Government services. Vietnam, Korea, Indonesia, 

Myanmar, India, UAE are some of the countries where Malaysian companies have alliance or are in talks 

for alliance. Example: The National ICT Association of Malaysia (PIKOM) is collaborating with the Korea 

Association of ICT Promotion (KAIT) to encourage new industry alliances with Malaysian companies to 

tackle markets in Malaysia as well as Southeast Asia.  

Foreign MNCs like TCS, Microsoft, Cisco, Dell, IBM and etc are also collaborating with Malaysian ICT 

firms. Cisco, a global IT major, had also collaborated with MDeC and University of Malaya to develop the 

Cisco® Industrial Training Programme (CiTP). It aims at identifying and training skilled information and 

communications technology (ICT) networking specialists for small and medium-sized enterprises (SME’s). 

However, the majority of such collaborations have failed to result in the development of locally owned 

companies capable of undertaking extensive RD&C on their own. Through engagements with several 

international MNCs, the talent trained under such schemes typically end up working with foreign MNCs 
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instead of channeling their efforts in developing local technology with local companies. Majority of the 

collaborations between local companies and MNCs tend to be services or sales based collaborations with 

very little actual joint RD&C efforts. 

Diversity in Technology focus 

Universities in Malaysia have collaborated with a number of foreign universities in the areas of 

telecommunication and wireless technologies. Some of the major Malaysian universities to enter into 

foreign collaborations are Universiti Sains Malaysia (USM), Universiti Teknologi Malaysia (UTM), and 

Universiti Malaya. Collaborative Micro-Electronics Design Excellent Centre (CEDEC), which acts as an 

interface between academic and industrial engineering to enhance RD&C activities through shared 

facilities, focuses on IC design, MEMS sensor and etc. 

Malaysian universities have collaborated with global companies like Intel, Microsoft, Agilent Technologies 

and HP in addition to foreign universities. No evidence of collaboration with government agencies of 

foreign nations is found for the Malaysian universities. 

Foreign university collaborations in Malaysia is mainly aimed at sharing the experiences of the research 

students and student exchange programme to enhance the learning of the students in various technology 

areas and gain knowledge of the best practices followed in the country. Malaysian universities have 

collaborated with a number of universities from United Kingdom, Australia, the United States, New 

Zealand, France as well as Germany in the past, for such programs. This allows for exchanges of 

lecturers and also for curriculum reviews to ensure that the Malaysian teaching curriculum is on par on an 

international level. However, this seems to be the limit of the collaborations with few joint technology 

developments except with several few MNCs operating in Malaysia. 

Geographic conditions 

Malaysia is strategically located in the heart of south-east Asia. About 60% of the World’s population is 

within a five hour radius, which is a great advantage for the MNCs investing in Malaysia. To compare this 

with New York, only 5% of the world’s population is within a five hour radius. 

Cultural conditions 

Malaysia is a multi-culture and multi-language country. Any MNC setting up its business in Malaysia will 

have this immense knowledge of language which is important to doing business in south-east Asia. In 

Malaysia decisions are formulated slowly and in a very calculated manner. The companies are very 

hierarchical and there are few decision makers at the top. Use of English language in business makes it 

easy for a MNC to enter in Malaysia and set up its operations. 

Legal conditions 

Malaysian laws are pro-business. To encourage foreign investments, Malaysia offers tax incentives and 

other advantages to foreign investors and has entered into double taxation agreements with more than 60 

countries. Malaysia also offers investment guarantee agreements to companies from over 70 countries. 

These agreements guarantee that, except for public purposes, Malaysia will not expropriate or nationalize 

property without prompt and adequate compensation. Foreign investors are also allowed 100% equity 

holding for some of the sectors. However, in some sectors, the legal paperwork required to setup an 

operational company in Malaysia has been deemed to be a major hurdle to overcome with excessive 

bureaucracy.  
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Political/Economic environment 

Malaysia is a politically stable country with well-established legal system. IT has a pragmatic and flexible 

government approach which has enabled the economy to raise its competitiveness. Government with its 

‘Vision 2020’ and establishment of Multimedia Super Corridor (MSC) promises to be an investment 

destination for the foreign firms. Malaysian economy is very diversified and broad-based which will ensure 

sustainable growth. Malaysia’s political ecosystem is on a stable outlook with minimal disruptions in terms 

of government policy. Furthermore, with minimal ecological disasters, operations in Malaysia can be 

operated all year round. 

Government Initiatives 

Malaysian government provides support to any MNC which is investing in Malaysia through MIDA and 

MATRADE. While MIDA assists in setting up the firm in Malaysia, MATRADE provides support in 

marketing firm’s products and services worldwide. In addition to these, Malaysian Government also offers 

various tax incentives for ICT firms to invest in Malaysia and various programs via MDeC. 

MNC Success Factors 

ICT MNCs in Malaysia have been a success. Due to the location advantage most of the firms have 

entered Malaysia to reach out to the large population of south East Asia. Microsoft Malaysia is one such 

success story, established in 1992 Microsoft Malaysia has been instrumental in a lot of community 

initiatives serving the Malaysian people. It has donated more than RM 3 million in cash and software 

grants to various organizations in Malaysia. It is also partnering with Malaysian government to promote 

and develop ICT skills and use of ICT in schools. It joined hands with UNDP for an initiative which aimed 

at developing ICT skills among rural women entrepreneurs. Another MNC Fujitsu (headquarters in Japan) 

has been very successful in Malaysia. In 2008 it employed more than 200 people in Malaysia. Malaysia 

has been a strategic market for Fujitsu and Malaysian companies are keen to harness IT solutions to 

achieve greater efficiencies. With Malaysian Government ‘Vision 2020’ of establishing Malaysia as 

knowledge economy there is a huge potential for ICT MNCs to set up their operations in Malaysia and 

succeed. Government open procurement policies by the government and key GLCs allow for an equal 

opportunity for foreign MNCs to sell their technology in Malaysia. 

Long Term Government Policies Warranting Need for ICT 

Environmental concern 

Malaysian government is promoting green ICT initiative. Under Green ICT project, government aims to 

reduce the usage of paper and ribbon and implement “zero visit” or “no wrong door” policies by increasing 

online services and online payments. It aims to bring one government many agencies close to the clients 

to enable them to avail public services with ease and speed. However, in terms of using ICT for 

substantial green initiatives such as carbon emission reductions has been minimal. 

Administration 

Malaysia formulated and launched e-Government initiative in 1997. Since then lot of progress has been 

made in this direction. A number of flagship projects were launched under the e-Government initiative to 

move towards a technologically enabled government administration. Some of the major projects were e-

Procurement, HRMIS, Project Monitoring System, e-Services which enabled direct online transactions 

between government and public, electronic labour exchange and e-Syariah. e-Governance enhanced the 
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convenience, accessibility and quality of interactions between government and public and government 

and businesses. 

Services 

Number of Malaysian government’s policies regarding services like education and healthcare employs 

ICT at the core. Malaysia rolled-out of smart school project which aimed at developing state-of-the-art 

pedagogical practices by deploying technology enabled learning and teaching in schools. Other 

government initiatives to develop ‘ICT in Education’ are SchoolNet, Computer Lab, EduWebTV in 

schools.  

Even Ministry of Health introduced ICT in its policies to establish future health care systems. Under the 

MOH-MSC Tele-Health Flagship Applications, the Ministry has introduced electronic Hospital Information 

Systems (HIS) in several public hospitals. It is a comprehensive, integrated information system which 

manages the administrative, financial and clinical aspects of a hospital. 

ICT Policy Formulation 

No policy that utilizes ICT for formulating better policies is evident in Malaysia though with the reach of e-

Government in Malaysia it is possible that in the near future we might see e-Participation as a means to 

involve citizens in the policy making process. By using ICT if the government can create an environment 

for feedback mechanism which allows citizens to voice their views online it can pave way to policies which 

address citizens’ concerns better. 

Ability to bring out innovation 

Malaysian ICT firms lack when it comes to innovating and commercializing the innovation. Though 

pioneer firms like TM, Maxis, YTL Communications and etc. have developed new products and services 

in the past, but these have been very little and infrequent. Maxis, Malaysia’s leading integrated 

communications service provider, partnered with Opera Software to launch an original mobile web 

browsing experience to 13.9 million Maxis customers, bringing the power to surf internet up to six times 

faster. 

Historic competence in research 

TM, champion communication company of Malaysia has a rich history of RD&C. It has invested heavily in 

the RD&C and boasts of a RD&C centre which offers diverse products and services to the business and 

consumers in Malaysia. TM Mobile Asset management system e-Xefs (expert forecasting system) are 

some of its products to enhance operational efficiency in organizations. Though Malaysia does not boast 

of a rich RD&C culture in organizations as some of the western nations, but with the establishment of 

MSC and other initiatives it is paving way for high RD&C culture among the firms. 

Platform technologies/research 

MIMOS has championed the RD&C and innovation drive in the country. It has collaborated with number 

of universities and research institutes to drive the innovation culture in Malaysia. WiWi, a wireless WiFi 

router supported by a WiMAX backend design is its key platform solution in wireless space. It is also 

working on developing grid computing and using semantic technology in medical, education, financial and 

agriculture industries. But, the number of technology platforms/products produced in the country remains 

low.  
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7.1 Analysis of Malaysian ICT RD&C and Its Relevance to ETP, GTP and 

DM 

7.1.1 Assessment of ETP, GTP & DM in Creating Demand for Local IP 

In order to understand the ICT opportunities in various National Transformation Plans for local 

technologies, the NKEAs and NKRAs were analyzed to identify the key ICT areas of implementation for 

each sector. After this, a mapping of local technologies, to opportunities in various sectors, was carried 

out to give a clear picture of potential demand for local IP. 

 

Under this process, various technologies were studied: projects under commercialized stages, 

commercialized and potential commercialized stages, as well as patents – granted and applied. All of 

these were considered, in order to understand the local technology landscape. Close to 390 opportunities 

were identified across various EPPs in different NKEAs. In terms of the number of unique technologies, 

526 technologies, overall, were mapped across various NKEAs, of which 289 were mapped to various 

EPPs as well.  

Figure 7.1-1 Technologies Mapped Across NKEAs 
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Looking further at disseminating technology opportunities across National Transformation Plans clearly 

shows (as in figure below) that ETPs have the maximum opportunities for implementation – close to 90% 

of the total opportunities. However, the opportunities in GTP (though fewer in number) are much more 

significant, as they have greater chances of implementation from their government owners. Digital 

Malaysia also has some opportunities for local technologies, which are expected to increase in number as 

the programme is enhanced and detailed further in the future. 

Figure 7.1-2 Technology Ppportunities Across National Transformation Programmes 

 
 

On further examination of opportunities in the GTP, it can be seen that reducing Crime and Improving 

Student Outcome NKRAs present the maximum opportunities for local technologies.  

Figure 7.1-3 Technology Opportunities Spread Across NKRAs 
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ETP opportunities can be seen in greater detail in figure below. CCI, Healthcare and Retail are some of 

the NKEAs with maximum technology implementation potential. Greater KL also has tremendous 

opportunities for various local technology implementations.  

 

Figure 7.1-4 Technology Opportunities Spread Across NKEAs 
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Within this overview, we can look further into specific FAs. Figure 7.1-5 gives a summary of each focus 

area, with a picture of the technologies within them mapped to relevant NKEAs/NKRAs: 

Figure 7.1-5 Local Technologies Mapped to NKEAs/NKRAs and FAs 
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435 technologies, from various universities, can be related to opportunities identified in National 

Transformation Programmes. The aim was essentially to identify connections within the ecosystem – 

technologies to relevant opportunities. Companies were also mapped to these opportunities eventually, 

so as to complete the ecosystem.  

Figure 7.1-6 Process to Identify Ready Market for Local IP 

 

A few cases have been listed, in order to understand the applicability of technologies in transformation 

programmes.  

 

Case-1: Retail – Low Cost Enterprise Resource Planning Prototype System 

 

UTM has developed a low cost enterprise resource planning system, which is currently at a pre-

commercialization stage. This has been based on open source software and is considered viable for 

Malaysian small and medium industry. This presents a good opportunity for companies to adopt it and 

prepare it for implementation in small enterprises lacking requisite planning and management systems 

(often with a reliance on manual processes instead). A constraint for many small and medium companies 

in implementing such systems is the high initial cost of the system, as well as a lack of awareness. 

 

Under the retail NKEA, the government is helping small retailers to modernize via the TUKAR 

programme. This programme is intended to help retailers stay competent, improve their basic systems 

and also sustain themselves despite competition from large scale superstores. As part of this, awareness 

is being generated in small scale stores about efficient operations, use of systems and processes and 

generating profitability from process improvement. ERP systems are restricted in this implementation due 

to their usual large scale implementation and high costs.  

 

Thus, the two opportunities can be matched to utilize the ERP system for the small scale stores in 

Malaysia:  
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Case – 2: Agriculture – Automated Steering Systems 

 

Automated steering systems are a growing trend in smart agriculture, to improve productivity and 

efficiency of farming processes, especially in the case of large farms. Under NKEA agriculture, there is an 

EPP focusing on strengthening productivity of paddy farming through efficient irrigation. Automated 

steering systems are a way to manage the same and to improve productivity. UiTM has developed an 

automated tracking system in the pre-commercialization stage which can be utilized in this area. This is a 

good example of innovation being matched to the opportunity created by the EPP for paddy farming in 

Malaysia. 

 

Case – 3: Healthcare - Clinical Decision Support System 

 

USM owns in potential commercialization stage technology for the development of a clinical linguistic 

decision support system, for the differential diagnosis of child language disorders, using artificial neural 

network (anns) and digital brain atlas. Clinical decision support systems are proving to be a great value 

addition for diagnosis and appropriate treatment, especially in the case of complex disorders. 

Under the healthcare NKEA, there is a constant focus on improving healthcare services and 

differentiating Malaysia as a destination for healthcare travel. This can be achieved by providing quality 

and cutting edge services at a reasonable cost to provide an enhanced customer experience. Clinical 

decision support systems can be deployed to achieve this. The advent of such a system will provide 

physicians a guideline for modeling decisions.  It will also lead to a reduction of the practice pattern 

variation that plagues the health care delivery process. One result of this would be overall cost reduction 

for healthcare.  In addition, an effective clinical decision support system can recognize patterns of patient 

complications vis-a-vis specific drugs that might otherwise be unrecognizable to the physician. This would 

help in the provision of a valid, efficient, and best practice solution within the patient diagnosis process. 

 

Case - 4: Education – Online Library and Intelligent Tutor 

 

UKM has developed a digital library gateway called ‘Digilib’. Digital library systems can be very useful in 

storing large amounts of data at low costs and allowing easy access to a greater number of students. 

There are numerous benefits and, with the increasing availability of e-Books, this technology holds 

tremendous potential. 

As part of the Education NKEA, there is an EPP dedicated to enhance the International Distance 

Learning programmes offered by Malaysian universities. In order to support these programmes, a good 

comprehensive set of books needs to be made available and a digital library system will be the norm for 

such programmes to run successfully. Technology developed by UM can prove to be a best-fit in such a 

scenario. Additionally the intelligent web tutor programme can also be utilized to provide a better distance 

learning experience. This system has been developed to a potential commercialized stage by UKM.  

 

Case-5: Financial Services – Islamic Banking 

 

UKM has developed a Hicore (Holistic Islamic Banking System) Soa Parameter-Based Seamantic 

Multimedia, for application in the financial services sector. Islamic banking is often recognized as one of 

the areas where Malaysia can truly strengthen its presence in the financial services sector. Within the 

NKEA for financial services, there is a specific EPP to focus on becoming the indisputable hub for Islamic 

finance globally. Local technologies like the one developed by UKM can help progress in this direction 

and can help more organizations get an expertise in Islamic finance.  
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7.1.2  Analysis of ETP, GTP & DM in Creating a Platform for ICT Industry Creation 

ETP, GTP, DM and other national transformation programmes, have been developed with an aim to 

create a ready market and opportunities for growth across various sectors of the economy. Each of these 

sectors has been analyzed to identify opportunities for ICT that can boost growth, enabling it to grow 

faster and better. These opportunities present a ready market for the ICT industry to tap. Moreover, FAs 

identified for growth also relate to the technology opportunities identified. This points to opportunities for 

certain growth and industry development in the country. The methodology followed to create the requisite 

platform for ICT industry, based on various national transformation programmes and FAs, is described in 

Figure 7.1-7. 

Figure 7.1-7 Platform for ICT Industry Creation 

 

Based on above framework a comprehensive listing of companies has been identified to provide 

solutions in the ETP, GTP programme. These have then been linked to local technology as well. Some 

examples are cited below: 
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Case – 1: Automated Steering Systems 

Figure 7.1-8 Automated Steering Systems – Farm Work (Trimble) 

 

Automated steering systems, as discussed in the previous section, present a good opportunity for 

implementation in the ETP, GTP programme. This opportunity is also connected to local technology 

development in the form of the Automated Route Tracking System developed, to a pre-commercialized 

stage, by UiTM. Farm works (Trimble Navigation Ltd.) was identified as a company that could take this 

technology to the implementation stage. This company provides innovative technology solutions in the 

agriculture space and can take up the implementation of these steering systems to add a complementary 

product to its range, as well as capturing a ready market offered by the ETP programme. 

Case – 2: Mobile tube – mtube  Digi Mobile TV  Creative content industry 

Figure 7.1-9 Opportunity in Creative Content Industry 
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The creative content industry is an upcoming industry in Malaysia that holds tremendous potential and is 

getting a lot of focus lately. It is an industry which needs nurturing and where latest technologies form the 

base of its development. There is already an EPP with this focus. Mobile devices are the latest trend for 

consumption of media and content. They represent huge opportunities for content development and 

presentation. Mtube is a commercialized technology available in this area. This project is to develop a 

mobile application development platform with generic mobile API, intelligent GUI with power and usage 

efficiency for various mobile handsets. To further enhance the usability of mobile applications, Mtube 

provides intelligent profiling (with an accumulative usage and learning analysis capability) to its operators 

and subscribers. It uses the tracking of usage experience and movement activities to provide more useful 

and effective applications to users. The applicability of this product by a well-established firm like Digi 

could surely bring new opportunities for the technology and for Digi, in addition to benefitting the content 

industry as a whole. 

Case – 3: Reducing Crime  I-sense  Metronic Group 

Figure 7.1-10 Opportunity in GTP NKRA – Reducing Crime 

 

Under the GTP programme, reducing crime has been identified as a key result area. One of the aims of 

the programme is to achieve world class policing. A suggested technology, based on best practices and 

case studies analyses in other countries, is a city monitoring system with extensive CCTV network. In this 

area, Viewtech has developed a product called I-sense which has the ability to automatically detect 

malicious activity using image processing. This will be done through the real-time monitoring of video 

images from CCTVs which, on detecting suspicious activity, zoom into visuals of interest to obtain a 

higher resolution video capture. This can be taken up by an established player like Metronic Group (who 

are already working to provide security solutions) and scaled up to support the government and police 

force in the stated NKRA goal of crime reduction. 

  

I-sense
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Based on analysis, a list of companies is cited below for implementation across different sectors: 

Figure 7.1-11 Companies Identified for ETP Implementation 
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7.2 Positioning ICT as the Key Enabler for ETP, GTP, 1 Malaysia and 

Digital Malaysia 

7.2.1  Detailed Areas of ICT Contribution in ETP: Framework of Analysis 

The framework of analysis followed was mainly the value chain analysis. The steps taken to arrive at the 

opportunity areas are in Figure 7.2 1. 

Figure 7.2-1 Value Chain Analysis Framework 

 

 
 

 
 
 
  

Analyse and detail the value chain for each sector under 
study 

Identify the trends brought about in various elements of 
the value chain by industry studies, parallels in other 
economies and industry expert views 

Classify the trends further into technologies underlying the 
trends 

Analyse the technologies in further detail to detail their 
fitment and benefits 

Analyse the EPPs in the sector to gauge a fit, if any for the 
identified areas 
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NKEA - Healthcare  
 

This sector encompasses all the goods and services related to healthcare and medicines required by the 

Malaysian people. It is one of the fastest growing sectors worldwide and contributes to almost 10% of the 

Gross Domestic Product (GDP) in many developed countries. In Malaysia, the spending on healthcare is 

almost 5% of the GDP. This sector contributes about RM15 million to GNI. Information and 

communication technology (ICT) is one of the key driving factors for this sector. The present ICT 

spending on healthcare in Malaysia is around RM650 million. The value chain analysis of healthcare was 

carried out to understand sector completely and identify areas which have scope for further ICT 

development. As Malaysia aims to become a developed economy through its economic transformation 

programme, an analysis of this sector was looked at to identify the areas that can lead to increased ICT 

involvement and spending (up to a benchmark level of 0.68% of the GDP of this sector). 

Figure 7.2-2 Value Chain of Healthcare 

 
 
 
 
 
 

The value chain of healthcare comprises of a whole spectrum of players including pharmaceutical 

companies, research and development centers, hospitals, insurance companies, patients, pharmacies, 

medical representatives, marketing and sales and etc. After understanding the entire value chain, the 

following elements in the value chain were identified as important from both the healthcare and ICT point 

of view: 

 Manufacturers: Manufacturers are producers of a variety of healthcare products including 

drugs/pharmaceuticals, medical equipment, supplies, accessories, clinical diagnostic & patient 

monitoring instruments, gym/fitness/healthcare equipment, hospital-bed/trolley/strand 

etchers/hospital-furniture manufacturers and etc. This node in the element chain acts as the suppliers 

for the entire sector. It is extremely important for manufacturers to understand the actual demand of 

the products they manufacture; 

 Wholesalers/Group purchasing organizations: Wholesalers and group purchasing organizations 

provide a vital link between manufacturers and healthcare providers. This node in the value chain 

ensures that nearly a million prescription healthcare products are delivered safely and efficiently to 

pharmacies, hospitals, clinics across the nation; 

 Hospitals/Physicians/Pharmacies: This element in the value chain is where the demand and supply 

of healthcare products meet. They are also called healthcare providers. In developing countries like 

Malaysia, a significant chunk of the population does not have access to decent healthcare. With 

population as well as the complexity of diseases on the rise, there is bound to be an increase in the 

number of hospitals/physicians/pharmacies. This element of the value chain also has high scope for 

ICT deployment which can bring huge cost savings and convenience to the consumers; 

 Insurers/Government HMOs: Insurers provide protection to individuals from the risk of medical 

expenses. Health maintenance organizations are organizations that combine the provision of health 

insurance and the delivery of health care services; and 

 Government/employers/individuals: This element forms the demand for healthcare. Government 

and employers provide a wide range of insurance benefits to their employees. Individuals include the 

patients suffering from diseases and those who seek to reduce medical expenses risk through 

insurances. 
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Trends & Technologies 

 

The healthcare industry across the world, specifically in developed countries, was studied in order to 

understand various emerging technological trends. A few case studies were analyzed to understand the 

cost structure involved in the implementation of ICT technology. The case studies also gave details of 

how the technology has benefited the country/organization that is using it. 

 

 Understanding the demand – Improved supply chain networks: 

Since the healthcare sector is a closely aligned supply chain, technologies for the improvement are 

proving to be beneficial in many developed nations: 

 Point of Sale (POS) software; and 

 RFIDs. 

 Collaborative expert systems are being used in countries like U.S.A. These systems serve multiple 

purposes, improve efficiencies and help in providing better quality of healthcare by leveraging past 

records. They also bring about significant cost savings to health providers. Some specific systems 

within this category are: 

 Computerized Physician Order Entry (CPOE) is a promising technology that allows physicians to 

enter orders into a computer instead of handwritten ones; 

 An Electronic Health Record (EHR) is an electronic version of a patient’s medical history that is 

maintained by the healthcare provider. It automates access to information and also streamlines 

the clinician’s workflow; 

 Clinical decision support system works in sync with systems like EHR and possesses a huge 

database of previous illness and treatments; and 

 Mobile apps related to healthcare. 

 Increasing connectivity and remedying the lack of high quality healthcare facilities in many remote 

locations is leading to increased digitization of the healthcare service, especially for personal 

healthcare. Thus, Tele-Health is also an emerging technological trend in both developed and 

developing countries: 

 Tele-Health is administering health services through the use of telecommunication technologies 

like broadband internet, Wi-Fi and video conferencing equipment, so that basic diagnosis and 

guidance and etc. can be provided over the internet. 

  Table 7.2-1 Healthcare: List of Technologies 

Technological trend        Benefits 

POS software  Better demand estimation; 

 Accurate inventory management; and 

 Reduced bull whip effect. 

RFID   Increased patient safety; 

 Added accuracy, safety, efficiency in prescription processing; 
and 

 End to end traceability of drugs, equipment and etc. 

Computerized physician 
order entry 

 Decreased errors; 

 Reduced costs; and 

 Easy access to clinical reference sources. 

Electronic health records  Annual savings of $80 million to a $2 trillion spending per 
year if all hospitals have HER. 

Clinical decision support 
system 

 Reduction of medical error; 

 Standardization of diagnostic protocol; and 
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Technological trend        Benefits 

 Knowledge sharing and cost reduction. 

Mobile apps  High usage of and mobile internet; and 

 Serves the changing consumer preferences. 

Broadband  High speed and quick access to health services; and 

 Provides backbone for other tele-Health services. 

Bio sensors  Serves the growing diabetic population; 

 Reduced size, increased portability, increases sensitivity; and 

 Real-time point of care applications. 

Video conferencing 
equipment 

 Aids in tele-consulting, remote monitoring, education and 
training; 

 Reduces travelling expenses; and 

 Greener technology. 

GPS tracking  Accurate record keeping; and 

 Accurate time tracking though GPS synchronization. 

 
Based on the identified technologies, a list of various Entry point projects were identified, where these 

technologies can be adopted and can add value. Under the NKEA healthcare, the identified EPPs are 

listed in the table below: 

  Table 7.2-2  Healthcare: List of Relevant EPPs 

Technology Entry Point Project (EPP) EPP Description 

POS System Medical Equipment Supply 
Chain Orchestration. 

This EPP aims to synchronize the supply 
chain in order to make the procurement of 
medical equipment less complex, more 
flexible and improve the quality control. 

Electronic Health 
Records 

Reinvigorating Health Travel 
through better customer 
experience, proactive alliances 
and niche marketing. 

This EPP aims to increase the health 
travel market in Malaysia through 
extensive marketing, forming alliances 
and providing enhanced customer 
experience. 

Telemedicine Creating a diagnostic services 
nexus to achieve scale in 
telemedicine for eventual 
international outsourcing. 

This EPP aims to use telemedicine to 
increase the scale of domestic radiology 
and decrease wait times by coordinating 
the workload more efficiently. 
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NKEA –Business Services 
 

The business services sector comprises of IT services and outsourcing, engineering services, 

management services, legal, accountancy, leasing, security, surveying, advertising and architecture, 

among others. This sector contributed RM19.5 million towards GNI. IT services and outsourcing 

contributes the major chunk of this sector’s revenue. Having analyzed the value chain of business 

services, the present ICT spending in this sector is found to be RM27110 million. Major areas of further 

ICT deployment have been identified to help push the ICT spending in this sector to around 5.64% of 

GDP of financial and business services, based on benchmark countries. 

Figure 7.2-3 Value Chain for Business Services 

 
 
 
 
 

 
 
While analyzing the value chain of business services, the following 6 nodes were identified as crucial 

elements of the value chain: 

 

 Network and hardware: All devices that enable the functioning of a computer network like routers, 

switches, gateways, hubs and etc. are included in this element of the value chain. A computer network 

is the backbone of internet and most business services today are dependent on it for delivery. Huge 

strides in technology have been made in these devices, helping to reduce wiring and leading to 

increased speeds of networks and communications; 

 Infrastructure and hosting: Most business services depend on data which needs to be stored in 

servers that determine how secure, reliable and fast the services are; 

 Platform and application services: A huge number of players are entering this part of the value chain. 

They provide a computing platform as a service. The consumers carry out software development on 

these platforms. The service providers merely provide the consumers with network, storage and 

servers. Software as a Service (SaaS) and Infrastructure as a Service (IaaS) are examples of these 

services; 

 Application management and building services: Application management service provider offers 

services such as application hosting, helpdesk support, functional and technical support, system 

administration, monitoring and etc. These services ensure that business applications are being 

managed and operated on a daily basis to provide a secure, high performance platforms for business; 

 Service delivery and customer support: Players in this node of the value chain provide responsive 

technical support for end users by answering phone calls, routing phone calls and providing support 

for all software and hardware. They also provide services for the maintenance and monitoring of 

computer software and hardware; and 

 Consulting and SI: Consulting services help the client by advising them on how to best use 

Information technology (IT) to achieve their business objectives. Sometimes IT consulting companies 

also develop, deploy, administer and manage these IT systems for the clients. Systems integration 

services specialize in bringing together component subsystems into a whole, ensuring that the 

subsystems function cohesively for clients. 
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Trends & Technologies 

 

A process similar to the previous case was followed to identify technological trends: 

 

 Environment conscious technologies – Green IT 

With emerging environmental issues, there is an increased awareness about the natural resources 

being utilized by technology in businesses. Thus, Green IT is being increasingly looked at as a long 

term option by businesses to keep a balance between technology and environmental sustainability: 

 Low power servers; 

 Virtualization; and 

 Blade servers. 

 

 New business models – Pay as you use 

This trend is fast picking up, especially in platforms and infrastructure, where initial cost of investment 

is quite high and often a restraint for change: 

 Platform services and application services are pay as you use models. Cloud computing is the 

upcoming technology in this area, which is about delivering IT services through the internet. In 

developing countries like India, with many budding IT companies, cloud services provide 

economically sound infrastructure facilities. 

 

 Remote customer support 

This trend has picked up due to customer requirements from across the globe and companies 

catering to multiple markets geographically. Remote customer support is a suitable way to save costs 

while ensuring customer satisfaction: 

 Telepresence, a technological innovation in the networking domain, enables a 2-way 

communication experience that simulates a personal and interactive encounter. 

 

 Repair Services 

 Software solutions for managing complex, high technology assets called Maintenance, repair and 

overhaul (MRO) software are becoming increasingly popular. This helps the engineering and 

maintenance leaders in reporting and data analysis while also helping to provide MRO 

information to technicians and storeroom personnel rapidly. 

 

 Engineering Services 

 Computer Aided Design (CAD) is being increasingly used in the engineering services sector to 

assist in  precision drawing and to reduce design errors; and 

 Computer simulation software is often used by engineers as a tool to evaluate the dynamic 

characteristics, interactions, and response of mechanisms and mechanical systems. 

  Table 7.2-3  Business Services: List of technologies 

Technological trends       Benefits 

Low power server  Reduced power consumption; 

 Lower costs; and 

 Greener technology. 

Virtualization  Conserving energy; 

 Improved ease of management; and 

 Reduced backup and recovery times. 

Blade servers  Reduced power and cooling expenses; 
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Technological trends       Benefits 

 Space savings; 

 Low total cost of ownership; and 

 Reduced energy costs. 

Cloud computing  Low cost option to high end computing; and 

 Need based offering – scalability. 

Telepresence  Environmental benefits and financial savings (reduction in 
travel) ; and 

 Improved productivity of employees. 

MRO Software solution  Extended asset life; 

 Optimized spare part inventory; and 

 Reduced maintenance incidents. 

CAD  50% reduction in design time; and 

 90% reduction in errors. 

Computer Simulation  Cost effective solutions for investigations and study; and 

 Can afford to make mistakes and learn from them. 

Data storage 
technology (Green 
storage) 

 Reduced power and cooling costs by 50%; and 

 Greener data storage solution. 

Based on the identified technologies, a list of various Entry point projects were identified where these 

technologies can be adopted and can add value. Under the NKEA business services, the identified EPPs 

are listed in table: 

Table 7.2-4 Business Services: List of EPPs for Technology Adoption 

Technology Entry Point Project (EPP) EPP Description 

Maintenance, Repair 
and Overhaul Software 
Solution 

Growing Maintenance, Repair 
and Overhaul (MRO) services. 

The aim of this EPP is to develop 
Malaysia into a regional MRO hub 
by further developing Malaysia 
Aerospace Engineering. 

Low power servers Positioning Malaysia as a World-
class Data Center Hub. 

This EPP aims to develop Malaysia 
into a world-class data center hub. 

Computer Aided Design Growing Large Pure Play 
Engineering Services. 

The aim of this EPP is to creating 
two engineering services 
companies that are globally 
competitive by improving the skills 
and capability, stimulating demand 
and increasing the rate of 
expansion. 

Low Power Servers, 
Virtualization, Blade 
servers 

Jump starting a vibrant green 
technology industry. 

This EPP aims to  jump-start the 
green technology sector in 
Malaysia, in order to build a vibrant 
green technology industry and 
create jobs in this fast-growing 
sector and, in the process, 
generate substantial cost savings 
and reduce Malaysia’s carbon 
footprint. 
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NKEA – Education 

Education is provided by both private and public schools in Malaysia. Primary and secondary educations 

are taken care of by the Ministry of education Malaysia, while tertiary education is handled by the Ministry 

of higher education Malaysia. Education sector contributed close to RM27 million, approximately 4% of 

the GNI in 2009. The ICT spending in education is around RM 295.3 million. Having studied the education 

sector in developed countries, areas for further ICT deployment in the education value chain have been 

identified. These will propel the ICT spending in education to 0.2% of GDP of education, a benchmark 

spend devised on the basis of country comparisons. 

Figure 7.2-4 Value Chain for Education 

 

 

 

 

 

 

Value chain of education consists of a wide spectrum comprising the following key elements: 

 

 RD&C knowledge input: Research and development is being carried out in different fields and the 

knowledge base in these fields is expanding. This knowledge is what is converted into various courses 

and then distributed to the students through institutes of learning like colleges, schools and etc.; 

 Content/courses creation: Content refers to various subjects, courses, books, journals, articles and 

papers that carry knowledge. This node of the value chain has huge opportunities for digitization. 

Digitization will lead to better preservation of content and distribution also becomes easy; 

 Distribution of content: Libraries have been the traditional mode of content distribution in the 

education sector. Book stores, fairs and etc. have been others secondary modes. With the increasing 

digitization of content, the internet is becoming the sole medium of content distribution. Libraries are 

increasingly adopting the online path as well; 

 Institutes of learning: Education has been classified into three levels – primary, secondary and 

tertiary. Primary and secondary education is provided by schools while the tertiary education is 

provided by colleges and universities. These institutes facilitate learning by forming links to the 

knowledge input node via teachers, supplemented with other necessary infrastructure. The quality of 

education in an economy is highly determined by the quality of the institutes of learning; and 

 Learner: The learner is the end user who seeks knowledge inputs. In most cases, the learner is a 

student in a school or a college. Sometimes research scholars and teachers themselves become 

learners. Training may also be imparted to the employees of an organization. 

 

Trends & Technologies 

 

The education sector in the U.S.A is the biggest across the world. Studying the education sector of the 

U.S.A (and other developed countries such as South Korea) gave insights into the technological trends 

prevailing there. A few case studies were also analyzed to better understand ICT trends and their cost 

structures. Some of the technologies identified as important for Malaysian education sector have been 

briefly discussed below: 
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 Easy content delivery - Digitization 

Content delivery processes have been drastically altered with the advent of technology. Now, a 

plethora of content can be shared easily due to digitization and availability of convenient devices to 

access the digitized content: 

 e-Books: With the increasing digitization of content, e-Books are becoming increasingly popular. 

With increasing penetration of smartphones, tablets and computers, use of e-Books is increasing 

steadily; and 

 Mobile phones, e-readers and tablets are also being used increasingly at institutions. These give 

learners access to digitized content and also help them in staying connected through the internet, 

which has become an enormous source of digital content.  

 

 Improved access 

The access to sources of knowledge has become very progressive with the availability of digitized 

content. Moreover, delivery of personalized content is possible as well - through online lectures and 

online training programs. The trend is basically to enhance access to content anywhere, anytime with 

the aid of technology: 

 Online libraries are becoming part of every institute’s infrastructure in developed countries. 

Governments are also developing their own online libraries and databases for access to the 

general public ; 

 Cloud computing, which is providing IT services through the internet, is also playing a major role 

in education. It can alleviate the infrastructure limitations that institutions may have for easing 

access to content by bringing down investment requirements; 

 Online teacher training to enhance teacher effectiveness has emerged as a cost effective option 

to in-person teacher training; and 

 Online lectures. 

 

 Personalized and interactive learning experience 

The whole learning experience is changing dramatically with the involvement of technology in the 

delivery stage. Now, learning can be made much more interactive by illustrating concepts easily, 

encouraging attention and response. Personalization based on performance and requirements makes 

sure that varying learning needs are suitably addressed: 

 Game based learning, a series of games having a defined learning outcome, has made the entire 

process highly interactive; and 

 Learning analytics is also an upcoming field in education where IT systems analyze data about 

learners and make the teaching/learning process customized and optimized. 

Table 7.2-5 Education: List of Technologies 

Technological trend        Benefits 

Mobile devices/tablets/ 
e-Readers 

 Saving recurring expense on books for students; and 

 Enhanced learning through videos/slides and etc. 

Centralized e-Book 
database 

 Access of content by public. 

Online Library  Low operational and maintenance costs; 

 Multiple access; and 

 Preservation and conservation. 

Cloud computing  Low cost option to high end computing; and 

 Need based offering – scalability. 

Online lectures  Cheaper for the students; and 

 Accessibility, flexibility, quality faculty and etc. 
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Technological trend        Benefits 
Online teacher training 
programs 

 High quality training; and 

 Cost effective in the long run. 

Game based learning  High motivation; and 

 Integration of a range of tools enhancing learning. 

Augmented reality  Better comprehension of spatial problems and relations. 

Learning analytics  Saves time and money for learners. 

Mobile internet  Anytime, anywhere access to internet; and 

 Enhances the use of mobile phones and tablets in education. 

e-Books  Convenient distribution of content in the form of e-Books; and 

 Easily updateable and more secure. 

 

Based on the identified technologies, a list of various Entry point projects were identified where these 

technologies can be adopted and can add value. Under the NKEA education, the identified EPPs are 

listed in table: 

Table 7.2-6 Education: List of EPPs for Technology Adoption 

Technology Entry Point Project (EPP) EPP Description 

Online teacher training 
programs 

Expanding private teacher 
training. 

This EPP supports the development of 
private providers of teacher training in 
order to train and upskill teachers. 

Online teacher training 
programs 

Improving early child care and 
education training. 

This EPP aims to develop a minimum 
diploma level qualification for early 
child care and education teachers. 

Online Library, Online 
Lectures 

Expanding International Distance 
Learning. 

The aim of this EPP is to establish one 
or more globally competitive players in 
distance learning. 

Learning analytics, 
Game based learning, 
Online lectures, 
Centralized e-book 
database 

Launching Educity@Iskandar. EduCity@Iskandar is a 305-acre, fully 
integrated, education hub comprising 
universities and institutions of higher 
education, research and development 
centres, accommodation and 
recreational facilities. 
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NKEA – Retail 

 

Retailers are business firms offering goods and services directly to the consumers, who consume them 

for personal, family or household use. Malaysia’s retail sector contributes considerably to its GNI. With a 

contribution of RM57 million, it also created close to 500,000 jobs in 2009. However, most Malaysian 

retailers are not geared up to meet the challenges of globalization and possess inadequate resources and 

knowledge to compete with international players. Presently, Malaysia spends around RM2247.2 million 

towards ICT in retail, which is only about 2.02% of the sector GDP. Analysis of the retail sector, and 

comparative studies with developed countries, revealed many areas of improvement and ICT deployment 

in retail. 

Figure 7.2-5 Value Chain for Retail 

 

 

 

 

 

 

The value chain of retail has several elements as highlighted below: 

 

 Supplier: This term can refer to different roles in the value chain. Suppliers can be manufacturers of a 

product, packager of a product, distributor, wholesaler, merchant and etc. Porter’s 5 forces analysis 

reveals that, especially in today’s scenario, suppliers hold much less power than before in the retail 

industry. Established retailers generally tend to command more say, due to their influence and their 

direct interaction with consumers. Suppliers supply a variety of products to the retail industry like food 

commodities, food products, footwear, apparels, grocery and etc.; 

 Logistics: Logistics includes both material management and physical distribution management. Its 

responsibility spans from raw materials, parts, and etc. to finished products consumed by end users. 

Logistics comprises of handling inventory, storage facilities, transportation, utilization, packaging and 

communications. It ensures that the demand is cost effectively fulfilled; 

 Merchandising: It is about making products in retail stores available to the customer. It also refers to 

the shelf arrangement and display of products for sale in a way that stimulates interest in consumers. 

This is usually done by the store employees, based on typical consumer behavior or preferences. 

However, this is governed by the range of merchandize controlled by suppliers and manufacturers; 

 Store operations: Day to day activities in a retail outlet, covering responsibilities like: creating a good 

store atmosphere, providing security and safety, cash management, customer services, returns and 

refunds, inventory and stock management, training programs for the employees, visual merchandising 

and etc.; 

 Marketing: The competition in retail industry is becoming stiffer. Marketing has become a key point of 

differentiation among the players. Marketing includes a wide variety of activities like advertising in 

media, in-store promotions, retail brand management, cross selling and up-selling, in-store 

atmosphere, shopper navigation, pricing and etc. ; and 

 Customer relations: This is traditionally a part of the marketing node of the value chain. However, 

with its growing importance, it needs special attention. The more content the buyer is, more likely he is 

to be a repeat customer. Customer relations is about making the customer content in various ways like 

special discounts, in-store ambience, additional services and etc. Customer relationship management 

has become a separate area of marketing where data about customers is captured, mined and 

analyzed. This helps the retailers develop advertising, promotions and events, by offering products 

and services that align with the tastes and preferences of their customers and shoppers. 
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Trends & Technologies 

 

Analysis of the value chain helped identify some of the technologies important for the Malaysian retail 

sector 

 

 Efficient Replenishment 

At the logistics layer, it is very important to ensure that the supply meets the demand in time. Studies 

revealed the tremendous potential that exists, in terms of margins which can be attained from simply 

enhancing the process of replenishment: 

 

 Enterprise inventory management; 

 SAP systems provide the capability to manage financial, asset and cost accounting, production 

operations and materials, personnel, plants and archived documents; and 

 e-Tailing - With the increasing penetration of the internet in developing countries (and changing 

consumer preferences). e-tailing is coming to the forefront as the next wave in the retail industry. 

e-Tailing refers to the sale of services and goods through the internet. 

 

 Emergence of big box retailers 

Big box retailers are increasingly coming up in this sector due to economies of scale. Merchandisers 

are expanding the range of their products, as well as across geographies. With the emergence of 

such stores, there is a set of technologies that is required to support them: 

 

 RFID technology is being used to track products, manage inventory, reduce restocking times and 

etc. Each RFID tag will have its unique identification number and will be attached to a product. By 

tracking the GPS coordinates of the RFID tag, we can track the product movement. RFID readers 

can also tap more information regarding transportation time and etc.; 

 Enterprise workforce management is an IT system implementation, for human resource 

management. It includes many aspects like payroll and benefits, recruitment and training, 

performance management, time and attendance, and etc.; 

 Tablets are being used for many reasons, such as a portable catalog for customers, assistance 

for employees, cash registers and etc. ; and 

 Near Field Communications (NFC) is a set of standards for smartphones, and similar devices, for 

establishing communication between devices. Retail shops have NFC enabled devices installed 

near the payment desks. Customers can pay using their mobile handsets which are NFC enabled 

and possess details of their credit cards. 

 

 Online marketing  

Marketing is gaining a lot of attention with increased options available to the customer and 

increasingly new mediums can be utilized to reach out to the customer: 

 

 Dedicated mobile apps, for the retail industry, are being developed and used by few retail giants. 

Inventory management apps are being used for store operations. Customer shopping apps help 

in convenient shopping and aid in tracking product details and product comparisons. Many retail 

players have developed their own apps, as a means of marketing. Payment apps are also 

available to the customer for easy payments options; and 

 Augmented Reality - Consumers can now also use computer terminals, which are available in the 

stores, for shopping. These terminals, called augmented reality, let the user view 3D images of 

the products which they can choose to buy in-store, or have delivered at home.  
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Table 7.2-7 Retail: List of Technologies 

Technological trend        Benefits 

e-Tailing  High growth of e-Commerce in developed countries; 

 Reduced costs – marketing, personnel, real estate; and 

 Greater ROI. 

RFID  Can save losses worth almost 2% of total industry revenue; 

 20% improvement in inventory accuracy; 

 10% improvement in sales; and 

 65% reduction in restocking time. 

Enterprise workforce 
management 

 Reduced payroll spending - by 3-7%; and 

 Improved customer service by more closely matching 
customer volumes with customer facing staff. 

Tablets  1% increase in bottom line per retailer. 

Mobile apps  Increased sales; 

 Better POS data management; and 

 High growth of smartphones in Malaysia. 

NFC chips  NFC market size is expected to grow at CAGR of 68.8% 
from 2011–2016 in developed countries; and 

 Quicker sales and increased customer satisfaction. 

Augmented reality  Reduced in-store shelf space to stock products; and 

 Increase sales of merchandize. 

Enterprise inventory 
management 

 Increased stock availability; and 

 Decreased expediting and transportation costs. 

SAP systems  Enterprise wide integration; 

 Updates real time information; and 

 User friendliness, flexibility. 

Digital marketing  Better reach due to increasing penetration of internet; 

 Cost effective; and 

 Traceable marketing output. 

Based on the identified technologies, a list of various Entry point projects was identified, where these 

technologies can be adopted and can add value. Under the NKEA retail, the identified EPPs are listed in 

the table:  

Table 7.2-8 Retail: List of EPPs for Technology Adoption 

Technology Entry Point Project (EPP) EPP Description 

e-Tailing Developing a virtual mall. The aim of this EPP is to enable local small 
and medium-sized retailers to distribute their 
products online. 

SAP systems Helping small retailers to 
modernize via Programme 
TUKAR. 

This EPP aims to modernize the small 
retailers through improving the appearance 
and layout and integration of point-of-sales 
systems. 

NFC, Tablets, 
Mobile apps 

Transforming KLIA into a 
retail hub. 

This EPP aims to transforms KLIA into a retail 
hub. 
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NKEA – Energy 

Energy includes all industries involved with the production and distribution of energy. This industry is very 

crucial for the economy as it powers other sectors and overall economic progress. Oil, gas and energy 

sector together has been the mainstay of Malaysia’s growth and they contribute approximately 20% of the 

country’s GDP. The energy sector includes the coal industry, nuclear industry and renewable energy 

industry. Being a very important sector, technology has a very crucial role to play in reducing costs, 

saving energy and bringing about efficiency in power generation, transmission and distribution. 

Figure 7.2-6 Value Chain for Energy 

 

 

 

 

 

 

Analysis of the energy sector revealed that there are 4 crucial nodes in the value chain that capture the 

essence of the entire value chain. 

 

 Equipment and fuel: This node captures all the fuel and equipment requirements of the energy 

industry. Fuels include fossil fuels (coal), nuclear fuels (uranium), bio mass, oil and natural gas and 

etc. Power generation, transmission and distribution needs a wide range of equipment: like generators, 

boilers, turbines, transformers, transmission towers, circuit breakers, switch gears, control gears, 

motors, cable and etc.; 

 Generation: The process of generating electric energy from various fuels at a power station, by 

chemical combustion or nuclear fission is called generation. Energy can also be generated from 

flowing water or wind and by using other technologies like solar photovoltaics and geothermal power; 

 Transmission: The process of carrying the energy generated from the power plant to electrical 

substations (from where energy is distributed to users) is called transmission. Generally, the same 

player is involved in transporting power from plant to substation and subsequently to the demand 

centers. Over the years, the transmission system has witnessed growth, both in terms of physical 

network as well as in the technologies employed. Innovation has enabled transmission of higher 

voltages and bulk power transmissions; and 

 Distribution: The final step of carrying the electricity to the consumers is called distribution. The 

conductors that carry electricity are either overhead lines or buried underground and they serve 

residential, commercial and industrial customers. This node of the value chain has high scope for 

improvement, as distribution losses are always significant in any power system. ICT can play a crucial 

role in cost savings. 

 

Trends & Technologies 

 

 Improved fault diagnosis 

Abnormal flow of electric currents, called fault, is quite common in power systems. These faults cause 

considerable power losses, apart from the damage they can cause to the operating personnel, 

danger of igniting combustible products and etc.: 

 

 Neural networks, which possess artificial intelligence, to mimic the operations of human brain, are 

being used in fault diagnosis. The network performs diagnosis by mapping the fault symptoms to 

Equipment and 

fuel 
Generation Transmission Distribution 
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generated hypothesis to arrive at diagnostic conclusions. These networks respond very quickly, 

thus, finding applications in real time environments; and 

 Sensors are also used in fault diagnosis as they possess the capacity to detect changes in any 

physical condition. 

 

 Feasibility studies 

As the demand for energy is ever increasing, new investments in power projects are being 

undertaken. It is, therefore, becoming highly imperative to predetermine the feasibility of projects, as 

huge investments in bad projects can be unfruitful: 

 Software for techno-economic feasibility studies of power projects have been developed and 

used, which determine various parameters such as net present value, internal rate of return, 

dynamic pay-back period and etc. of a project. 

 

 Efficient distribution 

 Smart meters, which measure the consumption of electricity in households, are being deployed in 

countries like United Kingdom. This is not only a low carbon technology, but also helps in 

providing real time information on energy consumption which can enable the consumers to 

control energy use and save money. Smart grid networks with novel energy management 

techniques are being developed, for which machine to machine (m2m) communication will form 

the building block. This will help in developing a wide scale monitoring and control infrastructure.  

Table 7.2-9 Energy: List of Technologies 

Technological trend Estimated market 
potential in the sector (as 
of 2011) 

             Benefits 

Techno-economic 
feasibility study 

-  Prevention of bad investments; and 

 Determines investment parameters like 
NPV, IRR and etc., accurately. 

Neural network -  Quicker and accurate detection of 
faults. 

Smart meters -  Low carbon technology; and 

 Accurate monitoring of energy 
consumption. 

M2M -  Optimized asset utilization; and 

 Reduced costs through the utilization of 
real-time information. 

 

Based on the identified technologies, a list of various EPPs were identified, where these technologies can 

be adopted and can add value. Under the NKEA energy, the identified EPPs are listed in the following 

table:  

Table 7.2-10 Energy: List of EPPs for Technology Adoption 

Technology Entry Point Project (EPP) EPP Description 

Smart Grid Improving Energy Efficiency. This EPP aims to improve the energy 
efficiency in Malaysia through adoption of 
energy-efficiency practices, energy-
efficient appliances and energy-efficient 
vehicles. 
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NKEA – Content Industry 

 

Content industry encompasses all companies that are directly or indirectly associated with creating, 

owning and providing media. With a market size of around $3.2 million, the sector is growing at a rapid 

pace and serving the needs of the changing consumer preferences. With the growing penetration of the 

internet, the number and types of players associated with this industry is also on an increasing trend. 

Highly associated with technology, this industry provides huge scope for ICT spending. The value chain 

of the content industry is shown below. 

Figure 7.2-7 Value Chain for Content 

 

 

 

 

 

 

The value chain consists of a range of players (entertainment, sports, news and etc.), that create the 

content as well as service providers who deliver the content through various mediums like television, 

radio, internet, mobile and etc. Six important elements have been identified in the value chain. 

 

 Content creation: Most of the content in today’s world is digital. Any company involved in the 

creation/modification of digital content, such as audio, video, images, graphics and etc., falls in this 

node. Companies that produce movies and games are major players in content creation. Large 

technological innovations have been made in this part of the value chain, to assist in digital content 

creation; 

 Network providers: They provide the necessary bandwidth or infrastructure required to transmit 

content to the end user. Infrastructure could be internet bandwidth, cable wire bandwidth, mobile 

bandwidth, wireless communication infrastructure and etc. In many developed countries, the service 

provider itself owns the network; 

 Service providers: This node of the value chain contains players who buy and sell content over the 

infrastructure provided by the network providers. Service providers are also of different kinds- mobile 

service, internet service, cable TV channels, direct to home service providers and etc.; 

 Distribution: Content delivery network (CDN) is used for the distribution of content to the end users 

with high availability and high performance. CDNs include web objects, downloadable objects, 

applications, live streaming media, on-demand streaming media, social networks and etc. Devices 

IPTV, web television and mobile TV connect to this network for accessing content; and 

 Marketing: As this industry is becoming highly competitive, marketing is playing a vital role. The 

internet provides a very big platform for advertising of content like games, music, movies, videos and 

etc. Viral marketing is a fast catching trend on the internet, using the social networking platform for 

exponentially high speed marketing of products. Social networking sites are also evolving from mere 

networking platforms into a discussion forum, data store house, advertising platform and becoming 

ubiquitous on the internet. 

 

Trends & Technologies 

 

As the internet becomes omnipresent, the borders for this industry are beginning to blur. Content created 

in one part of the world is becoming easily available to the other. Accordingly, global trends regarding the 

content industry have been studied. 
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 Improvement in content creation process 

Content creation has become much more versatile and rich with the involvement of supporting 

infrastructure, such as advanced software and almost limitless hardware. It has spurred a constant 

innovation in the industry: 

 As the consumers’ preferences are changing towards 3D, 3D animation software and 3D 

cameras are being widely used. 

 

 Content Archiving 

With a growing database of content across the world, it becomes necessary to archive the content in 

digital archiving solutions and in data centers: 

 Digital archiving solutions - This is an infrastructure that needs to be developed for the network 

and service providers of Malaysia’s content industry: 

o Changing distribution channels. 

 IPTV; 

 Mobile TV; and 

 Web TV. 

 

 Transaction and e-Commerce platforms 

Increasingly content distribution is happening through e-Commerce platforms due to the increased 

compatibility by the very nature of the product. Technologies are being brought in to this effect to 

support such platforms: 

 Authentication services are provided by the service provider for preventing misuse of user 

identity. Credit card transactions are always authenticated by validating the payment information 

provided by the customer. Account holder address, card security code, visa/MasterCard secure 

code and etc. are a few parameters for validation; 

 Payment gateways help in online payment services for any e-Commerce transaction; and 

 Customer Resource Management (CRM) systems are being used to propagate rewards and 

promotions for loyal customers.  

Table 7.2-11 Content: List of Technologies 

Technological trend        Benefits 

3D animation software  High CAGR of 17.5% world wide – Malaysia should catch up; 
and 

 Changing consumer preferences to 3D. 

Digital archiving 
solutions 

 Reduction in time, space and money; and 

 Disaster recovery, better communication and greener 
technology. 

IPTV  IPTV market growing at a rapid rate in other developing 
countries; China = 38% CAGR; and 

 High definition and better quality viewing. 

Mobile TV  High penetration of 3G and telecommunication in Malaysia; and 

 Changing consumer preferences. 

3D cameras  Changing consumer preferences to 3D; and 

 Higher resolution, better viewing experience. 

HD cameras  Better technical capabilities like high zoom, increased memory 
capacity; and 

 Flexibility in changing lenses. 

Data centers  Increased network reliability and scalability; and 
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Technological trend        Benefits 

 Continuous support and security. 

Web TV  Easy back-up of TV shows; and 

 Increase in content choice. 

Authentication services  Increased security and protection against identity misuse and 
theft. 

Payment gateways  Convenience for the customer; and 

 Error free and secure transactions. 

Loyalty and rewards  Enhanced customer relationship management. 

 

Based on the identified technologies, a list of various Entry point projects were identified where these 

technologies can be adopted and can add value. Under the NKEA content, the identified EPPs are listed 

in the following table: 

Table 7.2-12 Content: List of EPPs for Technology Adoption 

Technology Entry Point Project (EPP) EPP Description 

3D Animation Software Nurturing Malaysia’s Creative 
Content Industry. 

The aim of this EPP is to further 
develop the creative industry through 
creative content development, local 
hosting and ecosystem enhancement. 
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NKEA – Construction 

Construction industry is an integral part of any economy as it provides investment opportunities across 

varied related sectors. The industry is labour intensive and the majority of the workforce is highly 

unorganized. The Malaysian construction industry has a market size of $8 million. The non-residential 

segment leads the growth in the industry, followed by the infrastructure and social amenities segment. 

Presently, the ICT spending in the construction industry stands at RM233.1 million. With the identification 

of technological trends in this sector, spending is expected to increase to 3.4% of GDP of construction. 

Figure 7.2-8 Value Chain for Construction 

 

 

 

 

 

 

Value chain of construction industry consists of many elements as below: 

 

 Owner/developer: There are four segments in this sector- residential, non-residential, infrastructure 

and social amenities. As Malaysia is a growing economy, number of projects in all the segments is 

increasing and hence, number of owners is also increasing. Government is a major owner as it is 

involved in the development of public infrastructure. The growing number of private companies also 

increases the demand for non-residential buildings. Total number of new projects is estimated to be 

around 7000 in 2012; 

 Architect/engineer: For successful execution of a construction project, effective planning is essential. 

Role of an architect/engineer is planning, which involves many activities like construction design, 

scheduling, budgeting, handling safety requirements of construction sites, and etc.; 

 Contractor: They are appointed by the architect/engineers and are responsible for day to day 

oversight of the construction site, management of vendors, management of labour force, 

communication to involved parties and etc. They also have the duty of handling material requirements 

and logistics at the site; 

 Facilities operations and management: This node consists of the labour force that is responsible for 

overall development and maintenance of campus. Specifically, their activities include custodial 

services, maintenance trades, pest control services, wastewater treatment system operations, turf 

maintenance and management, remedial system operation and long term maintenance; and 

 Users: This node encompasses all the users of the facility. In a residential project, it refers to the 

people living inside the houses. In an office premise, users refer to the employees working inside the 

premises. Although the context might differ, it refers to all those who are inside the constructed 

building and using the amenities at any point of time. 

 

Trends & Technologies 

 

 Reduced paperwork 

With the inclusion of technology in the initial stages of this industry, a lot of paperwork has been 

substituted with online systems or software, providing much greater flexibility and ease of use: 

 

 Just like e-Commerce, tendering has gone electronic with the internet as the platform in many 

developed countries. Online tender systems facilitate the tendering process right from advertising 

of the requirement to signing of contract; 
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 Computer aided design software; and 

 Geographic information systems are used in real estate as well. This system helps in giving a 

visual representation of all information, affecting the value of a project to the 

owner/developer/customer. 

 

 Smart Buildings 

Increasingly the trend is to build infrastructure which involves taking care of environment sustainability 

in the long term. Also, with increased environmental awareness, demand for such buildings is 

growing: 

 

 Solar cells are being installed in construction projects in U.S.A. Their purpose is two-fold. On one 

hand, they provide electricity to the project once it is completed, while on the other hand they can 

be used by construction workers to provide electricity to saws, drills and other power tools. 

 

 Improved supply chain management 

At the contractors node, where handling of materials and labor becomes important, enterprise 

resource planning (ERP) and RFID technologies come into play, to manage the supply chain 

efficiently as utilization of resources plays a key role in this industry: 

 

 ERP systems integrate a majority of the processes and allow access to the data in real time; and 

 RFID enables the tracking of material and management of inventory levels at construction sites. 

As depletion of materials can lead to stoppage of work, restocking is highly crucial in construction. 

  

 Security enhancement 

With increased need for safety and evolving threats each day, demands have arisen for more 

sophisticated security solutions in buildings. Misuse of user identity and breach of security has 

caused damage to both life and property. ICT, in the form of biometrics and smartcards, is providing 

tighter security to important buildings all over the world. 

 

 Biometrics uses human body characteristics for identification and authentication of user, into and 

out of, the premises; and 

 Smart cards have a microchip which can be loaded with user information and can be tracked 

every time the user swipes it for entry and exit from premises. 

Table 7.2-13 Construction: List of Technologies 

Technological trend        Benefits 

Online tender 
submission 

 Wide variety of suppliers choice; and 

 Faster document development process. 

Geographic information 
system 

 Higher ROI on projects as bad investments are avoided. 

Solar cells  5 -6 KWh solar panels can save up to $200 per year; and 

 Lesser noise and air pollution. 

Computer aided design  50% reduction in design time; and 

 90% reduction in errors. 

Enterprise resource 
planning 

 Positive NPV, high IRR investment; and 

 Cost savings (tune of million $) through reduced labour 
costs, inventory costs and etc. 

Biometrics  Tighter security; and 

 Higher employer productivity. 
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Smartcards  Better security; and 

 Can serve multiple purposes. 

Sensors  Makes building energy efficient and environmentally healthy; 
and 

 Detect carbon dioxide, temperature, light levels, noise levels 
and occupancy rates. 

Based on the identified technologies, a list of various Entry point projects were identified, where these 

technologies can be adopted and can add value. Under the NKEA construction, the identified EPPs are 

listed in the table below: 

Table 7.2-14 Construction - List of EPPs for Technology Adoption 

Technology Entry Point Project (EPP) EPP Description 

Computer Aided Design Creating iconic places and 
attraction 

The aim of this EPP is to develop 
unique attractions in Kuala Lumpur 
through redevelopment of existing 
heritage sites and construction of 
new attractions. 
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NKEA – Oil and Gas 

 

This sector is the mainstay of Malaysia’s economy. Oil accounts for a large percentage of energy 

consumption in the world. Two main products of this sector are fuel oil and gasoline. Some products act 

as raw materials for other products like pharmaceuticals, fertilizers, pesticides, plastics and etc. Oil, gas 

and energy sector contributes to 20% of the national GDP. Analysis of this sector shows that the present 

ICT spending stands at RM 810.2 million. Through ETP, Malaysia aims to increase the spending to 

1.28% GDP of mining 

Figure 7.2-9 Value Chain for Oil and Gas 

 

 

 

 

 

 

The value chain of oil and gas sector can be divided into 2 main segments, upstream and downstream. 

The process of exploration and production are categorized as upstream processes. Processing and 

transportation are classified as downstream processes: 

 

 Exploration: Searching beneath the surface of the earth for hydrocarbon deposits (oil and natural gas 

specifically) is called exploration. Exploration in turn is subdivided into preliminary steps: 

o Desk study: Identification of areas with favorable geological conditions; 

o Aerial survey: Survey using low flying aircrafts in search of favorable features; and 

o Seismic survey: Accessing resource areas through a seismic operation camp using various 

technologies to get more detailed geological information. 

 Production: Production is the process of extracting the hydrocarbon deposits from beneath the earth’s 

surface through drilling. Initially, the oil and gas come to the surface automatically due to underground 

pressure. Beyond a point, free flow stops and activities like pumping using additional lift is done to 

extract the deposits; 

 Processing: Separation of oil and gas from water, sand and other solid materials that come up during 

extraction is called processing. Many steps like condensation, water removal, dehydration, gas 

treatment and etc. are done as part of processing. The steps and technology can vary depending on 

the kind of oil and gas, and the depth  which they were extracted from; 

 Transportation: Transportation of oil and gas is done through pipelines, railroad and tanker ships in 

the sea. Compared to the latter two, pipelines have a lower cost per unit and higher capacity. Pipelines 

can also be built under the sea. The oil is kept in motion by pump stations along the pipeline, and flow 

speed is about 1 to 6 meters per second. However, the process of building and using pipelines for 

transport is economically and technically demanding; and 

 Marketing: Marketing is the wholesale/retail distribution of refined petroleum products to business, 

industry, government and public consumers. Most companies don’t have a steady pricing policy as it 

has a high dependence on global factors. Oil companies sell their products directly to factories, power 

plants and transportation related industries. 

 

  

Exploration Production Processing Transportation Marketing 
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Trends & Technologies 

 

 Effective prediction of consumption patterns: 

 Expert information systems are IT systems that work with databases and computer maps in 

giving beneficial results when the spatial and geological information is incomplete. This system is 

generalized and so users in any part of the world can add their own knowledge and data and 

make evaluations of potential drilling sites via the internet. Automated systems for real-time 

monitoring, analysis and control of production and reservoir data have been developed to 

optimize the production process. Such systems improve production efficiency, making proactive 

production decisions using the analyzed data, managing wells with less human intervention and 

labour costs and etc. Real-time optimization (RTO) is a method for complete or partial automation 

of the decision making process, by continuously collecting and analyzing data from the production 

system. RTO aims to achieve higher throughput in the system and higher net present value; 

 Process monitoring has also become automated with the use of technology like Supervisory 

Control and Data Acquisition (SCADA) and Programmable Logic Controller (PLC). SCADA 

system gathers data from sensors placed at the sites and displays this data at a central site for 

process monitoring. SCADA can monitor signals like levels, temperatures, pressures, flow rate, 

motor speed and etc. Signals generated by the sensors in the sites cannot be transmitted over 

long distances. PLCs are instruments used to digitize and packetize the sensor signal so that 

they can be digitally transmitted over long distances to the central site for monitoring purposes. 

Wireless communications are also used in SCADA systems and in conjunction with PLCs. These 

are easy to install, have low operational costs, have competitive rates and are proven 

technologies; and 

 Oil wells are better surveyed using 3D seismic imaging. Sound waves reflecting back from a 

surface are analyzed to get details about reservoirs under the surface of the earth. 3D surveys 

also show the reservoir at different stages of depletion, allowing engineers to improve recovery 

and produce the resource more efficiently. Seismic data is huge in size (in TBytes) and hence, 

the need to compress data becomes inevitable. However, seismic data is different from typical 

images and hence, special data compression techniques have been developed for the same. 

Table 7.2-15 Oil & Gas: List of Technologies 

Technological trend        Benefits 

3D seismic imaging  Improves recovery; and 

 Produces resources efficiently. 

Data compression  Easy distribution of data that is small in size. 

Remote control 
equipment 

 Used to detect problems and enhance operating efficiencies; 
and 

 Reduces maintenance activities. 

Real-time analysis of 
production and reservoir 
data 

 Increase run-time and improve production efficiency; and 

 less human intervention and lower costs. 

Accurate drilling by 
realtime optimization of 
path and drilling process 

 Higher throughput in the system; and 

 Higher NPV. 

Sensors  Capacity to monitor thousands of signals. 

Wireless communication  Easy to install; 

 Low operational costs; and 

 Competitive rates. 
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Based on the identified technologies, a list of various Entry point projects were identified where these 

technologies can be adopted and can add value. Under the NKEA oil and gas, the identified EPPs are 

listed in the following table: 

Table 7.2-16 Oil & Gas: List of EPPs for Technology Adoption 

Technology Entry Point Project (EPP) EPP Description 

3D Seismic Imaging Intensifying Exploration Activities. This EPP aims to increase the 
number of exploration activities in 
Malaysia through review of PSC 
terms and arrangements. 

Real-time optimization 
of path and drilling 
process 

Developing of small fields 
through innovation solutions. 

This EPP aims to promote the 
development of small fields 
through review of PSC terms and 
attracting companies that 
specialize in small fields. 
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NKEA – Financial Services 

 

This sector comprises of a wide range of companies that handle money including credit unions, banks, 

credit card companies, insurance companies and etc. The financial services sector contributes to almost 

11% of Malaysia’s GDP. Being a highly competitive sector, it has a huge scope for ICT deployment in 

various parts of its value chain. The present spending on ICT in financial and business services is around 

3.69%.Through the ETP programme, the spending is expected to increase to 5.64% of the GDP of 

financial and business services. 

Figure 7.2-10 Value Chain for Financial Services 

 

 

 

 

 

 

The entire value chain of financial services was analyzed to understand and identify potential for ICT 

deployment. This gave rise to 7 nodes that are important from both the financial service sector and ICT 

point of view. They have been discussed below: 

 

 Product design: There are many financial products and services available like commodities, equities 

and derivatives, foreign exchange and money markets, tools for trading in fixed income markets, 

hedge funds solution and etc. These products are being designed with the customer in the mind. 

Customer centric product design is the key to sustained competitive advantage in this industry. As the 

customer also becomes more aware about the products, the requirements for the same are also on an 

increasing trend; 

 Marketing: Marketing the financial products and services to clients is an important aspect of this 

industry. There a good number of players who specialize in financial marketing. These players, in 

collaboration with their clients, create financial marketing programs that produce significant return on 

investment for the clients, as well as propelling sales; 

 Sales: Sales agents connect the buyer and seller in the financial markets. These agents sell a variety 

of products like insurance, securities, commodities, services to individuals and organizations. They 

also advise companies about business trends and expected fluctuations; 

 Origination: This is the process of making a mortgage loan. It includes various steps like attracting the 

borrower through advertisements and promotions, negotiation, investigating the borrower’s risk, 

agreeing upon a loan amount by securing some amount of the mortgager’s property; 

 Account servicing: Lenders have specific procedures for servicing borrower’s accounts. These are 

used to ensure that the loan payments are not delayed, payments are applied to the appropriate 

accounts, late fees are accurately processed and past due accounts are serviced correctly; 

 Payments: This node of the value chain offers huge competition among the players as they fight to 

make the payment process easier for the customers. Payment service providers help the players to 

accept electronic payments such as credit cards, bank based payments such as direct debit, online 

banking, mobile banking and etc. The greater the convenience offered, the more satisfied the 

customer; and 

 Risk Management: With the increasing global nature of financial markets, risks originating in one 

economy can affect other economies as well. As a result, it is important to ensure financial risks are 

identified and managed appropriately.  Organizations manage financial risk using a variety of products, 

giving a few organizations a competitive advantage over others. In most cases, derivatives are used 

for risk management. 
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Trends & Technologies 

 

The financial service industry in many developed countries, especially U.S.A, is huge in size and is 

capable of affecting the global economy. Analysis of the value chain in such economies helped in 

identifying key ICT trends that have emerged. Data regarding the global market sizes assisted in 

understanding the potential of the technologies as well as in estimating the markets in Malaysia: 

 

 Increasing requirements due to informed customers 

Product design requirements have increased substantially as the customer is becoming more and 

more informed through various sources. Microfinance institutes provide a variety of financial services 

like savings, transfers, insurance, credit and and etc. to the poor. Mobile microfinance is an emerging 

trend and is creating a significant impact in financial inclusion. There are two models that have 

evolved in mobile microfinance. One is the distribution of services through mobile money via existing 

microfinance institutions and other is through a virtual microfinance bank acting as a mobile player. 

Mobile microfinance is increasing access to banking two-fold and reduces the operational costs for 

the institutions. Proprietary applications are also used in product design, giving a player a competitive 

advantage over others. These applications are exclusive property of the developer company and 

cannot be imitated or distributed illegally. Personal finance management softwares are increasingly 

used in developed countries. These IT solutions help an individual to control his/her money and make 

more informed decisions. The U.S.A, with a financial service industry size of $1000 million, has 32 

million users of personal finance management software. Malaysia with an industry size of $26.18 

million has around 0.837 million users. Assuming each user generates a lead of $10, the market size 

for this technology is around $8.37 million; 

 Information as an asset 

Information and data becomes an important asset for the players who are involved in the creation of 

financial marketing programs. Advanced data security and encryption techniques are used to protect 

data from unauthorized modification or disclosure. Software solutions encrypt data onto hard-disk 

making them inaccessible to others. Hardware solutions, that prevent read-write operations, also 

exist. Other techniques like backups, data masking, data erasure and and etc. are being used for the 

same; 

 Modernization of sales channel 

Traditional channels of sales through sales agents are slowly getting modified and sales is now taking 

place predominantly thought online channels. Online finance encompasses all the financial products 

that are being offered to the customer on an online-only application basis. Online finance in India 

accounts for $500 million in transactions. Given the size of the Indian and the Malaysian financial 

services, the online finance market in Malaysia can be estimated to be around $230 million; 

 Increasing price competition; 

There has been an increasing price competition in account servicing, with various players offering 

lower rates/fees/fines and simplified servicing procedures. Customer service becomes a critical 

aspect in this node. Online customer support is widely popular in developed countries. Most activities 

related to Customer relationship management are done using the internet as the medium; and 

 Emerging transactional service 

Payment node of the value chain has evolved significantly with the advancements in ICT. The modes 

of transactions have evolved in a way that has made processes extremely suitable for the customers. 

Internet banking is the use of IT systems to carry out banking activities online. Internet banking 

service providers link the customer identification number to customer accounts like cheques, savings 

bank accounts, loans, credit cards and and etc. Registered users for this service can use this 

identification number to access the banking activities. With the increasing usage of smartphones and 
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mobile internet, mobile banking has become highly common. It offers services like monitoring account 

balances, transferring funds, bill payment, locating ATMs and and etc. In developing nations like 

India, the number of mobile banking users is to the tune of 43 million. Given Malaysia’s size, we can 

expect the number of mobile banking users to be around 20 million. This is an area which Malaysia 

has to tap. Mobile payment services are used for making the payment for a product or service using 

mobile technology. Technologies like near field communication (NFC), Short messaging service 

(SMS), Wireless application protocol (WAP) and and etc. are used to support mobile payment 

services. The global mobile services market size is around $300 million and serves a variety of 

sectors in payment transactions:  

Table 7.2-17 Financial Services: List of Technologies 

Technological trend        Benefits 

Mobile microfinance  25 - 50% lower operational costs; 

 Revenue benefits of mobile network operator; and 

 Increased access to banking. 

Personal finance 
management online 

 Better decision making; and 

 Better budget/investment management and better tax 
savings. 

Advanced data 
security/encryption 

 Competitive advantage through tighter security; and 

 Protects virtual and physical attacks on data. 

Online finance  Changing consumer preferences towards internet usage; 
and 

 Convenience in customization of product. 

Online customer 
support 

 Cost reduction as agents are avoided; and 

 Improved customer retention and customer life time value. 

Internet banking  Reduced labour costs; 

 Increased accuracy; and 

 Round the clock access. 

Mobile banking  Increasing smartphone and mobile internet penetration; and 

 Access from any location. 

Mobile payment 
services 

 Enhanced experience for the customer. 

 

Based on the identified technologies, a list of various Entry point projects were identified where these 

technologies can be adopted and can add value. Under the NKEA financial services, the identified EPPs 

are listed in the following table: 

Table 7.2-18 Financial Services: List of EPPs for Technology Adoption 

Technology Entry Point 
Project (EPP) 

EPP Description 

Online Finance, Mobile 
Payment services 

Creating an 
integrated payment 
ecosystem. 

This EPP aspires for Malaysia to become a cheque-
less economy and reduce dependence on cash 
transactions to 63% of transaction frequency. 

Proprietary 
applications, Advanced 
data security 

Becoming the 
indisputable global 
hub for Islamic 
finance. 

This EPP aims for Malaysia to be recognized as the 
intellectual centre and the capital centre for Islamic 
finance, and for Malaysian Islamic financial 
institutions to have a significant presence overseas. 
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NKEA – Palm oil industry 

 

Malaysia is the second largest producer of palm oil in the world. This industry is the fourth largest 

contributor to the national economy and accounts for RM53 million of the GNI. It also employs a labor 

force of around 1 million people consisting of farmers, personnel involved in milling, bulking and 

processing of palm oil. The industry is largely private sector driven and has opportunities for ICT 

employment. 

Figure 7.2-11 Value Chain of Palm Oil Industry 

 

 

 

 

 

Palm oil which the end users consume go through a series of steps such as nursery growing, 

replantation, maintenance, production, transportation, Mill operation, refinery processing, sales and 

marketing, distribution and transportation, services and and etc. Below are 6 important nodes in the value 

chain: 

 

 RD&C and other inputs: Research and development activities focus on production of new products 

and technologies, hence, strengthening the capability of the industry to produce value added palm oil-

based products. The industry is slowly shifting into a knowledge based one through research and 

development activities; 

 Plantation: It is the art of cultivating a particular crop using various farming techniques such that there 

is a balance between economic needs and preservation of the environment. It involves selecting the 

right species for the right soil conditions, controlling pests and irrigation, among other activities; 

 Milling: Process of extracting palm oil from fresh fruit bunches (FFB) mechanically is called milling. A 

mill generally handles 60 to 100 mt per hour of FFB. It includes sterilization, stripping, digestion and 

pressing, clarification, purification, drying and storage; 

 Bulking: Palm oil is stored in huge facilities called bulking installations, before it is loaded onto big 

tankers and finally made into specialty oils and fats (mainly for the food industry). The players in the 

industry are increasing the bulking capacity owing to increasing production of palm oil; 

 Government/employers/individuals: Conversion of crude palm oil to refined oil which involves 

removal of the products of hydrolysis and oxidation, color and flavor is called refining. Processing of 

refined oil into packed oil product consists of several steps such as bunch reception, bunch 

sterilization, bunch threshing, fruit digestion, pulp pressing, oil clarification, oil drying and finally oil 

packing; and 

 Oleo chemical, food products and bio-diesel manufacturing: Processes like hydrogenation and 

inter-esterification can help in making specialized and sophisticated palm edible products.  Bio-diesel 

is manufactured through trans-esterification of crude palm oil. Food products like margarine, spreads 

and imitation dairy products can be made from it. Non-food items such as oleochemicals (fatty acids, 

fatty esters, glycerine, fatty amines, and and etc.) can also be processed out of palm oil. 
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Trends & Technologies 

 

Value chain analysis revealed that many technological trends observed in other sectors like agriculture 

are well adapted for the palm oil sector as well. 

 

 Improving quality of plantation 

As the available land for cultivation is becoming limited, improving the quality of plantation becomes a 

pressing need: 

 

 Planting plan is an important farm management technique. It is a document (more often a 

drawing) detailing out the locations, sizes and species of new plants in a proposed design for 

planting; 

 ICT systems have also been used in expert decisions. These expert decision systems have a 

highly flexible database and smart interfaces to other IT systems. These systems also have an 

adjustable user interface and possess high analytical capabilities; and 

 Like in agriculture, use of mobile phones with Global Positioning System (GPS) in plantations is 

an upcoming trend. Through the use of GPS, farmers can reap benefits by better utilization of 

fertilizers and other soil amendments, treating pest and weed infestations economically, and 

protecting natural resources for future use. Farmers now also have access to mobile payments, 

mobile insurance, mobile credit, farmers’ helplines and and etc. 

 

 Transportation is an essential element of the value chain as palm oils are predominantly shipped on 

roads. Transport management system is another emerging trend. This software, that helps in tracking 

and managing every aspect of vehicle maintenance, fuel costing, routing and mapping, warehousing, 

communications, carrier selection and management and and etc.: 

 

 GPS devices are also used in tracking vehicles and palm oil. Such tracking systems help prevent 

theft and loss of product. 

 

 Process automation is an upcoming trend in palm oil industry. Technologies for the automation of 

milling, bulking, refining and processing are being employed: 

 

 SCADA system and sensors together are used to monitor parameters like pressure, temperature, 

flow rate and and etc. and the information sensed by them is sent across to the master site; 

 PLCs are also used to digitize the sensor signal enabling long distance transmission; and 

 Weighbridge management systems have been developed for palm oil mills, which handle 

weighing operations in addition to transportation charges, tracking, detailed and summary 

transaction report generation, management of procurement and sales, among others: 

Table 7.2-19 Palm Oil: List of Technologies 

Technological trend        Benefits 

Mobile phones with 
GPS 

 Better information of seeds, fertilizers and other inputs; and 

 Travel savings for the farmers (Around $2 - $2.5 per trip per 
farmer). 

GPS fleet management 
system 

 50% reduction in company idle times; and 

 Control and monitor speed limits, driver’s attitude, efficiency. 

Planting plans  Prevents poor site selection, ill-adapted species. 

Expert decision  Continuous improvement of farming operations; and 

 User friendly interfaces. 
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Technological trend        Benefits 

Sensors  Capacity to monitor thousands of signals. 

Programmable logic 
controllers 

 Enable long distance transmission of data; 

 Reduced production cost &rate; and 

 Increased safety and centralized process control. 

Industrial weighing  Effective and systematic management of milling operations; 
and 

 Integration with office productivity tools like MS Word/Excel. 

Software  Optimized management of vehicles; 

 Cost savings on transportation; and 

 Carbon emission reduction. 

 

Based on the identified technologies, a list of various Entry point projects were identified where these 

technologies can be adopted and can add value. Under the NKEA palm oil industry, the identified EPPs 

are listed in the following table: 

Table 7.2-20 Palm Oil: List of EPPs for Technology 

Technology Entry Point Project (EPP) EPP Description 

Mobile phones with 
GPS 

Improving Worker Productivity. This EPP aims to increase the 
average productivity of the 
process of harvest and collection 
through adoption of means such 
as a motorized harvesting pole. 

Programmable Logic 
Controllers 

Improving Oil Extraction Rate. The aim of this EPP is to 
increase the oil extraction rate of 
palm oil mills through the 
upgrading of machinery and 
stricter quality control. 
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NKEA – Agriculture 

 

Agricultural sector includes the cultivation of animals, plants and other life forms for sustenance of life. 

Malaysian agricultural sector does not include palm oil and rubber in its portfolio. It contributed RM20 

million to Malaysia’s GNI in 2009. It plays a very important role in providing rural employment and 

ensuring national food security. Current ICT spending in agriculture is around RM312 million and by 2020, 

Malaysia aims to spend 1.44% of GDP of agriculture in ICT. 

Figure 7.2-12 Value Chain of Agriculture 

 

 

 

 

 

 

The value chain in agriculture spans across a diverse range of elements starting from farmers providing 

the input to the retailers selling the packaged products. The nodes highlighted above are the important 

ones when considering agriculture as a sector. 

 

 Agricultural inputs: The first element in the value chain includes the various resources that are used 

in crop or livestock or fish production. It consists of direct inputs such as water, fertilizers and 

pesticides, as well as different indirect inputs such as knowledge, equipment and and etc. Knowledge 

is an essential agricultural input as it helps reduce uncertainty in production and so its transfer 

becomes vital; 

 Livestock/fish/crop production: Crop production, which is the most fundamental element of 

agriculture, consists of a variety of steps like soil preparation, planting, nutrient management, pest 

management, irrigation, harvest, storage of fuels and chemicals and and etc., and takes place round 

the calendar. Much technological advancement has been made in livestock/fish/crop production 

throughout the world in order to enhance productivity; 

 Primary processing: It comprises of activities that help in the conversion of raw agricultural produce 

to food commodities. Activities like filtering out damaged crops, classification of crops/fish, milling, 

drying, storage and and etc. fall under this category; 

 Secondary processing: It involves converting the food commodities into edible products – a form 

suitable for human consumption. It combines food in a particular way to change its properties. 

Products like tomato puree, ground coffee are a result of secondary processing. It simply means 

modification of agricultural product to a stage just before the final preparation at the consumer’s end. 

Both primary and secondary processing involves applying scientific and technological principles, in 

order to change the quality of food and increase its lifetime. Without food processing, a significant 

proportion of fresh food can be lost between harvest and consumption; 

 Distribution, packaging and handling: Once the food has been processed, packaging and 

distribution are two important subsequent steps in the value chain. Significant numbers of private 

players and brands are present in this part of the value chain and hence, the scope for the use of 

information and communication technology (ICT) is high. Logistics and transport are vital aspects of 

distribution which ensure that food products reach the wholesalers and retailers from the site of 

packaging and processing. The products are transported over long distances throughout the country 

which is why packaging becomes inevitable. Packaging must be capable of protecting the food 

products from transport hazards, microbial/insect damage and biochemical changes. Package should 
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also assist retailers through attractive presentations, ease of handling and tracking, ease of disposal, 

identification of contents and and etc.; 

 Retail: Food products finally reach the end consumers through this element of the value chain called 

retail. Food retail, including neighborhood stores, super markets, hyper markets, Cash & Carry stores 

and etc., has revolutionized the shopping experience for consumers across the world, especially in the 

developed countries. Changing lifestyle patterns, growing need for convenience and increasing use of 

credit and debit cards have led to high investments in retails. Players compete in this space using 

factors like ICT, as points of differentiation, giving the consumers an attractive shopping experience; 

and 

 Consumer: This is the last element of the value chain where the food commodity/product is consumed 

by the end user, after he gets it from the retail store. Consumers create the demand for any product in 

this sector and the overall demand decides the price of it. 

 

Trends & Technologies 

 

The value chain analysis was done to understand the sector in Malaysia and in developed countries. This 

analysis helped in identifying a few technologies prevalent in developed countries, which have still not 

caught up as a trend in Malaysia. A few case studies facilitated in profound understanding of the 

technologies: 

 

 Reduce uncertainty and transfer of knowledge – farming management system 

Farming management system is an emerging trend in agriculture impacting the agricultural input 

node. Farming management system is a sophisticated planning system for practical on-field use, to 

assist farmers with livestock/fish/crop production. Farm management software allows you to input 

various field data, such as fertilizer usage, soil nutrient, harvest data and and etc. The software keeps 

a database of historical data, as well as letting you input data on a daily basis, consequently helping 

the users in better decision making. Farmers using these systems in developed countries have 

benefitted from enhanced crop productivity, lower input costs, optimized soil nutrient levels, better 

identification and control of pest infestations and controlled field drainage issues. Another important 

farm management technique is planting plans: 

 

 A planting plan is a document (more often a drawing) detailing out the locations, sizes and 

species of new plants in a proposed design for planting.  Unfavorable planting results can often 

arise due to poor site selection and ill-adapted species combined with lack of care on the part of 

the planter. The artificial forests in Illinois are an example of one such unfavorable planting. The 

forest could have been worth many times than what they are at present if more valuable and 

better suited species had been grown instead of silver maple.  Planting plan helps overcome 

these issues as they provide details of plant species and size based on successful historical data; 

 ICT systems have also been used in expert decisions. These expert decision systems have a 

highly flexible database and smart interfaces to other IT systems. This allows easy integration 

into all kinds of information sources like sensor and weather information, crop protection chemical 

databank, expert systems and and etc. These systems also have an adjustable user interface 

and possess highly analytical capabilities. It helps in continuous improvement of the entire 

farming operation, lending it high levels of efficiency; and 

 The next technological trend that is well poised to be a megatrend is the use of mobile phones 

with GPS in crop production. GPS is a satellite based navigation system where the satellites 

circle the earth in a very precise orbit and transmit signal information to earth. GPS receivers take 

this information and the user’s exact location is calculated using triangulation techniques. 

Through the use of GPS, farmers can reap benefits by better utilization of fertilizers and other soil 
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amendments, treating pest and weed infestations economically, and protecting the natural 

resources for future use. Empowering the farmers with this technology also has other benefits. 

They can now have access to mobile payments, mobile insurance, mobile credit, farmers’ 

helplines and and etc. 

 

 Precision agriculture is an emerging trend in agriculture. It combines the latest in geographic 

technologies with cropping scenarios to optimize input, reduce waste and maximize the possible 

yields: 

 

 Geographic information system is one of the biggest technology trends of the future in precision 

farming. Developed countries like U.S.A are using GIS to enhance their agricultural productivity 

and reduce inefficiencies. This system combines hardware and software to capture, analyze and 

display all forms of geographically related information. Farmers using GIS benefit through 

reduced farm input costs, such as fertilizers, seeds, labor, fuel and and etc. Data about the 

quantity and location of pests or other infestations can be quickly gathered using mobile GIS 

products and can also be analyzed using specific software in the farm offices. Precision farming 

and variable rate technologies use spatial databases that are provided by GIS; 

 Automatic steering systems in precision agriculture are enjoying widespread adoption. From a 

single digit percentage of usage in 2000s, this technology has become today become the most 

common precision agricultural system in the market. The system can be installed in a grower’s 

tractor and quickly be switched to a self-propelled sprayer for application work; 

 With a growing need for lesser equipment and one controller that does everything, integrated 

sensors and controller systems are becoming increasingly popular globally. Sensor based 

precision farming uses real-time sensing and variable rate control. These sensors examine soil 

type, organic matter, soil moisture, nitrate nitrogen levels and etc. Apart from reducing the input 

costs and increasing the crop productivity, this technology also eliminates the need for a 

positioning system, thus, decreasing the investment costs that are otherwise required; and 

 Remote sensing is also being widely used as part of precision agriculture. It collects data from a 

distance and this remotely sensed data provides a tool for assessing crop health. Plant health 

issues related to moisture, nutrients, crop diseases and etc. are often easily detected in overhead 

images. Data sensors required for this technology can simply be handheld devices, mounted on 

aircraft or satellite-based. 

 

 At the processing and storage phases of the value chain, automation of agricultural product sorting is 

being increasingly adopted. Automated sorting has undergone tremendous growth in the food 

processing industries in the developed and developing nations because of availability of 

infrastructures. Differences in appearance, size, shape, texture are used to sort the agricultural 

commodities: 

 

 Real time detection of defects in fruits using a general hardware and image processing 

techniques is being deployed in many places. At an average cost of RM25000 per machine, the 

sorters have a capacity of sorting 20tonnes/hr. The sorting algorithms used in these sorters 

enable the machines to sort at around 14 fruits per second, which is much faster than 

conventional sorting. 

 

 Tracking of agricultural products is an important area in distribution and retailing as it helps prevent 

losses significantly and hence, is catching up as a trend for ICT deployment: 
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 RFID technology has a key role to play in this. Each RFID tag will have its own unique identity 

number (ID). The tags will be deposited in the combined grain bin during harvest. At any given 

time, the chips will contain history of product movement, storage, and processing, including time 

and location of transaction. In retail the tags are used to track various food products inside the 

store, warehouses, stocking facilities and etc. ; and 

 GPS tracking is used in tandem with RFID technology. The GPS server helps track the GPS 

coordinates of the RFID chips embedded along with the agricultural products. The change in GPS 

coordinates with time gives information about the movement of the products. 

Table 7.2-21 Agriculture: List of Technologies 

Technological trend        Benefits 

Mobile phones with 
GPS 

 Better information of seeds, fertilizers and other inputs; and 

 Travel savings for the farmers (RM2 - RM2.5 per trip per 
farmer). 

Geographic information 
system 

 Reduced farm input costs such as fertilizers, seeds, labour, 
fuel and etc. ; and 

 Prevention of infestations as GIS provides farmers with pest 
attack analysis. 

Automatic steering 
system 

 Reduced fatigue and time flexibility. 

Integrated 
sensors/controller 
systems 

 Reduction of input costs and increase in crop productivity; 
and 

 Low investment costs. 

Remote sensing  Convenient crop health assessment; 

 Helps in management decision; and 

 Provides information on in-season variability, crop stress and 
etc. 

Automation of 
agricultural product 
sorting 

 Cost effective, convenient, superior speed and accuracy. 

RFID tag  20% improvement in inventory accuracy; 

 10% improvement in sales; and 

 65% reduction in restocking time. 

Planting plans  Prevents poor site selection, ill-adapted species. 

Expert decisions  Continuous improvement of farming operations; and 

 User friendly interfaces. 

GPS tracking  Reduction in loss and theft of products; and 

 Better inventory management. 
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Based on the identified technologies, a list of various EPPs were identified where these technologies can 

be adopted and can add value. Under the NKEA agriculture, the identified EPPs are listed in the following 

table:  

Table 7.2-22 Agriculture: List of EPPs for Technology 

Technology Entry Point Project (EPP) EPP Description 

Planting Plans Introducing fragrant rice variety 
for non-irrigated rice farming. 

This EPP aims to promote the 
adoption of a new rice variety 
developed by MARDI that has similar 
attributes to foreign fragrant rice and 
is drought tolerant. 

Automated steering 
systems 

Scaling up and Strengthening 
productivity of paddy farming in 
other irrigated areas. 

The aim of this EPP is to increase 
the production of rice through the 
outsourcing of land management and 
setting up of an integrated rice 
corporation. 

Integrated 
Sensor/Controller 
Systems 

Farming using integrated cage 
aquaculture. 

This EPP aims to promote the large 
scale cage farming of high value 
species, using an anchor company 
driven plan. 

 

  



 

312 
 

NKEA – Tourism 

Malaysia is one of the hottest tourism destinations in the world and has a huge number of foreign arrivals 

annually. This sector is the fifth biggest in Malaysia and it generated RM37 million in 2009. Tourism 

sector around the world, including Malaysia, has been hugely impacted by ICT and e-tourism is evolving 

as a separate sector in itself, contributing significantly to gross domestic product of the nation. The value 

chain of tourism is given below: 

Figure 7.2-13 Value Chain of Tourism 

 

 

 

 

 

 

The value chain of tourism consists of a wide range of players like service providers, travel agencies, 

transportation service providers, accommodation, tour operators, guides, government, tourists, and etc. 

Analysis of the value chain revealed the presence of 7 important elements in the value chain that has 

been discussed below: 

 

 Service providers: Service providers are predominantly of two kinds in the tourism industry, food and 

entertainment. Food service providers include players of all scale, such as established food 

restaurants, fast food eat outs, caterers and etc. With the development of food service provider 

industry, cuisines of various styles have come up across the nation, making the tourist feel like home. 

Entertainment providers include those who provide a host of entertainment, such as bungee jumping, 

scuba diving, adventure sports, animal and fashion shows, parties and etc.; 

 Lodging: This node consists of different kinds of players who provide accommodation and shelter to 

the tourists arriving round the year. Lodging is of different kinds. It comprises of players who provide 

guest houses, small hotels, star-hotels, resorts, serviced apartments, lodge, hostel, holiday parks, 

touring parks, camping parks and etc.; 

 International transport: Tourism is increasingly becoming global due to changing consumer 

preferences and presence of international transport. International transport majorly consists of air 

transport. Other modes of transport, such as ships and trains, are less frequently used across the 

world. Presence of air connectivity between Malaysia and most nations has enhanced foreign tourist 

arrivals. The airlines companies also fly more flights during tourism season, thus, supporting the 

industry; 

 Domestic transport: This element of the value chain is as important as international transport. It not 

only helps local tourists but also enables movement of foreign tourists within the country. Train, bus, 

metros, local sub-urban trains, domestic flights, city taxis and etc. fall under this node; 

 Tour operators and agents: These are organizations that create a holiday for consumers. They 

arrange flights, accommodation, sight-seeing, food and etc. and offer a complete package at a cost. 

Players in this node fight on price as well as the experience they can give to consumers. Tour 

operators and agencies are also increasingly becoming popular on the internet breaking geographical 

boundaries and expanding their business across nations; 

 Marketing and sales: This is a critical component for all players in the value chain, from service 

providers to airlines to tour operators. High number of players in all the nodes has resulted in not only 

increased pressure for product innovation, differentiation, and price reduction but also the need for 

marketing and sales of services. Presence of online travel agencies, e-Directories, tour operators and 

etc. has created a platform for other players to promote their companies and products. Players from 
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different elements of the value chain are also getting together, in-order to capture a larger market 

share in the industry; and 

 Tourist: These are the end consumers in the value chain. Malaysia with a current arrival of 24 million 

is expected to have around 36 million tourist arrivals by 2020. They form the demand for other 

services. Increasing use of internet has led to a change in preferences among the tourist. This has 

consequently enabled ICT to flourish in the industry. 

 

Trends & Technologies 

 

Tourism industries, especially in hot destinations such as Europe were analyzed in-order to understand 

and identify the use of ICT in this sector. A separate sector, e-Tourism, is emerging out of increasing use 

of ICT which is estimated to be worth millions of dollars in few developing countries: 

 

 Emergence of e-Commerce in tourism 

Increasing use of internet (including mobile internet) has led to the emergence of online tourism 

service providers. They allow reservation/booking as well as payment making the planning process 

easy for the consumers. 

 

 Online travel agencies such as Expedia and MakeMyTtrip are becoming increasingly popular. 

They provide a one stop platform for all airlines services making it easy for the consumers as they 

have a wide variety of choices and can easily make comparisons. These agencies also provide 

other services like accommodation booking, cab booking and give special discounts to loyal 

customers; 

 Hotel reservation networks are also becoming common and provide a single platform for all 

lodging service providers to showcase their products and services. It also helps the customer 

making the booking process convenient; and 

 Online tour operators help the tourist in planning their holiday well in advance. They also have 

payment services. Some online tour operators provide virtual tour, video clipping, photo galleries 

of tourist spots making the consumers well informed. 

 

 Increasing availability of information to the consumers: 

 

 e-Infomediaries control information flow in cyber space by aggregating and sorting information 

before selling them. Many players have emerged in e-Infomediaries for tourism such as 

TripAdvisor and HolidayCheck. They provide easy access to information for the consumers and 

also act as a platform for advertising; 

 Web 2.0 is another emerging trend where people/consumers/tourists/service providers 

collaborate and share information over the internet in many ways such as social networking sites, 

blogs, wikis and etc. These portals provide unbiased views as the information available is mostly 

created by non-commercial entities of the value chain; and 

 Social media is also being used for people to share experience, pictures, videos and etc. about 

various tourism experience. 

 

 Destinations are also going electronic e-Destinations like visiteurope.com provide information and 

undertake marketing activities, provide advisory services and expert opinions, distribute digital 

brochures and guides and etc.; and 
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 Mobile apps exclusively for tourism are also being developed by various tourism agencies and 

government. These apps provide handy access to information about a destination’s restaurants, 

hotels, festivals, events and etc. Users can also provide review and rate various services. These apps 

also use location based services provided by telecom service providers for navigation purposes. Apps 

also offer telephone numbers of taxi services and other directory services. 

 

 

Table 7.2-23 Tourism: List of Technologies 

Technological trend        Benefits 

Online travel agencies  Low fares, trip rewards points; 

 Special discounts to customers; and 

 One stop portal lending better customer experience. 

Online tour operators  Wide range of tourism coverage; 

 Customer service through friendly user interfaces, travel 
suggestions and etc. ; and 

 Break geographical boundaries and assist in early planning. 

e-Infomediaries  Authentic sources of information to the consumers; and 

 Platform for services marketing. 

Web 2.0  Un-commercialized information to tourist. 

e-Destination  Advisory services and expert opinions; and 

 Access to digital brochures to the tourists. 

Mobile apps  High usage of smartphones and mobile internet; 

 24x7 access to information through location based services; 
and 

 Free of cost. 

 

Based on the identified technologies, a list of various Entry point projects were identified where these 

technologies can be adopted and can add value. Under the NKEA healthcare, the identified EPPs are 

listed in the following table: 

Table 7.2-24 Tourism: List of EPPs for Technology Adoption 

Technology Entry Point Project (EPP) EPP Description 

e-Infomediaries Establishing Malaysia as a 
Global Biodiversity Hub. 

This EPP aims to promote Malaysia 
as a biodiversity hub. 
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NKEA – Electrical and electronics 

 

This industry has witnessed substantial growth in recent years due to several factors such as growth in 

manufacturing industry, increasing use of ICT, attractive financial schemes, availability of human talent, 

and advancements in research, among others. The size of this industry was around RM37 million in 2009, 

providing employment to over 500,000 people. While there is intense competition in this sector from other 

Asian countries such as China and Singapore, Malaysia industry’s focus on the lower value added 

segment has led to its stability. 

Figure 7.2-14 Value Chain of Electrical and Electronics 

 

 

 

 

 

 

The various key nodes of this industry include inputs, foundries, semiconductor vendors, 

testing/packaging, OEMs, retailer/service provider and consumers. These have been discussed below: 

 

 Inputs: Inputs in this industry can be classified under two broad categories. Those inputs that help in 

the manufacturing process like silicon, manufacturing equipment, power, labor and etc. Other category 

consists of the in-tangible inputs such as design from RD&C, IP rights and etc.; 

 Foundries: These are the companies that fabricate the hardware for the semiconductor that has been 

designed by other companies. They are predominantly located low labor cost countries and hence, 

Asia, is popular for this element of the value chain; 

 Semiconductor vendors: These companies make the electronic products out of silicon fabs made by 

foundries and other companies. The main product categories include memory chips, microprocessors, 

integrated circuits, system on a chip. Traditionally, these companies controlled the entire production 

process. Now the manufacturing is being outsourced to foundry companies for cost cutting measures; 

 Testing and packaging: As the semiconductor devices grow in complexity, testing them becomes 

important to characterize their performances. Packaging is the final process in the device production 

process. The entire silicon wafer is physically sealed to prevent from external damage and corrosion. 

Electrical contacts are also provided to ensure that the wafer can fit into a circuit. Post packaging 

testing is also done to ensure that the packaging did not alter the functionality; 

 OEMs: These companies manufacture electrical and electronic products on behalf of other companies. 

OEMs exhibit their expertise only in low cost, efficient manufacturing of the product to suit the design, 

which is sometimes given by the reseller. Reseller merely brands the product and adds no value to it. 

Some OEMs also sell products under their own brand names; 

 Retail/service provider: Retail is where the supply meets the demand. They act as an intermediary in 

exchange of products between the suppliers and buyers. Retailers are also present in online space, for 

example, Amazon. A few service providers also take the products directly from the suppliers in order to 

provide services. Cloud computing and web service providers need volumes of memory for data 

storage which is supplied to them by the electronics industry; and 

 Consumer: Electrical and electronics products are used for both industrial and household purposes. 

Various products such as television, laptops, music players, motors, generators, transformers and etc. 

are end products in this industry. Integrated circuits and memory chips produced by a few vendors are 

also used in the manufacturing of other electronic devices. 
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Trends & Technologies 

 

 Energy savings in manufacturing 

Semiconductor manufacturing requires energy for processing silicon wafers and to power the tools 

even during idle times. Processing tools such as vacuum pump and motors also require energy. 

These account to almost 40-50% of the energy consumption. Hence, use of ICT to save energy is 

becoming a popular trend in manufacturing. 

 

 Intelligent Controls driven by ICT monitor machine status and control various machine functions; 

 Asset monitoring system analyze data from various automation system  and extract details about 

the state of production, health of the plant, life cycle information and etc. and hence, optimize 

energy usage; 

 Eco designs can be developed using engineering tools. Tools possess a variety of information 

that can be used to simulate manufacturing set up. Hence, the behavior of the plant can be 

checked during the engineering phase itself and any changes required to make the design eco-

friendly can be incorporated immediately; 

 Variable Speed Drives (VSD) help in electronic control of motors. Since motors consume about 

70% of the total energy used in a manufacturing set up, use of VSD can bring about significant 

energy savings; and 

 Smart metering helps in facilities to be energy efficient as the energy consumption becomes 

demand controlled. 

 

 Increasing production effectiveness is a major area where ICT is being used as this affects the 

downtime and product delivery time. 

 

 Advanced scheduling algorithm helps to put the customer order in the right sequence, thus, 

reducing the time required to re-tool which will lower the downtime; and 

 Manufacturing 2.0 is the use of web 2.0 in traditional manufacturing practices and processes. 

Different systems for design, manufacturing process control, operation and etc can be integrated 

seamlessly, thus, giving an agile manufacturing system in place. Manufacturing process will 

respond in real-time to changes such as availability of equipment, assembly lines and dynamic 

modification of process characteristics. 

  



 

317 
 

Table 7.2-25 Electrical & Electronics: List of Technologies 

Technological trend        Benefits 

Intelligent controls  Real time determination of actuation levels; and 

 Reduction in energy consumption. 

Asset monitoring 
system 

 Analysis of real time data to determine manufacturing 
parameters; and 

 Helps in energy efficiency. 

Eco-designs using 
engineering tools 

 Helps in simulation of plant designs; 

 Prevents investment in bad designs; and 

 Helps in developing eco-friendly manufacturing set ups. 

Variable speed drive  Helps in automatic control of motors which consume the 
most energy. 

Smart meters  Low carbon technology; and 

 Accurate monitoring of energy consumption. 

Advanced scheduling 
algorithms 

 Reduces downtime; and 

 Increased customer satisfaction as orders will be delivered 
on time. 

Manufacturing 2.0  Helps in forecasting throughput, productivity of 
manufacturing process and seamless system integration. 

 

Based on the identified technologies, a list of various Entry point projects were identified where these 

technologies can be adopted and can add value. Under the NKEA healthcare, the identified EPPs are 

listed in the following table: 

Table 7.2-26 Electrical & Electronics: List of EPPs for Technology Adoption 

Technology Entry Point Project (EPP) EPP Description 

Manufacturing 
2.0 

Growing Automation Equipment 
Manufacturing.  

This EPP aims to develop the automation 
equipment industry in Malaysia by attracting 
leading manufacturers. 
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NKEA – Greater KL/Klang Valley 

 

Greater Kuala Lumpur/ Klang Valley is defined as the area covered by 10 municipals, namely Kuala 

Lumpur, Putrajaya, Shah Alam, Petaling Jaya, Klang, Kajang, Subang Jaya, Selayang, Ampang Jaya and 

Sepang. With its unique mixture of culture and heritage, iconic landmarks such as the PETRONAS Twin 

Towers and highly developed infrastructure and utilities, it is one of the globally renowned metropolises in 

Southeast Asia. While it houses approximately 20% of the Malaysian population, the GDP contribution 

from these people accounts for 30% for the nation’s GNI, showing the importance of this region to the 

economic growth of the nation. 

 

Within this NKEA, 9 Economic Transformation Programmes have been identified: 

 

 The first programme focuses on attracting 100 of the globally leading multinational companies to 

establish their headquarters in Greater KL/KV to boost the creation of higher value added 

employment through measures such as reducing the cost of doing business; 

 The next EPP seeks to attract both local and foreign immigrants to Greater KL/KV in order to fulfill the 

human resource requirements accompanying the economic growth; 

 Connecting to Singapore via a High Speed Rail System EPP aims to establish a high speed railway 

network connecting Greater KL/KV and Singapore, two global cities in Southeast Asia region, 

establishing Greater KL/KV as a location of choice for businesses; 

 The fourth EPP aims to relieve the strain on the public transportation system in Greater KL/KV by 

constructing a Mass Rapid Transit system to ferry passengers within the region; 

 Furthermore, to create more iconic landmarks in Greater KL/KV, the fifth EPP seeks to develop a 10 

kilometer strand etch of Klang River into a heritage and commercial centre; 

 In addition, the next EPP proposes the development of green areas in KL in order to become among 

the top 20 livable cities in the world; 

 The seventh EPP seeks to develop more iconic landmarks in Greater KL/KV through the 

redevelopment of the existing heritage sites and construction of new attractions; 

 Under the EPP “Creating a Comprehensive Pedestrian Network”, a network of pedestrian walkway is 

being constructed to improve the connectivity in the city; and 

 The last EPP seeks to improve the solid waste management ecosystem in Greater KL/KV, in order to 

improve public cleanliness, increase waste treatment capacity and increasing recycling rate. 

 

Trends and Technology 

 

Under the Greater KL/KV NKEA, a few technology trends have been identified by carrying out analysis of 

infrastructure development in other countries and also looking at market trends: 

 

 Communication-based Train Control  

This encompasses a set of technologies that utilizes communication systems to more accurately 

locate the train and allow bidirectional communication between the train and the central control 

center. This helps to improve the safety of the train service by relying on computer on top of or 

replacing human control. In addition, the intervals between trains can be shortened as the positions of 

the train can be more precisely determined, thereby increasing the carrying capacity of the railway 

network; 
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 Wireless communications 

GPS technology is also adopted for the positioning of trains as well. Computer systems onboard the 

trains are also an important technology in this technology trend as they implement the required action 

upon receiving the appropriate signals; 

 

 Telepresence 

For multinational companies, it is essential to maintain real-time communications with other offices in 

other locals. Telepresence systems provide the capability to engage in face-to-face meetings and 

conversations without the need for lengthy travel times and are, thus, invaluable to them. 

Telepresence has also been adopted in the business services sector. The technologies involved in 

telepresence include video cameras, microphones and display; 

 Automatic sorting 

Automatic sorting is also used in the agriculture sector. Given the massive amount of waste 

generated, automatic sorting is viable for the sorting of waste as opposed to manual labor. Sensors 

are a vital technology in this trend as they act as the eye and allow the system to distinguish between 

the various types of waste. The computer system then processes these signals from the sensors to 

accurately determine the type of waste and sort them accordingly; and 

 City and building planning 

For the construction of new buildings and infrastructure, it is necessary to assess the current situation 

and plan for the future requirements. Thus, city planning will be required to develop infrastructures 

that are able to meet future demands. Geographical information systems will be useful in this aspect, 

as it would allow for the visualization of city zones and infrastructural demands. Computer aided 

design, on the other hand, can assist in the planning of buildings and cities, to ensure that the 

buildings are attractive and safe. 
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7.2.2 Detailed Areas of ICT Contribution in Government Transformation 

Programme (GTP) 

GTP is an initiative taken by the government of Malaysia to transform the way in which the government 

functioned so that Malaysia makes strong strides forward as a nation. The programme pivots around 6 

major pillars of NKRAs which are Reducing Crime, Fighting Corruption, Improving Student Outcomes, 

Raising Living Standards of Low-Income Households, Improving Rural Basic Infrastructure and Improving 

Urban Public Transport. These are the most pressing concerns of the people of Malaysia and by 

addressing the NKRAs, the government believes it can achieve its vision 2020. 

 

In this report, we have analyzed the various NKRAs and identified key ICT technologies that will help in 

implementation of the NKRAs. 

Analysis Framework 

The framework used for the identification of ICT technologies is a three-fold method. 

Figure 7.2-15 Block Diagram of Analysis Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Initially, the key activities of the various NKRAs were identified through various literature reviews. 

Secondly, a comparison was made with the practices and initiatives that are used to handle similar 

situations in other countries. This helped in identifying key technology trends that are prevalent in other 

countries. An applicability and mapping review of various technologies and best practices was also done 

to map technology to the process steps in the NKRAs. Finally, a number of primary interviews were done, 

with in-house technology experts of Frost & Sullivan, to understand and identify more scope for ICT 

deployment. 
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Application of the above framework to various NKRAs has helped identify key ICT which has been 

discussed below: 

Reducing Crime 

This NKRA encompasses a wide range of activities like reducing nationwide street crime, clearing 

backlogs in cases, enhancing the performance and service delivery of police stations and etc. Achieving 

world class policing standards to reduce crime rates, improve response and criminal investigations is a 

key initiative in this NKRA. Improvement of police and community relationship, reducing vehicle theft, 

witness management systems and improvement of ‘The Royal Malaysian Police’ (PDRM) customer 

service rating are other initiatives under the NKRA. Witness management systems help in organizing all 

the facts about the victims and witnesses of a case, making it the entire process of handling a case easier 

and efficient. 

Some ICT have been identified to help in these initiatives. A system to check details online about vehicle 

registration is being used in many countries. This system when linked to mobile police station empowers 

the police with access to the details of the vehicle. Such a system can reduce vehicle theft. Many cities in 

developed countries have an extensive CCTV network installed for monitoring purposes. This network 

consists of a system of security cameras that send video and audio information to a specific monitoring 

location. Other than enhancing security, these are also used to monitor and manage disasters such as 

earthquakes, floods, tsunamis and civil unrest. Crime and criminal activity databases are used for various 

purposes, like easy access to past records by police, background verification of applicants in companies, 

public safety/information queries. This database is also made public in a few countries. Computer aided 

transcription and video recording technologies are used in Court Recording and Transcribing system. 

Such system helps in maintaining the accuracy of records and also assists the attorney in quick 

reference, handling cases remotely and etc. Real time traffic information system is used intended to 

collect, process, analyze, display, and store real-time traffic status information from various independent 

systems. The information will be used to control and streamline the traffic. 

Figure 7.2-16 List of Initiatives and Technologies under Reducing Crime NKRA 

Initiatives      ICT Technologies 
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Fighting Corruption 

A list of initiatives have been undertaken to reduce corruption. Integrity pact is a tool to reduce corruption 

during procurement through a binding agreement between the agency and bidders for specific contracts. 

Stiffer punishments and quick prosecution (within one year) process are also being implemented to fight 

corruption. Whistleblower act, which protects the whistleblowers of their identity and detrimental actions 

against them, has been brought into force. Strengthening of integrity pact unit and rolling out of PBT table 

are some of the other initiatives. 

 

Many technologies have been identified to support these initiatives to fight corruption. Web portals are 

websites that either act as information portals or are interactive systems that help users log complaints 

about corruption. These web portals are supported by databases. Database management systems are 

softwares that help in interaction with the database for various kinds of queries. e-Tendering systems are 

used by various agencies and department in many countries for processing of tenders online. These 

systems assist the tendering process right from advertising to closing of the contract. They reduce tender 

cycle time, respond faster to queries/clarifications during the tendering process, reduce paper work and 

etc. e-auctions are transactions involving bidding that take place over the internet. Online auctions reduce 

distribution costs and also help in selling of surplus inventory. Since these systems are completely 

automated and reduce the scope for in-person meetings, they help in reducing corruption in tendering 

and auction processes. Conferencing systems such as video conferencing or audio conferencing also 

facilitate in trade without the need for the parties to travel or meet. They also provide other benefits like 

saving money, time and are pro-environmental. Education, being the permanent solution to corruption, is 

also available in electronic forms. Educating the people against corruption is done through various 

mediums like internet, mobile, TVs and etc. Multimedia content in the form of videos and promotions are 

also used to educate the masses against corruption. 

Figure 7.2-17 List of Initiatives and Technologies under Fighting Corruption NKRA 

Initiatives      ICT Technologies 
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Raising Living Standards of Low Income Households 

This NKRA was established to manage the divide between economically well off and the disadvantaged, 

and slowly eradicate poverty. Even though Malaysia has made significant advancements in terms of 

economic growth, a significant chunk of the population are categorized as poor. A number of initiatives 

have been taken to address this issue such as 1Azam programme, eKasih verification, development of 

women entrepreneurs, restoring and rebuilding houses for the poor. 1Azam programme is meant to 

create jobs for the poor through a mixture employment and entrepreneurship schemes.  

 

Web portals can be built using technologies like databases, database management systems, servers and 

computers, one each for all the states/territories of Malaysia, which act as a storage house of various 

data related to the NKRA as well as an information portal with a user interface. e-Learning, which 

includes all forms of electronic learning and teaching materials/methods along with multimedia content 

are being used to educate the poor and make them more competitive for various jobs. Multimedia content 

helps in educating those who cannot read/write and also makes them aware of various schemes and 

opportunities available.  

 

Identity management system refers to set of technologies that are used to manage the identity of 

individuals, their authentication, authorizations, privileges and etc. It encompasses smart cards, digital 

identities, password managers, web services and etc. These systems ensure that the poor get the 

benefits that have been allocated by the government, without middlemen intervention. Authentication and 

encryption are twin technologies that help in protection of data. Such services ensure that data is not 

accessed illegally or by unauthorized people. 

Figure 7.2-18 List of Initiatives and Technologies under Raising Living Standards of Low Income 

Households NKRA 

Initiatives      ICT  Technologies 
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Improving Student Outcomes 

This educational NKRA was established to address the concerns and challenges faced in pre-school, 

primary and secondary education. Increasing the enrollment percentages, increasing literacy and 

numeracy rates, rolling-out of pre-school classes, ranking of schools, conferring high performance status 

to schools were few successful initiatives under the NKRA.  

 

Multimedia is being increasingly used to educated students. Local language content in the form of e-

Books, audio files, videos in Malay enhance the learning of students in rural areas. e-Education which 

comprises of a wide spectrum of technologies like e-readers, mobile phones, online libraries, game-based 

learning, learning analytics and etc. are playing an increasingly important role in making the learning 

process more effective. Performance monitoring system, a set of IT tools used to gather and analyze 

information about the economic performance of organizations, can be used in educational institutes as 

well, to monitor the various implementations under this NKRA. Other ICT – technologies include database 

management systems, web portals, conferencing systems and training database. 

Figure 7.2-19 List of Initiatives and Technologies under Improving Student Outcomes NKRA 

Initiatives      ICT Technologies 
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Improving Rural Basic Infrastructure 

 

This NKRA includes all projects related to the development of rural infrastructure. There has been many 

roll outs of development projects for roads, electricity, water and housing which aimed at modernization of 

under-developed areas of the country. The initiatives under this NKRA are completion of kilometers of 

rural roads, clean water supply for rural houses, electricity supply for rural houses and building/restoring 

of houses for the rural population of the country. 

 

Rural telecenters are very common in other countries. These are public utility places where the rural 

people can access computers, the internet and other technologies. It aims to support community, 

economic and social development. They are sponsored by government, Non-governmental organizations 

and private players in many countries. Data analysis tools that used to collect sort and analyze data to 

identify patterns, establish relationships and draw inferences can also be used to oversee the deployment 

of these development projects. Information portals can play a significant role in educating and keeping the 

people aware of various government activities. These are typically websites that carry information which 
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needs to be delivered to the public. Other ICT technologies that are used are; performance monitoring 

systems, database management systems and webportals. 

Figure 7.2-20 List of Initiatives and Technologies under Improving Rural Infrastructure NKRA 

Initiatives      ICT Technologies 
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Improving Urban Public Transport 

These are projects undertaken to improve the public transport system, increase the ridership percentage 

and consequently ease the congestion within the cities. With pressure from increasing population, there is 

a pressing need to make the urban public transport effective and efficient. Under this NKRA, various 

projects like construction of Bandar Tasik Selatan Integrated Transport Terminal, introduction of five bus 

expressway transit services, revamping of bus stops and etc. have been completed. Some of the latest 

initiatives in this NKRA include increasing the share of public modal transport, creating accessible public 

transport route, reducing public transport journey time, improving customer satisfaction, increasing the 

bus peak hour load factor, improving KTM load factor, improving Rapid KL Kelana Jaya line load factor, 

increasing Peak Public Transport ridership and improving road safety index. 

 

Apart from various ICT technologies like performance monitoring system, database management system, 

web portals, information portals and data analysis tools, real time public transport information systems are 

in place. These systems help in getting information about public transport dynamically. This will help the 

commuters plan their travel accordingly. A few developed countries, like Finland, have developed a 

mobile guide for city travelers. By hooking into the real time information systems, passengers can track 

trains, access time tables and sometime pay fares as well. Some mobile handsets that support RFID 

remote reading can access the application by just touching the RDIF tags placed in public spots. Global 

Positioning System (GPS) is also used to track public transport vehicles. GPS is used in sync with real 

time information system to fand etch location based data of the vehicles. Real time traffic information 

system collect data regarding traffic and analyze them. This helps in streamlining of traffic. The system 

can also be used to update traffic related news to public. 
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Figure 7.2-21 List of Initiatives and Technologies under Improving Urban Public Transport NKRA  

Initiatives      ICT  Technologies 
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Addressing Cost of Living 

One of the key initiatives to address the cost of living is to identify various steps required for managing 

cash transfer. There are three critical elements within which transfer of cash takes place; Government 

(which has the beneficiary database), banks (which have access to account holder database) and 

beneficiary. Analysis and reporting of transactions between the three elements will help in this NKRA. 

Figure 7.2-22 Mapping Out Key Steps 
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The list of ICT-technologies that can be deployed for addressing cost of living – NKRA is given below. 

Figure 7.2-23 List of Initiatives and Technologies under Addressing Cost of Living NKRA 

Initiatives      ICT Technologies 
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Summary of ICT Technology Findings 

This section of the reports captures the illustrative list of technologies that can be used for various 

NKRAs. 

Table 7.2-27 Summary of Technologies 

NK   NKRA       List of technologies 

Reducing Crime  Integrated Dispatch System; 

 Criminal profiling integrated with CCTVs; and 

 Integrated database for public safety agencies. 

Fighting 
Corruption 

 e-Procurement; 

 Auctioning system; and 

 Mounted Cameras on enforcement vehicles. 

Improving 
Student 
Outcomes 

 Digital multimedia content; 

 Online education; and 

 Student online database. 

Raising living 
standards of low 
income 
households 

 Empowering rural households through telecentres; 

 e-Marketplace; and 

 Computing and Content Infrastructure. 

Improving urban 
public transport 

 Integrated Public Transport Information; 

 GPS; 

 Driver Identification database; and 

 Real-Time Traffic Information. 

Addressing Cost 
of Living 

 Aid Recipient Database; 

 User Identification management and Authentication system; and 

 Fund tracking and disbursement system. 
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7.2.3 Detailed Areas of ICT Contribution in Strategic Reform Initiatives (SRI) 

Six strategic reform initiatives have been taken by the government of Malaysia in July 2011 under the 

ETP to boost the nation’s global competitiveness. The economic growth fueled by ETP, complemented by 

policy reforms in the form of SRI, will help Malaysia compete robustly in the global arena.  

 

The six strategic reform initiatives are: 

 

 Public Finance; 

 Government’s Role in Business; 

 Human Capital Development; 

 Public Services Delivery; 

 International Standards and Liberalization; and 

 Narrowing Disparities. 

Public Finance:  

Public Finance SRI aims to create RM13 million in Fiscal space. The amount would be realized via 

revenue generation and cost savings over a period of five years when implemented. 

Some of the key initiatives that have been carried under this SRI are discussed below: 

 With the implementation of widening e-Bidding on 5 Apr 2011, the e-Bidding original threshold value 

was reduced from RM200,000 to RM50,000 for the procurement of goods and services; 

 53 awareness programmes were conducted to educate the public sector, business community & rakyat 

on the initiative to implement the Goods & Services Tax (GST); 

 The IRB has completed the groundwork necessary to implement its initiatives to improve tax 

administration and compliance for direct tax collection from 2012; 

 The Royal Malaysian Customs Department has started implementing initiatives to improve tax 

administration and compliance for indirect tax collection; and 

 The Accountant-General's Department of Malaysia has carried out 36 awareness programmes to 

educate its officers and staff about accrual accounting for government. 

ICT Technologies 

Significant cost savings can be brought about in public procurement, through the use of various IT 

systems. e-Tendering systems, that handle the complete tendering process from end to end, are being 

increasingly used in other nations for public procurement. They help in reducing tendering cycle and 

paper work, thus, bringing cost reductions. System integration helps in bringing various IT systems 

together so that they function as one unit cohesively. Cost savings will be brought about as there is 

seamless flow of information, reduced duplication and paper work and etc. Databases and database 

management systems are used to support these systems. Authentication services prevent misuse of the 

system and its data from illegal tampering.  

Databases are also used in tax collection to store information related to tax administration. Analytics 

software also plays a critical role in identification of high risk cases for auditing. e-Audit systems are used 

to improve the financial accountability of government institutions across the world. These systems also 

facilitate virtual audits without having to send an auditor. It also allows round the clock access to present 

and historical data. Risk management systems and data analytics are other technologies that can be 

used in public finance. 
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Government’s Role in Business 

Government will play a facilitative role in Business SRI, to ensure greater liquidity in the capital markets 

and provide more opportunities for private investment. Under this SRI, eleven companies under six GLCs 

have been divested: 5 for public-listing and 6 for outright sale. 

 

ICT Technologies 

 

Other than database management systems which will be used to support databases and websites, data 

analysis tools are also used. Online identity management is a set of tools used to generate a 

distinguished web presence for an individual on the internet. These help in improving the traffic to sites 

that have content related to a person in terms of quality and quantity. 

Human Capital Development 

It involves modernizing Malaysia’s Labor Legislation, implementing the minimum wage policy, leveraging 

on women’s talent, up skilling and upgrading the workforce and strengthening human resource 

management. 

 

Some of the key initiatives under this SRI are discussed below. 

 

 The first phase of amendments to the Employment Act 1955 had been passed in Parliament (Lower 

House) in Dec 2011; 

 The National Wage Consultative Council was set up in Sep 2011 pursuant to the National Wage 

Consultative Council Bill which was passed in Parliament in Jul 2011; 

 In Dec 2011, Pemandu and the Ministry of Tourism jointly organized a mini-lab to enhance the eco-

nature tour guide curriculum; 

 The Ministry of Tourism had conducted a pilot batch of eco-nature guide training programmes in Oct 

2011; 

 The National Talent Enhancement Programme (NTEP) was launched in Sep 2011; 

 As of 31-Oct-11, 12 companies have been endorsed to host NTEP with 121 confirmed places offered 

to eligible trainees & 72 trainees are already on board; 

 MyProCert Programme had a soft launch on 11 Oct 2011; and 

 Launched the first HR Club at Johor Bahru in Jun 2011. 
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ICT Technologies 

All forms of digitally supported learning and teaching fall under e-earning. The IT systems serve as a 

medium to implement the learning process. Content for e-Learning is delivered via internet, CDs, satellite, 

mobile and etc. It includes many technologies like virtual classrooms, national educational portals, 

educational kiosks, and etc. e-Learning is a 3-tier process as shown in the diagram below: 

Figure 7.2-24 e-Learning – 3 Stage Processes 

 

 

Other technologies such as web portals, multimedia content, Database management systems, online 

identity management and authentication systems, data analysis tools are identified to help in this strategic 

reform initiative. 

Public Service Delivery 

This SRI includes creating a lean, efficient and facilitative government in business and public related 

services and reforming of public service commission to create high performing civil services.  

 

Some key initiatives undertaken in this SRI are discussed below. 

 

 As of Dec 2011, Business Licensing Electronic Support System (Bless) has resulted in 405 redundant 

licences identified to be abolished, while 272 licences will be simplified before they are incorporated 

into an online licenses approval system; 

 A pilot project for the counter service rating system was officially launched on 25 Oct 2011 and has 

been successfully implemented at 82 police stations in Selangor; 

 A Search Committee was formed to assist the government on the appointment of top-notch visionary 

HR professionals and specialists to become commission members; and 

 A Joint Committee was established to institute a platform for Service Commissions and JPA to 

develop policies. 

Source: www.elearningpost.com 
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Figure 7.2-25 Public Service Delivery 

 

 ICT Technologies 

e-service portal can be developed which will serve as a one stop for online registration of business 

licenses. These systems also bring about efficiency and cost savings as it enables handling of multiple 

requests, reduces paper work and speeds up the process. The portal also stores all relevant information 

into a database which can handle many queries. Data can also be analyzed using data analysis tools. 

Real time performance monitoring and counter rating system will ensure continuous improvement of 

public services. The public after using the public services can instantly rate the services either through a 

kiosk or via short messaging service (SMS). 

International Standards and Liberalization 

It involves liberalization of services, the implementation of standards and competition law. Some key 

initiatives under international standards and liberalization has been discussed below: 

 

 The Competition Act 2010 was gazette on 10 Jun 2010 and came into force on 1 Jan 2012; 

 The Malaysian Competition Commission was set up in Apr 2011 to enforce Competition Act 2010; 

 Amendments to the Standards of Malaysia Act 1996 were approved by Parliament in Dec 2011; 

 Adoption of international standards will be reduced to less than 9 months, compared to present one-

year; 

 Proposed for local standards to be completed within 1.5 years, compared with three years currently; 

 Set up two focus groups and tasked the Coordinating Committee on the Implementation of Mandatory 

Standards under MOSTI; 

 The Medical Devices Act 2011 was approved by Parliament in Dec 2011; 

 The Cabinet approved the conversion of the SIRIM Eco-Label Scheme to the National Eco Labeling 

Scheme on 17 Aug 2011; and 

Source: www.nsdg.gov.in 
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 17 services sub-sectors, which was announced in Budget 2012 in Oct 2011, will be further liberalized 

in phases in 2012 with up to 100% foreign equity allowed in selected sub-sectors. 

ICT Technologies 

Other than e-Tendering systems, online database and information management systems, and identity 

management/authentication system, online eco-labeling management system can also be deployed. An 

eco-label is a product label given based on measurement of environmental impact of the product. These 

systems can complement conventional regulatory measures to achieve conservation of resources and 

standardization of products.  

Narrowing Disparities 

This SRI is aimed at developing next generation of world class bumiputera entrepreneurs. This will be 

achieved through market friendly, transparent needs and merit based affirmative actions. The Bumiputera 

Economic Transformation Programme (BETP) was launched on 26 Nov 2011. 

 

ICT Technologies 

 

Database Management System, online Identity Management and authentication System, data Analysis 

tools can be used for narrowing disparity. 

Summary of ICT Technologies in SRI 

Table 7.2-28 Summary of Technologies 

Strategic Reform 
Initiative 

IC          ICT Technologies 

Public finance  e-Tendering System; 

 Database Management and Authentication; 

 Data Analytics; 

 Servers/System Integration; 

 Database for tax collection; 

 Analytics software to assist in identification of high-risk 
cases for auditing; 

 e-Audit system for audit report and risk assessment; 

 Risk management system; and 

 Networked system for information sharing. 

Government’s role in 
business 

 Database Management System; 

 Online Identity Management and Authentication System; 
and 

 Data Analysis tools. 

Human capital 
development 

 e-Training/Online Training; 

 Internet/Broadband Connectivity; 

 Web Portal; 

 Multimedia Content; 

 Database Management System; 

 Online Identity Management and Authentication System; 
and 

 Data Analysis tools. 

Public service 
delivery 

 e-Service portal for online registration of licenses; 

 Database for business licenses; 

 Data Analytics tools; 
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Strategic Reform 
Initiative 

IC          ICT Technologies 

 Counter service rating system via SMS or installed rating 
machines; 

 Database Management System; and 

 Online Identity Management and Authentication System. 

International 
Standards and 
Liberalization 

 e-Tendering system; 

 Online Database and Information management system; 

 Online Eco-Labeling management systems; and 

 Identity management and authentication systems. 

Narrowing disparity  Database Management System; 

 Online Identity Management and Authentication System; 
and 

 Data Analysis tools. 

 

7.2.4 Detailed Areas of ICT Contribution in Political Transformation Programme 

(PTP) 

Political Transformation Programme was launched in September 2011 with the aim of developing 

Malaysia into a modern, progressive state with a functional democracy. It involves repeal and review of 

key legislations. 

 

The following are important initiatives taken for political transformation: 

 

 Repeal of ISA( Internal Security Act), 1960; 

 Review of Restricted Residence Act 1933 and Banishment act of 1959; 

 Printing presses and publication act 1984; 

 Section 27 of the Police Act of 1967; and 

 Formulation of Peaceful assembly act. 

ICT–Technologies 

Since these relate policy, law and national acts, usage of ICT in enabling these would be limited to  

 Portals; 

 email servers; 

 document servers; 

 Database Management Systems; and 

 Identify management and authentication systems. 

 

7.2.5 Detailed Areas of ICT Contribution in Rural Transformation Programme 

(RTP) 

Rural transformation programme’s objective is to make rural areas the new focus regions for various 

activities. The implementation of RTP began with the establishment of the rural transformation centers. 

These transformation centers will also become centers for providing services related to banking and 

insurance, business advisory services, training centers and retail outlets. 
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Important initiatives under RTP are: 

 

 Skills Training for rural people; 

 Establishment of 1 Malaysia information kiosks; 

 Processing of agro-foods products; 

 Agro-supply chain management; 

 Cooperation between universities; 

 High value agriculture; 

 Food Safety and pharmaceutical services; and 

 Loan facilities for rural population. 

 

Agricultural value chain includes important nodes such as inputs, production, bulking/cleaning/grading, 

trade, processing/packaging and retail. Inputs consists of direct inputs such as water, fertilizers and 

pesticides as well as different indirect inputs such as knowledge, equipment and etc. Production 

encompasses many activities, like soil preparation, pest management, irrigation, harvest, and etc. that 

happen round the calendar. Bulking, cleaning and grading are processing activities. Processing involves 

applying scientific and technological principles in order to change the quality of food and increase its 

lifetime. Packaging must be capable of protecting the food products from transport hazards, 

microbial/insect damage and biochemical changes. It must also facilitate easy handling of products. Food 

products finally reach the end consumers through this element of the value chain called retail. 

Figure 7.2-26 Agro-Processing Value Chain 

 

  
Source: www.emeraldinsights.com, www.farmingpak.com 

//upload.wikimedia.org/wikipedia/commons/9/9f/Typical-value-Chain.png
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Figure 7.2-27 Agriculture Supply Chain Management 

 

 
 

 
 

Figure 7.2-28 Food Management System 
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ICT Technologies 

 

Production can be enhanced to be more efficient and effective through the use of various ICT enabled 

production systems. Precision agriculture is an emerging trend in agriculture. It combines the latest in 

geographic technologies with cropping scenarios to optimize input, reduce waste and maximize the 

possible yields. Various ICT technologies used in precision farming are GIS systems, automatic steering 

systems, controller systems, remote sensing and etc. These bring about substantial cost reductions. RFID 

and barcode technologies are being increasingly used in retail for product tracking. Each RFID tag will 

have its own unique identity number (ID) and the products in retail will be coupled with a tag. Complete 

history pertaining to product movement can be derived. Barcode readers assist in speedy and accurate 

billing of products resulting in increased customer satisfaction. Automated sorting procedures are 

employed with the help of sensors and image recognition devices. Cost effective, accurate, superior 

speed sorting can be achieved through this. Loan management systems are software modules that are 

designed to handle loan cycle for transactions. It reduces customer acquisition, servicing, marketing and 

communication costs. Complete list of initiatives and ICT technologies are given below: 

Figure 7.2-29 List of Initiatives and Technologies 

Initiatives      ICT Technologies 

 

 Information Kiosks 

 

 Broadband/Internet Connectivity 

 

 Database Management 

 

 Multimedia Content 

 

 Local Language Content 

 

 ICT-production and processing 

systems 

 

 Identity management and 

authentication system 

 

 e-Education/Training   

 

 RFID Tags and radios 

 

 Barcodes and Barcode Readers 

 

 Agriculture Sensors 

 

 Supply Chain Management (SCM) 

software and systems 

 

 Networked Computers/Servers 

 

Skills Training for rural people 

Processing of agro-foods products 

Cooperation between universities 

Food Safety and pharmaceutical services 

Establishment of 1Malaysia information kiosks 

Agro-supply chain management 

High value agriculture 

Loan facilities for rural population 
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8.1. Mega Trends & Focus Area selection 

8.1.1  Global Megatrend Review 

To satisfy the objective of recognizing some key FAs, global megatrends were used as a starting point to 

get a wholesome perspective on technology areas across different dimensions. A megatrend is defined 

as global, sustained and economic forces of development that impact business, economy, society, culture 

and personal lives thereby defining our future world and its increasing pace of change. These megatrends 

were identified based on intensive industry analysis and studies done by Frost & Sullivan and other 

industry peers. Megatrends across industries were identified and considered the opportunities for ICT 

industry that they held. For instance, under the category of Urbanization, there are 4 associated 

megatrends. Mega City refers to the development of large urban centers with a minimum population of 10 

million while Mega Region is the merger for megacities to form a giant urban cluster. Mega Corridors 

refers to the highly urbanized/industrialized strand etch of land connecting two or more megacities or 

mega regions. SMART Cities and SMART Infrastructure refer to the extensive incorporation of ICT 

elements into various aspects of the urban environment.  

 

Since many of these megatrends had very powerful implications for technologies, their impact was 

analyzed to identify various technology trends that could arise. A technology trend is essentially a general 

direction of technology that could benefit from a megatrend. Further to detail the technology implications, 

each technology trend was split into point technologies that will benefit from the technology trend or that 

are arising because of the technology trend. 

 

Thus, the technologies associated with these megatrends are likely to be of major importance in the 

coming years and it is imperative to ride on these waves of change to achieve the economic goals as 

stated in Malaysia Vision 2020. 

 

The Megatrends Universe 

 

Megatrends across various categories and from various sources were collated to form the base for 

selection of the key megatrends. Various categories that were considered included categories from 

Urbanization to Health and Wellness to Energy to sector-specific trends. 

 

A set of general megatrends were considered, which are pervasive in nature and cannot be tied to 

specific sectors or industries. These are trends such as Mega cities or Mega regions or social trends such 

as power to the middle class. They were also categorized into broad buckets such as economy, social, 

energy and so on. 

Table 8.1-1 Set of General Megatrends 

Trend Category                    Specific Trends 

Urbanization Mega City, Mega Regions, Mega Corridors, SMART Cities and SMART 
Infrastructure. 

Social Generation Y, Women Empowerment and Women CEOs, Power to the Middle 
Class, Reverse Brain Drain and CXO Positions in Developing Economies, Six 
Degrees Apart: Geo Socialization. 

Economy Beyond Brazil, Russia, India and China (BRIC): The Next Game Changers, 
New Shores: Emerging Outsourcing Hotspots, Future Global 500 Companies 
by Region, New Trade Zones. 
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Trend Category                    Specific Trends 
Energy Future of Global Power Generation, Innovating to Zero: Zero Emission 

Technologies 

Infrastructure Future Investment in Infrastructure: Power, Water and Transport,  
Emerging Transportation Corridors 

Business New business models, Cloud Computing 

Health & Wellness From Fat to Fit: Health, Wellness and Well Being, Ageing Population 

Smart Factory Factory of the Future: SMART and GREEN  

 

Then, a second set of trends were considered which were specifically related to technology. Under this 

again, there were multiple categories based on which area the technology applications would be. So for 

example, near field technologies as a trend would categorize under ICT whereas genome sequencing 

would classify under life sciences and biotechnology category. There were also a set of technologies 

classified as innovative technologies as they are futuristic, upcoming and could have many areas of 

impact. 

Table 8.1-2 Technology Related Megatrends 

Trend Category Specific Trends 

Space Jam • Congested Satellite Orbits. 

Robo-slaves • Artificial Intelligence. 

Security • Cyberwarfare. 

ICT 

• Virtualization; 
• Future Broadband Applications; 
• SMART Clouds: The Next in Cloud Computing; 
• Homomorphic Encryption; 
• Predictive Analytics; 
• Semantic Web; 
• Near Field Communication; 
• RFID; 
• Media Tablets and more ( mobility); and 
• UltraBooks. 

Medical devices and imaging 
technology 

• Medical Robotics; 
• Hybrid Imaging Technology; and 
• Digital Pathology. 

Life-Sciences & 
BioTechnology 

• Genome Sequencing; and 
• Biosensing. 

Microelectronics 

• MEMS; 
• Next Generation Displays; 
• Haptics & Touch Technology; and 
• Emerging Data Storage Technologies. 

Sensors & Automation 

• Future of Consumer Electronics : Wireless Intelligence  
(Embedded Sensors/Sensing Technology); 

• CBRN Detection; 
• Energy Harvesting; and 
• Wireless Sensor Networks. 

Advanced Manufacturing 
• Advanced Lasers for Manufacturing; 
• Digital Manufacturing; and 
• Intelligent Robots. 

Innovative Technologies of the 
Future 

• Nanomaterials; 
• Flexible Electronics; 
• Advanced Batteries and Storage; 
• Smart Materials; 
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Trend Category Specific Trends 

• Green IT; 
• Solar PV; 
• 3D Integration; 
• Autonomous Systems; 
• White Biotech; 
• Lasers; 
• Extremely Low Energy Servers; 
• Lab On Chip (LOC) Devices; and 
• Gestural Interfaces. 

 

The next set of trends considered were the industry specific trends which were arising due to changes in 

the structure or processes in the industry and were bound to have a long term impact on the specific 

industry sector. Examples of such trends would be the point care technologies in healthcare or power 

demand growth in the energy sector. 

Table 8.1-3 Industry Specific Megatrends 

Industry Specific trends 

Healthcare 

• Point of Care Technologies; 
• Patients Become Healthcare Kings and Queens; 
• Medical Communities Become Interconnected While 

Doctor-Patient Relationship Goes Virtual; and 
• Away From Treating and Towards Predicting, Diagnosing 

and Monitoring. 

Information and 
Communication Technologies 

• Anyone, Anywhere, Anytime, Anything; 
• Mobile Broadband Usage; 
• Mobile Commerce; 
• Mobile Computing/ Mobile Internet; 
• Dumb Pipe vs. Smart Pipe; 
• Efficiency Improvement; 
• Mobile Broadband LTE Based Applications; 
• Convergence; 
• Contextual and Social User Experience; and 
• Big Data & Next Generation Analytics. 

Building Technologies 
• Energy Efficiency Technology and Services Segments; 
• Smart Buildings; and 
• Smart Integration. 

Chemicals 

• Using Bio-based Feedstocks; 
• Enabling Low Carbon Tech; 
• Globalizing Regulations; 
• Consumers in Developing Economies; 
• Growth in Intelligent Solutions; 
• Use of Global Communications; 
• New Tech Needing New Materials; 
• Globalizing Competition; 
• Waste Reduction; and 
• Improving Health, Safety & Security. 

Automotive 

• e-Mobility; 
• Top 5 Global OEM Ranks Will Witness Entropy; 
• Health Wellness and Wellbeing in Cars; 
• Increasing De-urbanization;  
• BRIC Countries to be the Major Sales Powerhouse by 

2015; 
• Global Automotive Overcapacity of 25 – 30%; and 
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Industry Specific trends 

• Industry Will Witness Non-Automotive Suppliers Emerge 
With New Competencies, Value Propositions and 
Business Models. 

Energy and Power 

• Power Demand Growth; 
• New Age of Natural Gas; 
• Nuclear Resurgence; 
• Renewable Grid Parity; 
• Energy Efficiency; 
• Smarter Grids; 
• Demand Management; 
• Energy Storage; 
• Market Liberalization; and 
• Clean Coal Commercialization. 

Environment 

• Drinking Water & Sanitation Needs; 
• Water Reuse & Recycling; 
• Bio-solids Management; 
• Resource & Nutrient recovery; 
• Smart Water Grids; 
• Public Health & Water Security; 
• Decentralized Integrated Systems; 
• Water Trading; 
• Storm Water Management; and 
• Biogas from Wastewater. 

Aerospace and defence 

• Evolution of Integrated Ecosystems (Airport Cities) Will 
wrive the Need For End-to-End Integrated Security 
Solutions; 

• More Aerospace Components Manufacturing Work 
Packages Are Being Outsourced to Asia Pacific OEMs; 

• Emergence of Aircraft-to-Aircraft Communication and 
Passenger-to-Passenger Communication, driven by 
SATCOM Technologies and In-Flight Entertainment (IFE) 
Advancements such as Wi-Fi and Mobile Telephony; 

• Adoption of Non-Military Unmanned Aerial Vehicle is 
expected to provide significant parallel market 
opportunities in the future; 

• Offset policies in emerging economies leading to 
industrialization and technology transfer enabling 
indigenous technology development capabilities; 

• As space becomes an integral part of militaries, 
Governments and Commercial sectors globally, leading 
space nations are moving towards space based weapons 
to protect their critical infrastructure in space and on 
ground; and 

• Advancement in wireless technology to improve network 
centric capabilities for the defense sector. 

Measurement and 
Instrumentation 

• Concept of intelligent green buildings to drive high 
demand for wireless wensors by 2020; 

• Sensor applications – smart infrastructure, smart 
buildings, smart technology, smart energy, smart 
vehicles; 

• Faster, smaller, and cheaper consumer electronics in 
2020 not possible without faster, smaller, lighter and 
cheaper sensors inside them; 

• As complexity and speed of ships, buses and systems 
increases in the electronics industry, test and 
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Industry Specific trends 

measurement vendors shift from traditional to embedded 
instrumentation; and 

• Material and mechanical test equipment will play a critical 
role in material technology research. 

Electronics and Security 

• Nanoelectonics; 
• Biometrics; 
• Government, transportation, and critical infrastructure to 

maintain healthy levels of growth during downturn and 
will continue to expand into 2020; and 

• With the evolution of smart technology in buildings, grids, 
and cities; Enterprise Security solutions will evolve to 
incorporate IP-based technology. 

 

Selection Framework 

Due to the extensive number of megatrends obtained from the various sources, these megatrends have 

to be filtered and reduced to a more reasonable level. Few key steps were followed for selection. Firstly, 

the technology trends were assessed depending on how relevant they are with respect to ICT. Those 

trends with little to no relevance to ICT were removed from consideration. Then, the technologies were 

arranged into categories based on their similarity of impact in business, economy, society, cultures and 

personal lives. Some examples of these categories include healthcare, mobile computing and green 

technologies. These technologies were further scrutinized to eliminate any overlapping areas and to 

clearly differentiate between megatrends and mere technology. These categories are renamed into the 

final megatrends.  

Subsequently, an identification of various technology trends related to each of the megatrends was 

carried out. Finally, each technology trend was further split into specific technology elements. 

Figure 8.1-1 Filtering Mechanism for Megatrends 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Frost & Sullivan Analysis 

 

In the end, the finalized number of megatrends had been reduced to nine. The shortlisted megatrends 

are; Pervasive Computing, Green/Innovating to Zero, Smart Infrastructure, Pay As You Use, Preventive 

Healthcare, Real Time, All The Time, Rise of the Machines, Flexibility/Mass Customization and Cyber 

Warfare. 
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Figure 8.1-2 Final Megatrend Overview 
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As discussed, megatrends impact various sectors in different ways. Hence, a further analysis of each of 

these 9 identified trends was carried out for the major sectors in the country to find out the impact and 

opportunities that these megatrends represent. Their impact across sectors is indicated in figure below: 

Figure 8.1-3 Final Megatrend Overview 
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Selection of Technology Trends 

Prior to selection of technologies that were enabling the megatrends, a comprehensive list of 

technologies was required that would pass the enabling megatrend filter. This listing of technologies was 

collected by Frost & Sullivan global analyst team which crystallized intelligence on several emerging and 

disruptive technologies and innovations from around the globe. Numerous interviews were conducted 

with innovators and developers. The respondents were spread across public and private companies, 

universities, research institutions, and RD&C oriented government agencies. Next, each technology was 

rated and compared across many parameters such as global RD&C foot print, Year of Impact, global IP 

patenting activity, private and government funding, current and emerging applications, current and 

potential adoption rate, and etc. 

Figure 8.1-4 Technology Listing Criteria and Features 

 

 

The Technology Universe 

 

Finally, the list was condensed to the Top 50 technologies which we believe had the maximum potential 

for wide-scale launch and mass commercialization. 

Figure 8.1-5 Technology List Used for Shortlisting 
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Human Needs Assessment 

 

Identified technology trends were further screened based on Human Needs Assessment, to identify 

technologies that had real impact on evolving human behavior and requirements. This was considered 

on two dimensions:  

 

1. Maslow’s hierarchy of needs: 
 

Maslow's Hierarchy of Needs is a "content theory" of motivation" which talks about how the human 

needs are layered and the basic physiological needs take precedence over more complex needs such 

as esteem needs. As per the theory, a person starts at the bottom of a hierarchy and moves to higher 

stages, once the needs at that level are fulfilled. 

Figure 8.1-6 Maslow’s Hierarchy of Needs 

 
 

This needs hierarchy provides a good perspective on why certain technology trends receive a much 

better success than others. They relate to various human needs in the hierarchy and hence, the society is 

better suited to adopt them. For example in such analysis, technology trends such as social media gain a 

higher importance because for a society where people manage to fulfill their physiological and safety 

needs, the love and belonging needs take a priority. In today’s age, when fast paced lives leave little time 

for this, social media provides an outlet to fulfill the needs for friendship and socializing while on the 

move.  

 

Similarly, based on the hierarchy, certain technology trends were given importance in the identification 

process. 

 

 

Need 
 
Technology trend fulfilling the need 

Need for safety – security needs Cybersecurity 

Need for safety – health needs Telemedicine, Predictive Biosimulation 

Need for safety Green IT 

Need for Love/belonging Social media 

Need for love/belonging and need for 
esteem 

Ubiquitous Connectivity 

Need for esteem 

Post-PC Devices 

Wireless Intelligence 

Intelligent Machines 

Maslow’s need 
hierarchy 
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2. Basic Human Needs: 
 
Another perspective by which human needs were analyzed was based on how the human needs 

have evolved and what they are in today’s context. The following were identified as the main aspects 

of change: 

 

 Touch – Interactive Interfacing; 

 Move – Mobility in everything; 

 Simplify – Smaller and simpler is better; 

 Rush – Speed up networks; and 

 Connect – Integrate socially. 

Figure 8.1-7 Human Needs – Evolving Megatrends 

 
 

So, these trends were further added to the framework under varying megatrends. 

8.1.2  Key ICT Technology Enabling Megatrends 

Using the finalized list of megatrends, the ICT technologies associated with these megatrends were 

identified for the technology assessment. The approach followed was to analyze in detail the technology 

trend benefiting from the megatrend and subsequently the point technology which comprises the 

technology trend itself. This process revealed the 25 FAs which were used for further shortlisting. 

 

Megatrend 1: Pervasive Computing 

 

Pervasive Computing refers to the presence of computing technologies and devices in all walks of life 

regardless of location. This refers to various aspects of life in which computing are increasingly being 

used because of increased availability of devices, of connectivity and online portals for easy access. 
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Under this megatrend, the associated technology trends identified were post-PC devices, ICT enabled e-

Services and Ubiquitous Computing. Post-PC devices refer to the devices that supersede and replace the 

PC, such as tablets and smartphones. ICT enabled e-Services are services that can be accessed through 

electronic means, through a smartphone for instance. On the other hand, Ubiquitous Connectivity is 

defined as the ability to connect to the internet or other devices regardless of location. A summary of 

these technology trends and their related technologies can be found in figure 8.1-8. 

 

Figure 8.1-8 Megatrend: Pervasive Computing 

 
             Source: Frost & Sullivan 

 

Megatrend 2: Green/Innovating to Zero 

 

This trend revolves around green technologies and green IT, with the eventual goal of reducing emissions 

to zero. 

Figure 8.1-9 Megatrend: Green/ Innovating to zero 
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Source: Frost & Sullivan 

 

Within this megatrend, three major technology trends were identified. However, under this identification, 

only the technology aspects were considered for the megatrend green. Other areas unrelated to ICT 

were not considered a part of this megatrend for this study such as alternate energy sources – Solar 

energy, biofuels, and etc. Low power servers refer to computer servers that have very low power 

consumptions yet still fully capable of providing the computing power required for the particular 

application. Green datacenters, on the other hand, are facilities that house computer systems and 

reduce the extent of the environmental impact to the minimum, through means such as improving the 

energy efficiency of the computer and lighting systems, and using low emission building materials for 

construction. Lastly, telepresence refers to the use of advanced video conferencing technologies and 

interior designing in order to create the illusion of having a face-to-face meeting during a video 

conference. 

 

Megatrend 3: Pay As You Use 

 

Pay as you use is defined as the transformation of capital expenses into operating costs or conversion of 

a product into a service. 

 

Figure 8.1-10 Megatrend: Pay As You Use 

 

 
             Source: Frost & Sullivan 

 

Although under non - ICT areas, this trend has been adopted in many sectors. However, under ICT the 

major and most impactful one is that of Cloud computing. Cloud computing refers to the on-demand 

provision of IT capabilities such as applications or computing power as a service to multiple users with 

the use of Internet technologies. However, its impact has been pervasive reaching out various industries 

using ICT and also various ways in which ICT solutions are used. Various models such as Infrastructure 

as a service, Software as a Service and Platform as a service are upcoming types of cloud offerings by 

companies. Cloud computing is attractive due to the reduced upfront costs that companies have to pay 

to adopt it as compared to traditional on-site computing. Also, due to the on-demand nature of cloud 

computing, there will no longer be the situation whereby the computer system is underutilized and, thus, 

it can contribute to cost savings. Furthermore, as the servers will be hosted in a central location in cloud 

computing, the hardware and software can be updated and controlled with ease. 

 

Megatrend 4: Smart Infrastructure 

 

Smart infrastructure is the embedding of ICT to improve efficiencies across various sectors, such as 

power, agriculture or transportation. The impact of ICT in transport comprises the smart transport trend, in 

construction it gives rise to smart buildings, in agriculture it creates a variant called Smart Agriculture and 

so on. 
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Figure 8.1-11 Megatrend: Smart Infrastructure 

 

 
             Source: Frost & Sullivan 

 

Wireless intelligence refers to an array of devices, such as mobile phones and household appliances, 

connected by wireless technologies to form an integrated network. Smart Grid is a network that connects 

the electricity providers, the power distribution system and the consumer with two-way communication 

capabilities for the control of appliances. Similarly, Smart Agriculture is the use of technologies such as 

sensors and computer systems to reduce the control the variability of the environment so as to improve 

the amount of crop produced. On the other hand, Smart Transport involves the incorporation of 

technologies to manage the flow of vehicles and ensure smooth traffic. Lastly, a Smart Building is defined 

as the application of technologies to intelligently monitor and control the conditions within the buildings. 
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Megatrend 5: Preventive Healthcare 

 

This refers to the shifting of health expenditures from diagnostic to preventive aspects of healthcare. With 

healthcare spending rising at a faster rate than the GDP for most countries, there is an urgent need to 

move away from the current trend. As the treatment cost makes up the bulk of the expenditures currently, 

the shift towards preventive healthcare will reduce the expenditure used on the treatment of patients, and 

is, thus, the future trend for healthcare. 

Figure 8.1-12 Megatrend: Preventive Healthcare 

 

 
             Source: Frost & Sullivan 

 

Four technology trends are associated with this megatrend. Point of care technologies refer to 

technologies involved in the monitoring, diagnosis and data access in the proximity of where the patient 

care is provided. Predictive bio simulation, on the other hand, is the application of computer simulation to 

gain a better understanding of various physical and biochemical functions of the human body and the 

physiological response to different therapeutic methods. Bio-sensing is defined as the monitoring of the 

biological parameters in the body, such as blood sugar levels, through the use of sensing devices. 

Genome sequencing an upcoming technology refers to the determination of the genetic structure of an 

organism, which can then be used to identify, for instance, the susceptibility of a person to certain 

diseases. 

 

Megatrend 6: Rise of the Machines 

 

This is defined as intelligent and adaptive machines with increasingly higher computing powers and new 

technologies. 



 

352 
 

Figure 8.1-13 Megatrend: Rise of the Machines 

 

 
             Source: Frost & Sullivan 

 

Intelligent machines refer to the machines capable of mimicking human behaviour. Augmented reality is 

the group of technologies that provides the user with a real-time view of the surroundings overlaid with 

computer generated information. Robotics is defined as the technology trend encompassing mechanical 

manipulators that can be programmed to perform various tasks. Advanced interfaces refer to new and 

innovative methods for the user to interact with the computer or electronic device. Nanotechnology is the 

branch of technology involved in the manipulation of materials on the scale of atoms or molecules. 

 

Megatrend 7: Real Time, All the Time 

 

It encompasses the application of real time data analysis and advanced analytics to make data useful. 

This trend arises from the sheer volume of data being created and processed everywhere. Starting from 

the web to various personal databases to shared networks and so on, there is a plethora of information 

that can be intelligently mined and then used in an intelligent fashion for various applications such as 

better customer management, targeted sales, trend analysis, and product development and so on. 

Figure 8.1-14 Megatrend: Real Time, All the Time 

 

 
             Source: Frost & Sullivan 
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The technologies trends under it are Big Data & Analytics and Semantic web. Big data refers to the large 

amount of data generated by the company that would be too costly and time consuming to process using 

database management tools. Alternately, semantic web is the set of technologies that allows a mesh of 

information to be easily processed by the computer. 

 

Megatrend 8: Flexibility/ Mass Customization 

 

This refers to the catering of the product to each individual customer, creating many unique markets of 

one. This trend has become enabled with the increased innovation in technology and the availability of 

various new materials and advanced devices. Now, it is possible to carry out manufacturing at a much 

smaller scale catering to individual customer needs.  

Figure 8.1-15 Megatrend: Flexibility/ Mass Customization 

 
             Source: Frost & Sullivan 

 

Flexible manufacturing is the technology trend that has been identified under this megatrend and its 

definition is the capability of the manufacturing process to create new and differentiated products easily 

and affordably. 

 

Megatrend 9: Cyberwarfare 

 

Cyberwarfare refers to the spread of the domain of conflict into the information domain, aided by the 

advancement in technology. With the increasing usage and importance of computers and internet in our 

daily lives, the cyber attacks from hackers have become much more frequent, bringing along serious 

consequences such as identity theft and leak of confidential information. The possibility of getting into 

conflicts in the cyberspace is becoming closer to being a reality. Increasingly, nations are facing a 

security threat due to the extent of information on networks and the risk that is posed if their systems 

were to have a malicious attack. The next generation wars are predicted to be more of information wars, 

making cyber security a very important aspect in national agenda. 
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Figure 8.1-16 Megatrend: Cyberwarfare 

 
             Source: Frost & Sullivan 

 

Security platforms are the hardware and software involved to provide the data security, while access 

control is the technology that restricts the availability of resources to various users. Incident response 

management, on the other hand, deals with the agglomeration of security events into a central database 

for the conduct of analysis and to respond to these incidents in a timely manner.   

 

Opportunity Revealed 

 

After the identification of the various megatrends and their associated technology trends, they were 

assessed on basis of their market potential. This was done through intensive research for each area and 

industry reports which focus on the future potential of these upcoming technology areas. For example: 

Mobile computing has been forecast to reach a market size of around $328 million by 2015, while Near 

Field Communication (NFC) and Location based services, both under the technology trend of Ubiquitous 

Connectivity, is predicted to have market size of US$34.5 million in 2016 and US$10.3 million in 2015 

respectively. ICT enabled e-service delivery, on the other hand, is made of Digital Commerce, a $963 

million market in 2013, presenting a huge market volume to be tapped. 

 

The technology areas were then plotted in an Opportunity Strategy Evaluation Grid (OSE Grid) where the 

size of the opportunity was weighed against the current consideration of these technologies in the various 

roadmaps in Malaysia. This helped segment the FAs into segments such as:  

 

1. Lucrative Starters – these present opportunities that can be tapped owing to their large market 

size and prior consideration in Malaysian roadmaps; 
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2. Springboard to Embed – these are opportunities which though not as big in their market 

potential as segment one, represent good opportunities as they are already considered in the 

country roadmaps and hence, have an ecosystem in place for quick jumps; 

3. Leapfrog to Evolve – These are opportunities which represent a market potential that can help 

evolve the ICT industry in a favorable manner; and 

4. Future Opportunities – These are upcoming technology areas which although low in the order 

of priority represent sturdy opportunities in the long run and are likely to blossom out as strong 

areas in the future. 

 

Figure 8.1-17 Opportunity Strategy Evaluation (OSE) Grid   
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Technology S-Curve 

 

S-Curve in technologies is used to determine the stage of development at which a technology is and 

hence, have an overall picture of its lifecycle. In this case, the various technology areas were analyzed in 

terms of their maturity and thereby their lifecycle of growth. The implications of such an analysis are to 

understand the how mature the technology market would be and whether a big market size is an indicator 

of a mature market.  

Figure 8.1-18 Technology Strategy Curve 
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8.1.3  Focus Areas for Malaysia 

Malaysia endeavors to be a knowledge based and innovation driven economy by the year 2020. 

Accordingly, development of technology and innovation ecosystem is identified to be a thrust area to 

enable this NEM. It is in this context that Malaysian ICT Roadmap - 2008 had proposed a focused 

approach in few key technology areas where Malaysia has potential to lead globally.  

To review and verify, the potential FAs for Malaysia, Frost & Sullivan conducted an independent multilevel 

filtering approach culminating in two-pronged prioritization of shortlisted technologies. The final list of FAs 

are based on triangulation of these two independent prioritization methods. 

 

LEVEL 1: Techonology Listing 

 

Initial listing of technology areas was based on multiple parameters such as ICT relevance, comparative 

significance, human needs assessment and a regrouping and classification.  This process led to a final 

list of 9 megatrends with 27 key technology trends underlining them. Each of 27 technology trends is in 

turn linked to multiple point technologies (details provided in earlier sections).  

Figure 8.1-19 Multi-level Technology Selection Process 

 
 

 

LEVEL 2: Shortlisiting of Technology Areas 

 

This list of 27 technology trends was discussed during a two day and was further augmented by 

workshop participant by inclusion of additional technology areas. One key addition was inclusion of 

Surveillance technologies to Security Platforms to create a revised technology area of Security. 
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Figure 8.1-20 Technology List after Level 1 Filter 

 
 

The augmented list of 27+ technology areas was shortlisted by the workshop participants to arrive at 14 

technology areas that had maximum potential in the context of Malaysian strengths and capabilities. 

Figure 8.1-21 Final Short-list of Technology Areas used for Prioritization 
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LEVEL 3: Prioritization of Shortlisted Technologies 

 

Prioritization of technologies was required to establish two primary objectives. Firstly, the priority 

technology should have the potential to create significant economic impact in Malaysia. Secondly, the 

technology should have some basis in Malaysia’s current and near future strengths and capabilities. In 

absence of any of the two objectives, the technology will not be deemed fit to be pursued, considering 

either the lack of impact potential or lack of capability or both. 

 

Accordingly, two parameters were defined to evaluate the technology areas for prioritization: 

 

 (a) Potential of technology to create economic impact: Measured by the technologies potential market size 

and growth, its ability to create jobs in the economy, its potential to impact/ contribute government’s 

plan/ projects in key economic sectors and potential for participation by local private sector players; 

and 

 

 (b) Technology’s capability fit with Malaysian strengths & capabilities: Measured on the basis of human 

capital readiness, infrastructure availability, access to funding, maturity of current research being 

pursued and past track record of commercialization in the respective technology area.  

 

The figure details the multiple variables, evaluated for each of the two parameters: 

Figure 8.1-22 Framework for Prioritization of Technology Areas 

 
 

A scientific Analytical Hierarchy Process was used to arrive at relative weights for each of the identified 

variables in contributing to the two key parameters. The same are detailed in the tables below: 
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Table 8.1-4 Economic Impact Assessment Criteria & Weights 

 

Table 8.1-5 Capability Fit Assessment Criteria & Weights 

Capability Fit 
Measure 

Definition 
Weight 

Human Capital 
Readiness 

Availability of researchers & knowledge 
workers 

23% 

Infrastructure 
Readiness 

Research & Development Infrastructure, 
Other enabling infrastructure for the 
technology, in the country  

9% 

Research Funding 
Availability of funding for research in the 
technology over the next 5-10 years 

20% 

Technology 
Research Maturity 

Maturity of current research happening 
in universities and private sector 

16% 

Technology 
Commercialization 
Potential 

Past record on commercialization of 
technology applications 

32% 

 

Each of these two criteria was rigorously evaluated using two distinct approaches to triangulate at the 

prioritized list of technologies:  

1. Evaluation using the “expert consensus” model by the workshop participants; and 

2. Fact based rating on identified parameters. 

 

1. Prioritization Based on Expert Consensus Model 

Expert panel consisting of more than 40 academicians, corporate-both public and private, industry body 

representatives, etc. were invited and rigorous moderated brainstorming was conducted in groups to 

evaluate the shortlisted technology areas. 

The evaluation by the expert of identified 14 technology areas, led to the prioritization of 6 technology 

areas, considering technologies potential to create impact and Malaysia’s capability in the respective 

technology area. 

  

Economic Impact  
Measure 

Definition 

 
Weights 

 

Market Size & Growth Big (large) Opportunity size and growth potential 39% 

Employment 
Generation 

Potential to create employment opportunity in K-
streams over the next 5-10 years 

14% 

Alignment with Govt.'s 
Economic Agenda 

Potential to impact government’s plan for various 
sectors  

18% 

Private Participation Potential for local private sector participation 29% 
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The 6 priority technologies were identified as below: 

1. Cloud computing, 

2. e-Services, 

3. Ubiquitous Connectivity, 

4. Security, 

5. Wireless Intelligence and  

6. Big Data & Analytics.  

 

Figure 8.1-23 Expert-Consensus Approach: Prioritization of Technology Areas 

 
 

2. Prioritization Based on Data Analysis and Assessments 

 

For each of the FAs identified, an assessment was done based on data from secondary and other internal 

sources in order to understand the economic and capability fit. As in the expert consensus approach, the 

technology areas were assessed on 2 parameters – Economic Impact and Capability Fit. Economic 

Impact was evaluated based on assessment of respective technology area’s market size and growth, 

employment generation potential, alignment with government’s economic agenda and private 

participation. Human capital readiness, infrastructure readiness, research funding, technology research 

maturity and its commercialization potential were analyzed to gauge the level of capability fit. 

The methodology followed was to rate each parameter on the basis of the data gathered for each 

technology area. This rating was based on classification for each parameter and is detailed below: 
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Market Size and Growth:  For example:  a potential market size of over 200 million would get a rating of 

5, whereas a market size considerably smaller around 2-3 million would get a rating of 1. However, the 

market size parameter was not judged in isolation. The growth rate of the technology was also taken into 

consideration. A technology area would score high also if it rate of growth was much faster than other 

areas, even though the current market size was not very large.  

 

Alignment with Economic Agenda: To analyze this parameter, a look was taken at the National 

Transformation programmes – ETP, GTP, Digital Malaysia, and etc in order to understand the relevance 

of a particular technology area to these programmes. Alignment would be judged if the technology has 

already been incorporated in any of these national transformation programmes or if the technology has 

areas where it can be easily incorporated. The higher the number of areas the technology was aligned to, 

the better was the score on this parameter. For example, a technology area like ICT enabled e-Services 

has alignment with close to total of 10 EPPs and BOs and also with 3 DM EPPs giving it a better edge for 

implementation over other areas.  

 

Employment Potential: To relatively rate technologies, an important aspect is their employment potential 

as well. To judge this, the approach followed was to find the employment intensity in these technology 

areas (in very new technology areas, it was taken as parallel industries). The employment intensity was 

determined based on ratio of no of employees and revenues for large players in the industry. This was 

then used in conjunction with the potential market size to determine an approximate employment potential 

held by the technology. The higher the potential, the better the score awarded to the technology area 

 

Private Participation: Private participation was to look at the activity by companies happening in this 

technology area. It was judged as low, medium or high based on how many companies are active in this 

technology area as compared to companies globally active in this space, how many key players are 

observed in Malaysia and so on. This gives a picture about how the local private participation is currently 

and how it can be in the future. Very low interest from private players often means that this technology 

area has not gained enough interest from the industry and therefore has a lower possibility of success in 

comparison to another area which has active private sector participation. 

 

Human Capital Readiness & Research Funding Availability: These factors were evaluated based on 

the research activity in this area in universities and RD&C institutions. A technology area having a focus 

in research activity by various universities gets a better score than the area not having much presence in 

research and development. A higher research focus would mean good products in prototype stage later 

and also improvement in the technology area in the near future. A better research focus is indicative of 

availability of funds and qualified human resources available to work on this technology. 

 

Infrastructure readiness: This was quantified based on the private player participation and research in 

this area as the infrastructure readiness is often a key factor to promote participation from industry and 

research.  

 

Technology Research Maturity: This was determined based on how much of research in this 

technology is in the basic research stage, how many prototypes are in pipeline for commercialization and 

how many products are industry ready waiting to be adopted. A high number in the basic research stage 

would be an indicator of low maturity, whereas a good pipeline for commercialization would indicate a 

notable level of maturity in this area 

 

Technology Commercialization Rate: This is to reflect on the past successes that have happened with 

this technology in terms of commercialization. The number of commercialized products in the past was 
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used as an indicator to rate this parameter. This is a major factor in determining the capability fit of a 

technology as commercialization rate is observed as a major hurdle for many technology areas. 

Figure 8.1-24 Data Analysis Approach: Prioritization of Technology Areas 
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Triangulating The Results 

  

Assessment of top technologies based on two independent approaches has led to very similar sets of 

prioritized technology areas. 

Figure 8.1-25 Triangulation Approach 

 
 

 

Expert consensus approach led to identification of 6 technology areas 

1. Cloud computing; 
2. e-Services; 
3. Ubiquitous Connectivity; 
4. Security; 
5. Wireless Intelligence; and  
6. Big Data & Analytics. 
 
Data Analysis approach on the other hand led to identification of 5 priority areas 

1. e-Services; 
2. Wireless Intelligence; 
3. Ubiquitous Connectivity; 
4. Big Data & Analytics; and 
5. Security. 
 
Strangely, the top rated priority technology by experts, Cloud computing, got de-prioritized due to lower 

than average capability fit rating owing to low level of research intensity & maturity and limited human 

capital strength. 
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Focus Areas: ICT Roadmap 2012 

While the exclusion of Cloud Computing, as a focus technology area, purely on strict application of the 

framework and the estimated measure is accurate, it is limited in its assessment of the strategic nature of 

this technology in promoting the development of Malaysia as a knowledge-based economy. 

Accordingly, based on the conclusions and triangulation of results from two distinct approaches adopted 

by Frost & Sullivan, it is proposed that going ahead, following six areas be adopted as key FAs as part of 

the National ICT Roadmap: 

1. e-Services; 

2. Wireless Intelligence; 

3. Ubiquitous Connectivity; 

4. Big Data & Analytics; 

5. Security; and 

6. Cloud Computing. 

 
The technologies identified with these FAs are listed in table 8.1-6 below:  

Table 8.1-6 Technologies related to the final FAs 

Technology Area Point Technologies 

e-Services Digital commerce, e-Governance, Online finance, Virtual education, 
telemedicine, digital pathology 

Wireless 
Intelligence 

Wireless Data Encryption technology, Wireless Sensors, M2M, Device 
Interconnection, Gestural interface, 3-D displays, RFID, Image 
recognition, Data management systems 

Ubiquitous 
Connectivity 

NFC, social media, payment processing software, location based 
services, wireless broadband, WiMax, LTE, GPS and GIS 

Big data/analytics Inline analytics, MPP - massively parallel processing databases, 
Advanced Analytics Apps based on Ontology 

Security Antivirus softwares, Intrusion detection system, intrusion prevention 
system, identity management softwares and hardware, biometrics, Video 
surveillance, next  generation firewalls, data encryption 

Cloud Computing Datacentres, Homomorphic Encryption,  Virtualization  

 

 

Focus Areas: Comparing with ICT Roadmap 2008   

 

The identification of 6 FAs as part of the ICT Roadmap - 2012 has identified certain technology areas that 

coincide with the earlier set. 

 

The earlier identified FA of ‘Wireless Sensor Networks’ intended to develop the ICT infrastructure for the 

information society. The same is assessed to be achieved by pursuing technologies pertaining to 

enabling ‘Ubiquitous Connectivity’ and ‘Wireless Intelligence’. While this is relevant, another critical 

aspect necessary to realize the ICT infrastructure for the information society is the need for ‘Security’ 

related technologies that enable surveillance and security platform development. 
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Figure 8.1-26 Mapping the FAs of ICT Roadmap 2008 and 2012 

 
 

Similarly, for ‘Predictive Analytics’ as a focus area, the key intent was to use the massive data generated 

to solve complex issues and challenges. The same is captured in the ‘Big Data & Analytics’ focus areas, 

this goes beyond purely predictive outcomes to analysis, but also captures technologies with reference to 

managing and analyzing the huge amount of unstructured data produced to uncover hidden patterns, 

unknown correlations and other useful information to enable better decision making. 

 

Identification of ‘3-D Internet’ as priority technology leading to creation of content does not seem to have 

basis in existing content creation potential in Malaysia. Additionally, there is no significant effort since 

2008 to develop the same. Considering this, it is proposed not to consider this a core focus area for the 

revised ICT roadmap. Malaysia has been at the forefront of using ‘e-Services’ as a pilot project under the 

Electronic Government Flagship within the Multimedia Super Corridor (MSC) initiative. ‘e-Services’ have 

already enabled the Government and people interface in Malaysia. This has raised the quality and image 

of public service in Malaysia. The existing developments could be used as a launch pad to take the 

developments and applications to the next level. 

 

Last, but not the least, the strategic nature of the ‘cloud computing’ technology considering its impact on 

overall ICT industry, criticality to enable ‘pay-as-you-use’ business model and relevance to small and 

medium sized businesses, makes it a suitable technology area to focus on and leverage. 
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Chapter 9 - Establishing 5 Malaysian 
Global Brands 
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9.1 Capability Assessment of Local Industry 
 

The ICT Industry in Malaysia has evolved significantly over the past many decades. In the year 2010, the 

size of the ICT Industry stood at around RM 69 million, and is expected to grow at a CAGR of 9% in the 

coming years. Local ICT Industry is present in various ICT segments with strong representation in 

services sector followed by manufacturing sector. In the year 2010, the share of ICT services to GDP was 

around 8.4% with manufacturing forming around 4.1%. There has been a structural change in the 

composition of ICT industry from the year 2000 to the year 2010, earlier the ICT manufacturing sector 

used to have more contribution to the ICT than services (ICT manufacturing share to GDP in 2000 was 

6.9% of the GDP with services slightly behind at 6.7%). 

Analysis of the local ICT Industry shows that many of the ICT companies are engaged in providing ICT 

services which range from system integration, solution development, networking, and project 

management services to implementing Oracle, SAP and Microsoft software within various industry 

verticals. The IT usage is further expected to rise within enterprises, with organizations expected to 

embrace new technology development in order to improve productivity and better utilize their resources. 

The market for enterprise IT spending is forecasted to reach RM 31.5 Million in 2012, which is around 

6.1% more than 2011. In addition to this, wide spread adoption of cloud, development of cloud security 

services, extremely low energy servers and related development will further drive the growth of the local 

ICT Industry. Many existing and new companies are expected to participate in this growth and provide 

further impetus to the local ICT Industry. 

Growth of the ICT Industry or the next phase of ICT industry would be strongly governed by the support 

provided to this industry by Government of Malaysia through various conducive policies and mandate like 

increasing ICT contribution within ETP, GTP and SRI. The other end of the push will come from ICT 

industry itself and its desire to grow in the global markets. ICT industry globally is a highly competitive 

industry with many global leaders straddling the entire ICT value chain. In order to grow in this highly 

competitive market, it would be imperative for Government of Malaysia to support growth of certain 

companies operating in key sectors of ICT value chain and provide them with ammunition for this growth.  

This support of Government of Malaysia could be through: 

 Providing RD&C support through various kinds of funding; 

 Getting into trade pacts with select companies to pursue growth and access to technology; 

 Providing tax incentives or tax holidays for globalizing companies; 

 Supporting in providing funds for market development through MATRADE; and 

 Helping companies to access overseas markets. 

. 

In order to assess the capability of the local companies for support by the government, a four stage 

process was developed: 

 The first stage was development of short listing criteria and framework; 

 Validating the selection criteria and assigning weights through workshop; 

 Short-listing 20 companies using the framework and refinement; and 

 Interviews with select group of shortlisted companies to gauge their capability. 
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This process provided a robust mechanism for short-listing the companies, in turn helping to identify niche ICT segments in which Malaysia has 

clear advantages. These segments can be further developed to become flag-bearers for the Malaysian ICT industry. 

9.1.1  A Framework for Assessing the Capability  

The framework for short listing was based upon 4 key parameters; IP Strength, Financial Strength, Business Sustainability and Strategic Fit 

with NKEAs/NKRAs. 

Figure 9.1-1 Champion Selection Framework 

Source: Frost & Sullivan Analysis 
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9.1.2  Company Selection Criteria 

The parameters within the framework were further developed to identify key company selection criteria. These criteria were analyzed through both 

primary and secondary analysis to arrive at the list of 20 companies to be nurtured by Government of Malaysia. The diagram below illustrates 

specific details of the company selection criteria. 

Figure 9.1-2 Company Selection Criteria 

 

Source: Frost & Sullivan Analysis 
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Selection Parameters and Weights 

A brief description of select parameters is provided in the attached table, the maximum weights are 

provided to innovation and IP strength followed by financial strength, business sustainability and strategic 

fit.  

Table 9.1-1 Parameter weights and explanation 

Parameter Weight Description 

IP Strength 40% 

 
In keeping with the selection framework's overall goal, the IP strength of 
a company is considered the most important aspect. This is therefore 
assigned 40% and it is measured by the number of IP's as well as the 
Product & Service portfolio, in consideration to the ICT industry which is 
fast-moving and therefore has less traditional IP filings. By assigning a 
higher weight to IP strength, the stage one selection framework also 
allows smaller companies with good product or service ideas to be 
selected, rather than just established companies (if financial strength was 
assigned the highest weight). 
 

Financial Strength 25% 

 
Historical financials are among the most important parameters to judge a 
company by. Therefore, a relatively higher weight is assigned to the 
company’s revenues, profitability (after tax) and recent revenue growth 
rates. Because this measure could generate a bias against newer 
companies, the weightage for financial strength has been kept at 25%. 
Thus, assigning more importance to IP strength, in keeping with the 
selection frameworks overall goal.  
 

Business Sustainability 20% 

 
Business Sustainability measures the company’s geographic market 
diversification, its years in the industry and the number of staff it has. 
This score is overall assigned a 20% weightage as it gives important 
insights into the company size, resilience, potential and diversification. It 
is, however, not as important as financial performance. It also receives a 
lower weightage than IP strength as it may be biased towards larger 
more established companies. 
 

Strategic Fit 15% 

 
Strategic fit has been assigned a more moderate weight. Although it 
measures a company’s uniqueness, or ability to gain awards - as well as 
its existing fit with NKEA customer industry verticals, it is a "bucket" that 
measures characteristics that can be nurtured in a company in a short 
time. The pre-existing condition for these, therefore, is not as vital. It can, 
nonetheless, influence a company’s selection chances. 
 

Source: Frost & Sullivan Analysis 

The application of weightage, as well as conducting the short-listing through the criteria based framework, 

provided us with a list of 20 companies operating across various segments of the ICT industry.  
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9.1.3  20 Local Champions and their Business Areas 

A list of 20 companies (in no particular order) that were arrived at through the application of the 

framework is presented in the table below. These companies are primarily aggregated around the 

business areas of Security, Wireless Intelligence and Ubiquitous Connectivity followed by Cloud 

Computing. 

Table 9.1-2 Shortlisted Local Champions 

Company Area 

Basis Bay (Info Solutions) Sdn Bhd Cloud Computing 

Heitech Padu Bhd Cloud Computing 

Ascendsys Sdn Bhd Security  

Extol MSC Bhd Security  

Insas Technology Bhd Security  

IRIS Corporation Security  

Multimedia Glory Sdn Bhd Security 

PUC Founder (MSC ) Bhd Security  

Sapura Security  

Scan Associates Bhd Security  

Smartag Solutions Berhad Security  

Sunway Systems Security  

FSBM holdings Bhd Ubiquitous Connectivity 

Green Packet Bhd Ubiquitous Connectivity 

Redtone Bhd Ubiquitous Connectivity 

CBSA Bhd Wireless Intelligence 

MDT Innovations Sdn Bhd Wireless Intelligence 

N2N connect Bhd Wireless Intelligence 

Nextnation Communication Bhd Wireless Intelligence 

Palette Multimedia Bhd Wireless Intelligence 
 

These companies scored very highly on innovativeness, financial strength, business sustainability and 

strategic fit. They can be nurtured further, into order to become flag-bearers of the Malaysian ICT 

Industry. These companies are also very well aligned with the FAs identified for Malaysia: Securities and 

Platforms, Wireless Intelligence, Ubiquitous Connectivity and Cloud Computing. This alignment will further 

ensure that these champion firms are in a position to take advantage of the research focus to be 

recommended within various RIs/ IHLs through this report. This in turn would enable Malaysia to develop 

a truly innovative ICT ecosystem wherein the Industry and Research Institutions are completely aligned 

through the value chain so both can collaborate to develop world beating products. 

 

9.2 Review and Analysis for Go-to-Market Strategy 
 

The Malaysian ICT industry needs to look beyond its domestic market in order to grow to a place of 

recognition in the world market. While this would require consistent efforts from the local ecosystem to 

produce and market world beating products and solutions, it would also involve development of a 

consistent Go-Global Strategy so that faster and sustainable results are achieved for the ICT Industry as 

a whole. The Go-Global Strategy for Malaysian ICT Industry would involve the development of branding, 

promotion and a market acquisition strategy. This strategy would, on broad terms, benefit the entire ICT 

industry. In addition to this, a detailed strategy at company level would require understanding the 

strengths of the company and the vision each company has set for itself. 
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Key Components of a Go-Global Strategy are: 

 

 Branding Plan; 

 Promotion Strategy; and 

 Market Acquisition Strategy. 

Many countries from around the world have successfully promoted their ICT industries abroad. Various 

factors were responsible for this push abroad, key among them were; desire to tap foreign technology, 

align products and services with international standards, increase the export contribution of the ICT 

industry and to showcase local ICT industries prowess. Go-Global was an effective scheme adopted by 

countries such as Japan, Korea and very recently China. For Malaysian ICT industry, it would be 

imperative to look at some of the best practices adopted by its Asian peers. 

China’s Globalization Strategy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

While best-practices adoption is one of the ways in achieving success in overseas markets, it would be 

imperative for Malaysian companies to be aware of their inherent strengths - as well as the areas in which 

they need to improve. This will help avoid any potential pit-falls when doing business in other countries. 

 

 

China: Go-Out Policy (Globalization Strategy of Peoples Republic of China) 

Beijing began encouraging Chinese firms to expand overseas in 1999, via the "go out" policy that has 

aimed to transform the country's economy, enhance the status of its manufacturing sector, explore 

oversea markets and build Chinese businesses' strengths through cooperation with foreign 

companies. 

Key initiatives: 

• Identification of 30-40 local champions who could be groomed to go abroad. 

• Tax and other financial incentives to help the champions become competitive abroad. 

• Help companies to market their products and services abroad by active promotion. 

• Actively purchase established brands instead of building brands up from scratch. 

• Increase Chinese Direct Foreign Investment (FDI) abroad. 

• Pursue product diversification to address key growth areas in the value chain. 

• Improve the level and quality of products being produced in the country. 

• Promote brand recognition of Chinese brands abroad. 

 

Key Lessons from China’s Experience: 

• Government commitment is essential for small companies to succeed abroad. 

• Building brands takes a long time in today’s hyper competitive world – Instead buy brands – e.g.    

Lenovo bought IBM computer business to become one of the top 3 brands in the world. 

• Awareness of the rules and regulations of other countries is an essential part of doing business. 

• Develop a value proposition which addresses the clear needs of specific overseas markets.  

• Imbibe the organization structure, HR practices and business relationships, relating to each 

overseas, for success 
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Key Strengths and areas of Improvement for Malaysian ICT companies 

The Malaysian ICT industry has varied strengths and these must be capitalized in order to do well in 

foreign markets. An assessment of Malaysian ICT industry strengths and weaknesses is provided in the 

table below: 

Table 9.2-1 Malaysian Strengths and Weaknesses 

Strengths 
 
Weaknesses 

 

 Strong Government Support; 

 Multilingual ICT workforce; 

 Stable economic and political environment; 

 Strength in Services and Solutions segment; 

 Security, Sensors and Networking; and 

 Growing prominence in Datacenters/Cloud. 
 

 

 Weak RD&C culture in Industry; 

 Mismatch between funding and distribution; 

 Fragmented Industry; 

 Not known much overseas; 

 No focused strategy to grow in key segments; 
and 

 Shortage of trained manpower/resources. 
 

Source: Frost & Sullivan Analysis 

 

As the analysis above shows the Malaysian ICT industry is actively supported by the Government of 

Malaysia and has many companies with established strengths in the areas of security, Wireless Sensors 

and networking products and devices. The weakness of the ICT ecosystem is in terms of relevant market 

oriented RD&C being carried out in the country and the shortage of ICT manpower in the country. The 

overall globalization strategy to be developed for Malaysia would have to take these into account. 

 

Go-Global Strategy for Malaysia would hinge on many factors; the key among them would be as follows: 

 

Factors Intrinsic to Malaysia: 

 Identification of ICT segments within Malaysian ICT industry in which it has strengths; 

 Identification of Local companies which should be nurtured and supported for growth; 

 Establishing linkages between Malaysian ICT industry and RD&C institutions; 

 Government developing a scheme of Financial Incentives to support the companies; 

 Government funding and supporting branding & promotions of ICT Industry; and 

 Identifying sources for human resources which can augment Malaysian skills base. 

 

Factors Extrinsic to Malaysia: 

 Identification of countries where globalization would be undertaken; 

 Undertaking a comprehensive market intelligence exercise to understand the target market; 

 Identification of business channels, business laws, policies and regulation for foreign country; and 

 Understanding of technology trends and technology maturity present in the foreign market. 

 

A tiered approach for going global would have to be established since many factors have to be kept in 

mind while developing a strategy. The overall framework for strategy development is provided in the 

paragraphs below. This framework takes into account Malaysian strengths and weaknesses and also 

helps in developing a plan for addressing both the developed and emerging nations across the globe. 
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Framework: 

 

 

 

Figure 9.2-1 Framework to Evaluate & Develop Strategy 

 

 
 

Gap in Branding and Promotion 

 

Malaysia’s ICT Industry is not well known around the world. This is primarily due to lack of information 

about Industry’s strengths and accomplishments. 

Figure 9.2-2 Current Gap in Branding and Promotion 
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Best Practices in Branding and Promotion 

 

Many countries from around the world have developed strategies that help and promote the local ICT 

industry. They also have dedicated units/organizations which take up these activities. 

Figure 9.2-3 Organizations Promoting and Branding ICT Industry in Other Countries 

 
 

 

Key Best Practices 

 

 Draw up a national policy in specific ICT areas so that the country develops specific skills that are 

attractive to countries around the world; 

 Partner with MNCs and invite more MNCs to operate in the country so that it is easier to access 

global markets along with them; 

 Become a manufacturing hub for ICT technologies so that local ICT companies can grow in size and 

become financially strong; 

 Extend acquisition funds and subsidies to acquire companies abroad; and 

 Provide promotion and branding support. 

 

9.2.1. Branding, Promotion, Go-Global and Market Acquisition Strategy 

The branding exercise for the ICT industry would require a dedicated agency. Currently this function is 

being carried out by MATRADE. However, MATRADE has a number of industry sectors to look after and 

other than an ICT resource at the headquarters, which looks after a number of countries, there is not 

much support to push this initiative abroad. 

Branding Strategy: Key Recommendations 

 Recommendation 1: Enhance the ICT division within MATRADE and provide more resources and 
funding to promote ICT in a dedicated manner; 
 

 Recommendation 2: Showcase ICT Industry prowess and success stories from around the world 
and publish in key technology magazine. Also host a dedicated page on MATRADE website detailing 
the success stories; 
 

 Recommendation 3: Highlight key solutions developed for industries like Halal, Financial services, 
Retail, Oil & gas and manufacturing to clients abroad; and 
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 Recommendation 4: Highlight success stories in RD&C to showcase the technology advancements 
in key ICT segments. 

 

Promotion Strategy: Key Recommendations 

 Recommendation 1: Enhance the amount of MDF (Market Development Funds – Disbursed by 
MATRADE). Most of the small businesses face problems with financials, it would be imperative for 
government to enhance the amount of MDF from 50% to around 70%; 

 

 Recommendation 2: Fund overseas trade fair participation and research paper presentations by ICT 
researchers; 
 

 Recommendation 3: Organize B2B match-making initiatives in Malaysia and abroad in the countries 
around the world; 
 

 Recommendation 4: Develop marketing and promotional material which highlights the achievements 
of the ICT industry. This material should be actively used by MATRADE offices in the countries 
abroad; and 

 

 Recommendation 5: Industry associations like PIKOM and TeAM should be used actively to 
promote ICT Industry abroad. Funding support should be provided to these organizations to actively 
carry out this role. 

 

Go-Global and Market Acquisition Strategy 

 The go-global strategy takes into account the strengths of Malaysian ICT industry and the 

countries/markets which could be attractive for Malaysian ICT industry. 

Country prioritization: 

Figure 9.2-4 Country Prioritization 
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Source: Frost & Sullivan Analysis 

The above exhibit shows the ICT market size in select countries in the year 2011 and their estimated 

growth rates till 2020. Eastern Europe and Latin American countries show healthy growth rates along with 

Vietnam and some countries in Africa providing a growth opportunity for emerging multinationals. 

Recommendation 1: Malaysia should have a tiered approach for going global. In the immediate future, it 

should address emerging Asian nations like Vietnam, Myanmar and Cambodia. Countries in Africa and 

East Europe should also be addressed as part of the first wave of Globalization. Addressing markets in 

second and thirds quadrant should be part of medium to long-term strategy. This strategy would allow 

Malaysia to build up capabilities and not suffer from the same mistakes that Chinese firms made when 

going abroad. 

Other Recommendations 

Some of the other recommendations which could be implemented as part of the Go-Global strategy would 

be: 

Figure 9.2-5 Go-Global Strategy and Market Acquisition Strategy 
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The Go-Global strategy should be centered on few key niche areas like Security, Wireless sensor 

networks and Cloud computing. These are also the areas which should be ventured by the global 

champions for success in the global arena. This in turn would enable the ICT industry to take full 

advantage of the innovation ecosystem in place in the country. 

9.2.2. Success Metrics for Global Champions 

To manage the expectations that a country has of its leading ICT companies, it is essential that a right set 

of metrics be adopted to check their progress in becoming Global Champions. These metrics will provide 

a barometer of ascertaining whether these companies have been successful in becoming a global brand 

or not. Creating and sustaining a global organization requires lots of effort both financially and 

operationally, hence, key performance metrics should be aligned with both these key parameters 

necessarily. In order to set the metrics which help in ascertaining the performance of the global brands, 

we would need to look at best practices from countries which also developed their ICT industry from an 

emerging market entity to a global industry leader. The benchmarks are average best practices among 

the chosen countries (China, Korea, Taiwan and India). The key metrics to be evaluated: 

Financial, Operational and Human Resource Metrics 

 Gross Revenues (International); 

 Proportion of Sales outside home country; 

 Proportion of Assets outside home country; 

 Market Share in key countries of the world; 

 Presence in key regions of the world; 

 Number of large customers (Revenues greater than 500 Million USD) in Key Industrial verticals; 

 Proportion of Employees outside home country; 

 Proportion of RD&C employees abroad; 

 Number of new patents developed in RD&C facilities abroad; 

 Rank among companies filing US patents; and 

 Number of RD&C centres overseas. 

Table 9.2-2 Best Practices among Key Countries 

Country % age of Sales abroad % age of Assets abroad % age of employees abroad 

China 55% 35% 10% 

India 21% 15% 10% 

South Korea 45% 25% 15% 

Taiwan 48% 24% 32% 

Country Key Company performances 

China Huawei – Global Sales US Dollar 100 Million in First year of Globalized operations. US 500 Million 
in 4th year. In 10 years had international sales in excess of US 15 million from Global sales. 65% 
of sales in 2010-11 came from overseas market. 

India Infosys – Had revenues of around US 7 million in 2012. Excess of 80% revenues from global 
markets. Corporate clientele include around 200 of Fortune 500 companies. 

S.Korea Samsung – Has around 6 major RD&C centers in developed nations. Is consistently ranked 
among top 4 companies filing US patents every year.85% of the sales come from overseas 
markets. Market leadership in key ICT segments like memory chips, mobile phones, Display 
devices with market shares ranging from 40% (DRAM), NAND Flash (40%), OLED (97%) and etc. 

Taiwan Acer Inc. – Significant market share in key ICT segments, 4th largest PC maker in the world. 
Generates 65% of around US 16 million revenues from abroad. Present in 40+ countries.  



 

380 
 

Table 9.2-3 Metrics for Global Champions from Malaysia 

Sno Metric Best Practice Malaysian Global 
Champions 

1 Gross Revenues (International) > 1 million US Dollar USD 500-750 million  

2 %age of revenue from overseas 30-50% 40% 

3 %age of assets abroad 11-24% 20% 

4 Market share in key countries ~20% ~15-20% 

5 Presence in Key regions of the world 10-15 countries 10 Countries 

6 Number of Large Customers 10-15 10-12 

7 Proportion of Employees outside 11-32% 20-25% 

8 %age of Overseas RD&C employees 10-15% 10% 

9 Number of new patents developed abroad 10-15 per year 10 per year 

10 Rank among countries filing US patents 4
th
 <8 

11 Number of RD&C centers abroad 6 ~2-3 

Source: Frost & Sullivan Analysis, Various Industry reports 

The above metrics would provide guidance for local champions to achieve global status in the medium to 

long term. However, in order to achieve these targets, Government of Malaysia along with local 

champions would have to work on the recommended branding and promotion strategy in order to 

promote these companies in the immediate to long term. The tiered approach to Go-Global strategy 

should also be adopted to achieve success in the global markets. 

 

9.3 Key MNC Local Economy Development Programs 
 

Many multinational companies (MNCs) have setup base in Malaysia. These MNCs can also be involved 

in supporting the Malaysian economy both socially and economically. This has been achieved by setting 

up and running various local economy development programs. While many of the programs have a social 

orientation, these programs are also logical extensions of the business being carried out by these 

companies. An analysis has been carried out of some of the programs being run and an opportunity 

analysis was conducted to understand the avenues which might be available for local companies to 

participate in these programs. 

9.3.1. MNC Local Economy Development Programs 

Some of the key local economy development programs being run by multinational corporations are 

analyzed to understand the area of activity and the contribution they are making to the local economy: 

Google: In a bid to boost e-Commerce in the country, Google Malaysia will invest up to RM10mil 

over a year to help 50,000 local small and medium-scale enterprises (SME’s) set up their websites. 

Being a part of the entry-point projects under the Economic Transformation Program, Google 

Malaysia, in partnership with the Malaysian Communications and Multimedia Commission (MCMC), 

has launched the Get Malaysian Business Online (GMBO) campaign, a new initiative to bring more 

Malaysian businesses online. Currently, there are about 700,000 SME’s operating throughout the 

country. Of these, only 100,000 companies have their own websites. In addition to this, Google has 

also tied-up with TM to provide online marketing tool for the small and medium enterprises. The key 

partners of Google in both these initiatives are; TM, iTrain and MyDomain Registry. 

Akamai: Akamai has tied up with TM Global to deploy Net Storage in Malaysia. The NetStorage 

platform is a massive global network of servers that work together to intelligently place content closer 

to Web users. NetStorage is a secure, outsourced service that eases the costs and hassle 

javascript:void(0)
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associated with content storage. It enables content to be uploaded to a designated directory in the 

Akamai network, replicated, and copies stored at multiple locations in worldwide storage centres. 

This project is led by Telekom Malaysia Berhad and Akamai Technologies. This collaboration aims to 

improve delivery of content and internet performance using advanced computing techniques, hence , 

enhancing user experience.  

Agilent: Agilent Technologies will lead in the development of an ecosystem of local design partners 

to boost Malaysia's offerings of design services, Original Design Manufacturer (ODM) and solution 

partners to global players. The support provided will enable these design partners to grow from 

product design and development to IP creation, manufacturing, market access as well as customer 

and application specification, subsequently to produce their own products. CEEDTec and Myreka, 

are two Malaysian companies poised to be groomed to become ODM partners with Agilent 

Technologies. 

IBM: IBM Global Delivery Center (Malaysia) Sdn. Bhd (IBM) will invest RM1 million over the next five 

years to build a new Global Delivery Center in Cyberjaya, Malaysia. The new centre in Cyberjaya will 

help IBM deliver information technology services capabilities to its high-value enterprise clients from 

various industry sectors around the world. The centre will help to position Malaysia as a hub of 

skilled IT experts in this region. The centre is part of an extensive network of IBM service delivery 

centers in more than 20 countries, with multiple sites in many of those countries, which provide IT 

services and business process outsourcing capabilities to IBM clients around the world.  

Microsoft: Microsoft’s key contributions to Malaysia have traditionally revolved around three pillars; 

enabling jobs and opportunities for Malaysia, Transforming local education and fostering local 

innovation. Microsoft has being actively promoting its Partners in Learning (PIL) programme and also 

has higher education initiatives in 17 institutes of higher learning. In addition to this Microsoft also 

has a Dreamspark programme for building Malaysian human capital. It has also established Microsoft 

Innovation centers in the country.  

Toshiba: Toshiba Corporation of Japan, a Fortune 500 company, has selected Malaysia as its global 

supply chain hub; regional full turnkey and RD&C centre for its transmission and distribution 

equipment for the Southeast Asia market. Toshiba will also be establishing its regional operational 

headquarters in Malaysia. This is in line with Toshiba's plan to regain its market position by 

establishing global manufacturing hubs at strategic locations worldwide. This will inadvertently 

positively contribute towards the ecosystem of the Electrical and Electronics NKEA.  

Our analysis shows that MNCs are establishing viable business opportunities and also supporting the 

development of local economy by providing tools and processes which help SME’s (Small and 

Medium Enterprises) in the country. They are also establishing training centers to develop 

technology training and also using Malaysia as a hub for reaching out to wider ASEAN/APAC 

customers. 

9.3.2. Business Model and Value Chain 

The overall business model and value chain of the various activities run by MNCs is largely dependent 

upon the business in which they operate. Since there are MNCs in services, software and hardware, their 

local economy development programs are also closely aligned with these areas. The broad business 

models along with the value chain for these areas are described below to understand the areas in which 

local ICT players can participate. 

javascript:void(0)
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Business Models and Value Chain Description 

Software: MNC companies like Google and Microsoft which are very active in the local economy 

development programs embed these development programs within their normal businesses hence, the 

overall business model of engagement does not differ much. Google uses its advertising platform to 

provide tools and services to SME’s. Initially this service is free and on ramp-up a charge on using the 

platform would be levied. Microsoft on the other hand actively trains human resources on its software and 

solutions, this potentially creates a large manpower base that can use and propagate Microsoft products 

and services. The training is provided by Microsoft in-house experts using the facilities created for 

providing similar services (certification on various Microsoft products) to its clients in Malaysia. 

Hardware: There are number of MNC hardware companies which are involved in the local economy 

development programs. Prominent among these are HP and CISCO, these companies are involved in 

training people on their platforms and hardware. This provides a ready supply of IT trained people who 

can be absorbed within the ICT Industry. The broad business model followed by these companies is to 

increase the supply of people who can work with their platforms and hardware and that in turn would drive 

adoption of their hardware by companies operating in various Industry verticals. 

These business models, however, are limited to usage of end-products and provision of training services. 

To achieve the full benefit of the presence that MNCs have in Malaysia, it would be important for local ICT 

companies to participate in delivery of these local economy development programs. This would enable 

them to engage with MNCs in a more proactive manner and also benefit from their association in case the 

local ICT companies are interested in using these linkages to go-global. In the following section, a review 

would be provided on the business areas in which local ICT companies can partner with MNC companies 

and the ways in which this engagement could be brought to fruition. 

Broad Business Opportunity areas for Local Players 

The broad business opportunities that can be tapped by local players are based on the business 

segments in which they operate. Many of the MNC companies have tied up with local ICT companies for 

various local economy development programs. Some of the prominent tie-ups are: 

 

 Google with TM and iTrain to implement the Get Malaysia Online programme and provision of 

marketing tools for SME’s; 

 Agilent technology is working with Myreka and CEEDTAC in developing original design and 

manufacturing capabilities; and 

 Akamai working with TM Global in implementing its Netstorage product and solution in Malaysia. 

Based on the analysis of business opportunities currently being addressed by local ICT players, the 

key opportunities for local ICT companies are in the areas of integration, solution design, delivery 

and execution. 

 

 

 

 

 

 



 

383 
 

 

Figure 9.3-1 Value Chain for ICT Opportunities 

Source: Frost & Sullivan Analysis 

Collaboration Models with MNC Companies 

Based on the primary interviews conducted with various multinational corporations, there are many ways 

in which local ICT companies can collaborate with MNC players. The key formats of collaboration with 

multinational companies can be: 

 

 Becoming a certified preferred partner: In this model, the local ICT companies use the software 

platforms provided by MNC companies to develop their own applications undertaking integration. 

Many of the local ICT companies like I-Xeon Sdn Bhd extensively use Microsoft platforms to serve 

their clients; 

 Partnership in developing software solution services: Agilent Technologies is working with local 

partners like CEEDTec and Myreka to develop ODM (Original Design Manufacturer) services and 

solutions which would be used to address local Malaysian market as well as world market; 

 Developing Niche products which can be integrated into overall product: Malaysian companies 

can get into product development pact with multinational companies in order to become integral part 

of the solution the multinational company sells around the world and in Malaysia. Ascendsys is a local 

securities services provider which integrates its solution with Symantec and RSA (security division of 

EDC); and 

 Delivering and implementing the MNC solution along with integration services: Companies like 

Heitech Padu, Mesiniaga have partnerships with various multinational companies like HP, CISCO 

and Oracle and etc. to implement their solutions and products.  

 

In addition to these, local ICT companies can also provide project management services and develop 

local language content for training facilitation. Local companies have proved to be efficient partners in 

providing system integration and implementation support assistance to multinational corporations. This 

role can be further enhanced by the local companies to become a trusted provider of IT, and IT related 

services to its multinational clientele. 
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9.3.3. Collaboration Models with MNCs 

Based on the analysis, the key collaboration models which emerge for local ICT companies to engage are 

with Multinationals are: 

Figure 9.3-2 Collaboration Opportunities for Local ICT Companies 

 

Source: Frost & Sullivan Analysis 

The most prominent collaboration models through which local ICT companies are becoming preferred 

partners are in software implementation, providing value added services in implementation of product and 

solutions and becoming a niche product component or solution provider in the overall solution. Malaysia 

has well developed capabilities in the area of Security and Wireless Sensors, a tie-up with a global giant 

in this field would enable Malaysia to collaborate with MNCs and also leverage their brands to go-global 

and address emerging and developed markets around the world. 
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10.1 Overall Strategic Intent  

The overall direction of the national strategic ICT roadmap for Malaysia was developed based on Prime 

Minister’s vision, to build an ICT ecosystem that promotes the pervasive use of ICT in all aspects of our 

economy, in order to create communities connected globally and interacting in real time. Accordingly, to 

give concrete direction to prime minister’s vision, four vision themes were identified as key objectives to 

be accomplished through this roadmap.  

Figure 10.1-1 Vision for National ICT Roadmap 

 

Based on the vision objective a set of 13 strategic initiatives have been identified to help translate this 

vision into reality:  

1. FAs development  initiatives;  

2. Prioritization of RD&C to FA; 

3. Aligning Human resources roadmap with FA; 

4. Attracting MNCs for RD&C centers in Malaysia associated with FA; 

5. Enabling ICT technology for ETP/GTP/DM; 

6. Reinforcing research – Industry communication: Enhanced web portal KRSTE.my; 

7. Bridging gaps in IHLs/ RIs to further commercialization agenda;  

8. Strengthening IP Management & Commercialization;  

9. Enabling the SME’s and startups for innovation;  

10. Central technology rating & valuation body;  

11. Transitioning existing funding model towards efficiency;  

12. Local ICT Champions – Promotion, Branding & Go-Global strategy; and  

13. Preference to local technology for procurement by Government & GLCs.  

The identified strategic initiatives have been integrated to create an implementable National Strategic ICT 

Roadmap for Malaysia. Some of the above mentioned initiatives have multiple ideas focused on the same 

or related issues. The sections in this chapter detail each strategic initiative and the key issue that each of 

these initiatives addresses. Relevant best practice from other markets that supports the proposed idea is 

also highlighted.  

How can we translate this vision into reality?

Objective 

1

Objective 

2

Objective 

3

Objective

4 Creating 5 lobally Competitive Malaysian ICT champions

Economic Contribution from ICT to be 20% of National GNI

Positioning Malaysia in the Top 10 in World Economic Forum 

(WEF)’s Innovative Index

Positioning ICT as the Key Enabler for ETP, GTP, 1Malaysia and 

Digital Malaysia 
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Finally, for each initiative, the description is concluded by the design of its implementation including the 

identification of the lead agency to implement the same. The identification of the lead agency for each FA 

and Strategic Initiative is driven by two guiding principles: 

a. The lead agency should have the necessary competence to lead that FA initiative. In case of 

leading a FA the required competence includes the ability to ensure the development of the 

industry and market by creating right policy framework and other means. Experience of the 

agency in developing that area is also considered along with its ability to influence other 

concerned agencies related to that FA; and 

 

b. The lead agency should have the mandate for guiding that area. In the current context, where 

the multiplicity of agencies in the ICT domain is a matter of concern, assigning an initiative to a 

lead agency, which does not have the mandate for that area, may create further complications. 

Accordingly, ensuring that the lead agency does have a mandate related to the strategic 

initiative is necessary.  
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10.2 Strategic Initiatives & Their Implementation Plan 

Strategic Initiative 1: Focus Area Development Initiatives  

Recommendation 1.1: Strategic roadmap to develop industry and market in identified FAs 

Issue 

As discussed in the analysis of the previous roadmap, the 3 identified FAs were to create a national 

ecosystem around these technologies, with each of the three being the trail-blazers for the Malaysian 

economy becoming a knowledge economy. While the above was fair in its intent, it lacked detailed backing in 

terms of quantifiable market estimates, as well as global and local industry capability. The same is envisaged 

to be addressed by a detailed background for each FA market, along with an assessment of local industry 

along the FA value chain. The market scenario, projections and local industry context is the basis on which a 

broad market and industry development direction is outlined for each FA. Specific direction to local RD&C in 

each FA is covered in a separate initiative (Strategic Initiative 2). Each FA direction described in the following 

section will create market drivers for local industry as well as local research and development. 

Focus Area: Cloud Computing 

Industry Overview 

For the year 2011, the Cloud Computing market earned revenues of RM 120 million globally. It is expected to 

continue growing at more than 20% CAGR over the next 10 years. 

Figure 10.2-1 Global Market for Cloud Computing 

 

Source: Frost & Sullivan 

The demand for cloud services has been growing significantly due to the challenging global economic crises, 

because of which most companies have had little or no budgets for IT capital expenditure. The operating 

expense model of cloud computing has been just the right business model as organizations were looking at 

cost effective ways of scaling their IT infrastructure. This, coupled with the competitive pricing of solutions is 

proving to be a very attractive value proposition for organizations. The aggressive pricing of cloud-based 

products by Amazon.com has set new benchmarks that other vendors are striving to match.  

120

723

2011 2020

Global Revenues
(RM Bn)

CAGR 22% 
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While cloud computing offerings are primarily being launched in the industrialized world, the main engine of 

growth in the medium-term will be the emerging markets. Cloud computing has gained traction amongst small 

and medium sized companies due it is attractive value for such companies. 

The Cloud Computing market can be segmented into SaaS, IaaS and PaaS (Refer Fig. 10.2-2). The 

segments are in three different stages of maturity and witnessing different levels of adoption and growth rates. 

Figure 10.2-2 Segmentation of Cloud Computing market, 2011 

 

Source: Frost & Sullivan 

Industry Outlook 

The future of enterprise computing will consist of many types of shared environments; “moving to the cloud” 

will never be an all-or-nothing decision. Free from the need to build and manage every application on 

premise, enterprises will be able to make reasoned choices as to what applications and what data should 

reside where. With the continued development of new platforms, like 3Tera’s AppLogic, that dissociate 

applications from hardware, enterprises can move their applications and data freely among cloud providers, 

between public and private clouds, and between local servers and virtual data centers. This will reduce the 

entry barrier for firms that are concerned with data security and the flexibility offered by cloud computing. 

For enterprises, the computing environment of the future may look something like this: 

 Premises-based local servers housing often-used and highly interactive applications;  

 Secure private cloud environment storing sensitive data; 

 One or more public cloud providers delivering less critical, common software applications; and 

 As needed, Public Cloud support for short-term applications (e.g., product testing, project work 

groups). 

By incorporating virtualization technologies at each data center and by implementing strong management 

tools to track applications, data, and performance across all centers; enterprises will finally achieve the 

combination of security, control, and high performance that they need to support their business.  

Over the last few years SaaS has driven the growth of cloud computing. This trend will continue in the near 

future. Part of this growth results from the rise in the number of Independent Software Providers (ISVs) in the 

market, developing SaaS solutions. These ISVs in turn drive the growth of the PaaS market, as they will 

increasingly leverage the existing development platforms in the cloud. As most platforms use their own 

78.6% 

20.2% 
1.2% 

SaaS IaaS PaaS 
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programming language, there will be an effort to standardize platform programming languages across the 

industry. 

The IaaS and PaaS market are expected to witness explosive growth rates as well. While, the IaaS market 

will grow at 46% annually, the PaaS market will grow at 48.3%. 

The IaaS market is still shifting from the outsourcing model to IaaS through Infrastructure Utility. As the 

market evolves, it will grow together with the emergence of a cloud value chain. SaaS providers will use the 

services of PaaS providers and both will collaborate with IaaS providers - instead of investing in their own 

infrastructure capacity. This collaboration among the players will create a ‘Cloud Value Chain’ that will bring 

Cloud Computing to the next level and foster a solid basis for maturity. 

Looking back at the speed of the evolution of cloud computing (despite the fact that SaaS, PaaS and IaaS 

markets are dominated by several large players such as Salesforce.com, NetSuite, SAP, Google, Amazon 

Web Services, IBM and Sun Microsystems), new entrants will continue to appear while the market remains 

volatile. As the evolution continues, there will be a consolidation among the different players as cloud 

providers look to benefit from economies of scale and offer broader solutions. 

Figure 10.2-3 Malaysia Market for Cloud Computing 

 

Source: Frost & Sullivan 

The cloud computing market is still at its infancy in Malaysia. Only recently has it entered the mainstream and 

attracted the attention of key management personnel in large organizations. Moreover, the market is currently 

taking a wait and watch approach, as the landscape opens up and they gain a more comprehensive 

understanding of this new technology.  

Although organizations are evaluating cloud computing and their readiness to adopt it, most organizations are 

currently holding back as well, due to their concerns around security of data once it is outside their 

organization, as well as the relatively low reliability of the internet in the country. However, some 

organizations have adopted certain applications of the cloud, especially under the SaaS segment. This is 

helping them gain a better understanding of the cloud model. 

With a large SME base in the country, the Malaysian market holds strong growth potential for cloud services. 

To achieve this potential, service providers will have to educate the potential user base and negate any 

issues or concerns. This has already begun with key players, such as IBM and NetSuite, coming to Malaysia 

to hold events that allow local enterprises learn more about the cloud and get their questions answered in 

person. 

CAGR 39% 
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Industry Life Cycle 

As discussed earlier, cloud computing is still at its infancy in Malaysia, gaining significant traction only in 

2010. This underscores that all the three segments (SaaS, IaaS and PaaS), are in an introductory phase in 

the country.  

Figure 10.2-4 Maturity of the Cloud Computing Market in Malaysia 

 

 

Source: Frost & Sullivan 

The cloud computing market in Malaysia is currently only about 2.5% of the Asia Pacific market for 2011. This 

is primarily due to the fact that the market has started witnessing increasing traction in 2011 - when it grew by 

38.8% compared to 2010. 

The market is expected to grow at a CAGR of 39% for the 2011 to 2020 period.  A large part of this demand 

in the market is being driven by the government’s push towards cloud adoption. Under the 10th Malaysia Plan 

(10MP), ICT has been made an important cornerstone for socio-economic growth. The move sees much 

needed focus being placed on critical areas like creative content, new technology innovations, high-speed 

broadband, and cloud computing services. These moves gave cloud computing the focus and attention 

required to spur the demand within the country as a whole. In fact, it is now gaining momentum, since Steve 

Ballmer’s visit to Malaysia to launch Microsoft Online Services.  

Also, MDeC has ranked cloud computing as number one in its list of top ten strategic technologies for 2010 

(signifying how critical it is in fulfilling the government’s ICT agenda and achieving the Prime Minister’s goal, 

of transforming Malaysia into a knowledge-based high-income economy).  

The Malaysian Institute of Microelectronic Systems (MIMOS) has joined Open Cirrus - a global, multiple data 

center and open-source test bed, for the advancement of cloud computing research. Open Cirrus was 

initiated last summer by HP, Intel Corp. and Yahoo! Inc. The goal is to promote open collaboration among 

industry, academia and governments, by removing the financial and logistical barriers to research in data-

intensive, Internet-scale computing. MIMOS plans to develop a national cloud computing platform to deploy 

services throughout Malaysia (focusing on enabling services through software, security frameworks and 

mobile interactivity) as well as testing new cloud tools and methodologies. 

In terms of sub-segments, SaaS accounted for 84.3% of cloud market for 2011, with IaaS and PaaS 

accounting for the remaining 15.7%. 

 



 

392 
 

Figure 10.2-5 Demand Drivers in the Malaysian Cloud Computing Market 

 

Source: Frost & Sullivan 

Recovery from Downturn 

As the major companies are recovering from the economic downturn, growth is witnessing renewed 

momentum. In order to drive this growth in an efficient and lean manner, organizations are looking at cloud 

computing to serve their increasing demands, while keeping the costs low. 

 

Favorable Government Initiatives 

The Malaysian Government has embraced cloud computing in various forms, as discussed earlier. This is 

driving demand for cloud services and paving the way for adoption in other organizations as well. 

 

Lack of Talented IT Manpower 

As the demands from IT systems have grown, there has been an increased need for IT manpower. The lack 

of highly skilled IT manpower will help drive cloud computing market, as it reduces the dependency on 

internal IT staff. 

 

Low Up-front Costs 

Adoption of cloud computing services eliminates the need for upfront costs. This allows companies to take 

new software, add computing capabilities and development environments, without capital expense. At the 

same time, it provides them predictable costs. 

 

Growing SME Sector 

Malaysia’s growing SME sector will definitely see cloud computing as the IT solution of choice, due to its 

scalable and low cost attributes. 

 

  

Growing SME

segment
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Potential Impact of Cloud Computing on Malaysia 

Cloud Computing has the potential to redefine the entire IT consumption model. The following table illustrates 

this potential, in terms of it acting as a tool and enabler to other economic areas and also as an industry in 

itself: 

Table 10.2-1 Cloud Computing Potential Impact 

 
Source: Frost & Sullivan 

Figure 10.2-6 Cloud Computing Value Chain 

 
Source: Frost & Sullivan 
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In order to have a thriving cloud computing industry in Malaysia, it is essential to create the enabling 

ecosystem and develop the right mix of businesses in the country. Malaysia already has a strong presence of 

global infrastructure vendors and has strong network connectivity infrastructure that is constantly being 

upgraded to meet the increasing demands. However, other key aspects need to be developed further and 

new ones need to be established. 

Current competencies that need to be developed further include, the system integrators, ISVs and channel 

partners. System integrators need to amend their current business model and capabilities to play the 

essential role of cloud implementation partner. ISVs would need to understand how to re-architect their 

current and future applications into a multi-tenanted cloud-based model. Finally, channel partners need to 

understand the impact of cloud-based models on their business and adapt to the new channel ecosystem that 

is emerging. 

There are other competencies that need to be developed as well, these include cloud enablement vendors – 

to offer the tools and capabilities to assist cloud service providers to create and maintain their clouds. Cloud 

marketplaces and cloud brokers too need to be established, to ensure ease of cloud services procurement 

across industries and horizontals. 

Cloud Computing Technology Direction for Malaysia 
 

Industry Development 
  

In order to drive a sustainable cloud computing industry, Frost & Sullivan recommends the adoption of a 

three-pronged approach to the cloud technology roadmap. 

Figure 10.2-7 Cloud Technology Strategic Approach 

 

 

Source: Frost & Sullivan 

These three different areas, through intricately linked to each other, are a key to ensure success. With this 

strategy in mind, it is also essential to identify the end goal of the technology roadmap, in order to have specific 

goals to work towards.  

Three-
pronged 

Approach

Reduce 
public 

sector ICT 
spending 

and 
improve 

efficiency

Promote 
entry of 

local and 
foreign 
players

Drive 
greater 

adoption by 
local 

businesses
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Demand Creation 

Apart from the above specified technology roadmap; there will be a need to support this through three initial 

funding requirements, which include: 

 

 Fund to create awareness: It will be essential to drive awareness among the SME’s. A 

comprehensive awareness drive should ideally reach at least 50% of the SME’s in the country. Also, 

the estimates for the funding required per SME are RM 100. Thus, overall fund of about RM 40 Million 

will be required for this; 

 

 Fund to encourage SME demand: In order to encourage SME adoption of cloud computing, an 

incentive of RM 1,500 is being proposed. This is in line with current incentives being offered to SME’s 

that are adopting software as a service. In order to target half of the SME’s in the country, a fund of 

RM 600 million would be required; and 

 

 Fund to encourage supply: Another fund that would be necessary for this roadmap will be to 

encourage/incentivize local, regional and global players to enter the Malaysia cloud market. However, 

the details of this fund would need to be finalized based on the cloud roadmap for the company. 

 

Impact and Enablers 

 

With the above measures as a guide, Frost & Sullivan has created the impact cloud technology roadmap can 

have on Malaysia by 2020 in terms of impact on total GNI and incremental jobs. These are estimated as 

below (figure 10.2-8) for three scenarios: 

Scenario 1: Purely focusing on local demand and market; 

Scenario 2: Pursuing local market along with 0.5% of global market share; and 

Scenario 3: Pursuing local market along with 1% of global market share. 

Figure 10.2-8 GNI & Job Impact of Cloud Computing FA by 2020* 

 

Source: Frost & Sullivan 

Note:* The estimated GNI Impact from each FA here is reported  on an absolute  basis. The potential for job impact though is looked at 

on an incremental basis. 
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Frost & Sullivan recommends the following strategic technology roadmap in order to achieve the above 

objectives: 

Figure 10.2-9 Cloud Computing FA Strategic Direction for Malaysia 

 

Source: Frost & Sullivan 

Lead Body & Execution Mechanism 
 

To assess and identify the lead agency to manage this initiative, an analysis of required competence to 

execute the identified direction is critical. Additionally, we also evaluated the assignment, in the context of the 

mandate of the identified agency, before finalizing the lead. From both standpoints, MOSTI appears to be a 

logical choice and is proposed as the lead agency for this initiative, to develop and grow the cloud computing 

space in Malaysia.  

Figure 10.2-10 Cloud Computing FA Implementation Lead* 

 
 
*Note: The identified lead body is proposed at this stage and will be confirmed by MOSTI at a later stage 

Immediate
Short Term

( 2013-2014)
Medium Term

(2015-2017)

Financial incentives 
Establish 
comprehensive cloud 
policy

Incentivize SMEs to 
adopt cloud 
services

Specific focus on ICT-
HR plan

Establish a relevant 
cloud computing 
body

Establish CoE for 
cloud services

Establish programs 
to increase 
awareness levels

Encourage local 
supply of cloud 
services

Formalize a cloud 
first government 
ICT policy

Cloud Computing

REQUIRED COMPETENCE ALIGNMENT WITH AGENCY 

MANDATE 

MOSTI

• Regulatory/Developmental 

Jurisdiction over Cloud 

Computing;

• Ability to provide/possess 

technical competence in the 

cloud computing space

• Ability to lead and guide 

other agencies to implement 

the roadmap;

• Already developing the area 

• MOSTI agenda to 

drive and manage STI for 

socioeconomic growth by 

intensifying creativity & 

innovation; 

strengthening market 

driven R&D;

 sourcing and diffusing new 

technology;

developing and attracting 

talent;

deepening STI awareness;

Aligns with the requirement 

of developing cloud 

computing

CLOUD COMPUTING FA LEAD AGENCY



 

397 
 

For the other possible participants in the realization of the above defined strategic direction for cloud 

computing, key tasks were identified and then an execution plan was detailed out using the RASCI 

(Responsible, Accountable, Supported, Consulted and Informed) framework. Some of the key steps have 

identified roles and responsibilities.  

Table 10.2-2 Cloud Computing Implementation plan 

  ACTIVITY & TIMELINE AGENCY & THEIR ROLES 

 Sl.
No. 

Key Tasks  Timeline 
Responsibility 

of 
Accountable 

to 
Supported 

by 
Consulted 

with 
Informed to 

1 
Establish a 
comprehensive 
cloud policy 

Immediate MOSTI MOSTI 

MAMPU 
SME Corp 
MDeC 
EPU (HCD 
section) 

MoF 
TIAN 
PIKOM 
MSPC 
MOHE 
MOHR 

  

2 

Establish a 
relevant cloud 
computing 
body (possibly 
under MAMPU) 

Immediate MOSTI MOSTI       

3 

Formalize 
"Cloud First" 
policy  for the 
government 
ICT 

Short 
Term 

MAMPU MAMPU 
EPU 
MoF 

PIKOM 
TeAM 

MSPC 

4 

Establish 
programme to 
increase 
awareness 
levels 

Short 
Term 

MDeC (DM)* SME Corp 

PIKOM 
TeAM 
Cloud 
Body 

Cloud 
Vendors 

SME Market 

5 

Encourage 
local supply : 
Certify service 
providers and 
identify ones 
that offer 
government 
grade cloud 
solutions 

Medium MDeC (DM)* MDeC (DM)* 

PIKOM 
MCMC 
Cloud 
Vendors 

MSPC, 
Industry 
Associatio-
ns 

  

6 
Incentivize 
SME’s to adopt 
cloud 

Medium MDeC (DM)* SME Corp 

PIKOM 
TeAM 
 Cloud 
Body 

Cloud 
Vendors 

SME Market 

7 
Specific focus 
in the HR-ICT 
plan 

Long Term MOHR MOHR 
MOHE 
MDeC 

EPU 
PIKOM 

Mass Market 
(Audience) 
Service 
Providers 

8 
Establish CoE 
for cloud 
services 

Long Term MOSTI MOSTI 
PIKOM 
MSPC 
MIMOS 

Cloud 
service 
providers 

Global cloud 
associations 
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In line with any other roadmap, the cloud technology roadmap too has certain challenges that will need to be 

mitigated and taken into account in the government cloud policy: 

 Security: Security has been the biggest obstacle in the adoption of cloud services. It will be essential 

to keep it as a key consideration while drafting the policy. It may be necessary to invite the advice  of 

Cyber Security Malaysia in ensuring a comprehensive info secure environment in the country; 

 

 Standards:  With cloud computing going beyond regions, it will be essential for Malaysia to be a part 

of establishing and following international standards. This will be essential in ensuring interoperability 

between different cloud platforms, while fostering greater collaboration between local and global 

service providers; and 

 

 Talent pool: With increasing adoption of virtualization and cloud services, the skills required by the IT 

staffs are witnessing a change. The skills around networking, architecture, negotiations, procurement 

and vendor management will be crucial going forward. It would be essential to have the right talent in 

place to meet the industry requirements. 

 
Resources & Funding 

 

As mentioned in the Demand Creation section, sufficient allocation of funds to create awareness, encourage 

supply and to encourage demand from small and medium enterprises is necessary to promote the creation of 

the right ecosystem for growth. 

 

Research and Development  

 

Current competency of Malaysia in the field of cloud computing is modest, with very few patents and few 

commercialized products. The table below shows the current capability of Malaysia in the cloud computing IP 

space: 

 

Table 10.2-3 Current IP Capability of Malaysia 

IP Number 

Patents granted - 

Patents applied - 

Commercialized products 2 

Potential commercialized, pre-

commercialized and completed 

projects 

30 

 
There is significantly high level of RD&C activity in the cloud computing area across the world. Research is 

high in the areas of cloud services, application of different cloud deployment models and on the cloud 

infrastructure space.  

 

The following table provides an overview to the kind of research going on across the world in the cloud 

computing industry: 
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Table 10.2-4 Activity Levels in Cloud Computing Research 

Cloud 

Computing 

research 

areas 

Level of 

activity 
Comments 

Cloud 

Services (For 

e.g.: IaaS, 

PaaS, SaaS, 

NaaS) 

High 

Red Hat, Microsoft, Amazon, Bluelock, HP, Google and Windows and IBM (TJ 

Watson Research Center) are some of the notable contributors. While North 

America is the leading region in this space followed by EU, Asian countries - 

including India, have started showing interest in cloud services. 

Cloud 

Enabling 

Solutions 

Medium 

University of California Santa Barbara is focusing on several advancements in 

cloud computing and has collaborated with Google AppEngine (GAE) to 

facilitated execution of GAE applications. 

Cloud 

Deployment 

Models 

High 

This is an interesting area of research as a large number of universities and 

companies across EU and NA are active participants. A notable few include 

the Cloud Computing Research Centre (CloudCORE) at School of Computing 

at Dublin City University, Virginia Polytechnic Institute and State University, 

North Carolina State University. IBM, Amazon and Microsoft are some of the 

important participants. 

Cloud 

Management 
Medium 

Open Cirrus serves as a test bed for cloud computing research, focusing on 

design provisioning and management of services.   

Cloud 

Infrastructure 
High 

Key participants in the industry include Intel, IBM and Amazon. AT & T has 

increasingly interested in this arena. Cisco focuses on cloud intelligent 

networking. Qatar Computing Research Institute (QCRI) focuses on building 

internet communication protocols and provide standards for interoperability 

and communication. 
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Focus Area: Wireless Intelligence 

Industry Overview 

Wireless Intelligence comprises of three key technology segments; Wireless Sensors, M2M and RFID.  

Growth in these segments is expected to drive the adoption of wireless intelligence products and solutions in 

the near future. The market size in Malaysia, and the world, is expected to grow at the rate of CAGR 29% and 

CAGR 22% respectively from 2011 to 2020. This is driven by wider adoption of wireless intelligence in 

Malaysia in the coming years.  

 

Figure 10.2-11 Global Market for Wireless Intelligence 

 

Figure 10.2-12 Malaysia Market for Wireless Intelligence 

 

Source: Frost & Sullivan Analysis 

CAGR 22% 
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The market for wireless intelligence, both Global and Malaysian, is expected to be driven by various factors, 

some of these are: 

Figure 10.2-13 Key Drivers for Wireless Intelligence 

Key Drivers 
 

Wireless Sensor Networks 

 Adoption in Agriculture; 

 Environmental monitoring; 

 Civil Infrastructure monitoring; and 

 Slope and Landslides monitoring and 
etc. 

RFID 

 Asset tracking and supply chain management; 

 Animal husbandry and livestock tracking; 

 Growth in retail Industry; and 

 Wildlife conservation and etc. 
 

M2M 

 Smart Cities; 

 Smart Infrastructure; 

 Smart Grids; 

 Telco’s expanding their data services; 

 Increase in Telematics applications; and 

 Wide rollout of 3G and LTE network. 

These key drivers would be enabled by the development of standards and policies, active research in these 

areas by various public and private research institutions (In case of Malaysia, it would be led by Center of 

excellence in Wireless sensor networks being led by UPM and sponsored by UPM and KPKK) and 

government policies which would push adoption of this technology, for both industry and consumers. For new 

areas, like civil infrastructure monitoring, a mandate from JKR (Civil Works Department) would help in wider 

adoption and enable wide-spread propagation of this technology. 

Industry Assessment: Value Chain Analysis 

Figure 10.2-14 Wireless Intelligence Value Chain 

 

Wireless Intelligence industry in Malaysia is specially well-developed in the RFID segment, with active 

research being conducted in other areas. The Malaysian RFID market in 2011 was estimated to be 

approximately $13.6 million and is anticipated to further grow to roughly $33.8 million by the end of 2016, with 

a compound annual growth rate (CAGR) of 19.8%. Malaysia has seen number of RFID roll-outs, with the size 

and complexity of the projects also increasing. Among the notable projects, in recent years, were end-to-end 

track and trace projects for the largest energy provider in Malaysia, Tenaga Nasional Berhad (TNB). “With 

RFID, TNB was able to manage one of its warehouses (holding inventories worth over a million Ringgit) more 

efficiently, and recoup its investment in less than a year. This prompted management to follow through on the 
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implementation of similar solutions in other warehouses across Malaysia. With the country planning to 

become a developed nation by 2020, RFID is expected to become an important pillar of growth: 

• Some of the key Malaysian companies currently operating in this emerging technology area are; 

Ecosensa, CBSA Berhad and RFident Sdn Bhd. These companies sell products and solutions related to 

Wireless Intelligence; and 

• Malaysia local Wireless Intelligence players are seen to be strong in the area of product development and 

solution design. However, there is dependence on outside vendors, to manufacture devices and for 

software development. 

Malaysia has well developed infrastructure, with many companies operating in the Wireless Intelligence 

domain and active research also taking place. For example, research in wireless sensors is being led by CoE 

for Wireless Intelligence and actively sponsored and supported by UPM, EPU and KPKK. 

Table 10.2-5 Wireless Intelligence Industry Analysis 

Infrastructure 

 Wireless sensor networks is one of three main infrastructure to be 
focused in Malaysia 9th plan; 

 Prince Court Medical Centre using RFID to track mothers, infants and 
assets; and 

 ARES system in Malaysia: uses wireless sensor to detect moisture, light, 
temperature and air condition for storage of drug. 

IPs and Research Output 

 11 commercialized technologies; 

 5 patents granted and 73 patents applied; 

 117 projects in pre-commercialized and potential commercialized stage; 
and 

 3 projects under PRGS. 

Key existing players 

(Illustrative Listing) 

 CBSA: System integration; 

 MDT: OEM; 

 Smartag: OEM, System  integrator; 

 RES Malaysia: Distributor, System Integrator; and 

 My Evolution: Service provider. 

      Source: Frost & Sullivan Analysis 

Research is also going on in the Wireless Sensors area, with focus on specialized application areas like 

agriculture, slope monitoring and adoption in monitoring civil infrastructure. All these factors would lead to 

further development of wireless Intelligence industry in Malaysia and help it to achieve a CAGR of 29% till 

2020.  
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Source: Frost & Sullivan Analysis 

 

 
Wireless Intelligence Technology Direction for Malaysia  
 

Overall Strategic Intent: Development of the Wireless Intelligence Industry into a technology 

specialization area for Malaysia, in order to become a globally renowned brand for products and services 

- supported by a vibrant innovation ecosystem. 

 

Industry Development 

Industry development for wireless products and services would be led by the private sector and 

supported by government of Malaysia, through various enabling mechanisms. Some of the key steps in 

this direction would be: 

 

 Identification of niche areas within the wireless intelligence value chain where Malaysia has 

strengths; 

 Development of more application areas for RFID and sensors where, Malaysia has well developed 

capabilities. Some of the key areas for sensors could be; Halal Food Industry and monitoring of civil 

infrastructures like bridges, nuclear reactors and buildings; and 

 Key application areas for RFID Industry development in the future could be: Vehicle access systems, 

Industrial goods tracking and surveillance, Mistake proofing of mixed-flow assembly, warehouse 

management and inventory management, along with manufacturing engineering. 

 

Due to various environment concerns and the desire of mankind to go in for green technologies, the 

demand for smart homes, smart offices and smart buildings would become a norm instead of an 

exception. Already there is an EPP (Entry Point Program) for development of Klang Valley - where, the 

Government of Malaysia actively wants to promote smart automation. All this would provide support for 

the development of M2M industry in the country. 

 

Demand Creation 

 

 Global Industry growth, in retail & logistics, along with a desire to implement Wireless Sensors in 

nuclear reactors, earthquake early warning system, volcano & hurricane warning systems and etc.; 

 Local demand would get impetus through wider application of Wireless Sensors, RFID and M2M in 

various industry verticals like retail, logistics and inventory management, Halal food Industry, apparel 

industry, infrastructure and development of smart homes, smart buildings and smart offices ; and 

 Command, control and management of fresh produce, dairy products, meat & poultry, livestock, 

forestry management and etc. would also provide further growth areas for demand creation. 

 

Impact 
Figure 10.2-15 GNI & Job Impact of Wireless Intelligence FA by 2020* 

 
 

Note:* The estimated GNI Impact from each FA is reported here on an absolute basis. The potential for job impact though is looked at on 

an incremental basis. 
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 GNI impact of the developing of this technology, with Malaysia as the only focus, is estimated to be 

around RM 0.9 Million in 2020 - with the expectation that this would lead to the creation of around 

2547 jobs; 

 If Malaysia were to get around 0.5% of the global market share in this technology, it would lead to a 

GNI impact of RM 2.0 Million, with job creation expected to be around 4455; and 

 If Malaysia were to address around 1% of the global market share in this technology, it would lead to 

a GNI impact of RM 3.1 Million and provide around 7072 jobs. 

 

Key initiatives to achieve the above targets: 

1. Short  Term (2012 - 2014): 

 Focus only on Malaysia; 

 Develop commercialization incentives for researchers conducting research in the Wireless 

Intelligence area. Provide funding support from idea-generation to commercialization, so that 

research is enhanced and more research ideas are commercialized  quickly; 

 Develop standards and guidelines for the adoption and the spread of Wireless Intelligence 

products and services in Malaysia; and 

 Create a forum for the Wireless Intelligence industry and key industry verticals like infrastructure, 

Halal, oil & gas coming together to develop solutions which meet the burning needs of these 

industry verticals. 

2. Medium Term (2015 - 2017): 

 Provide incentives to researchers, by allowing them to retain a large chunk of the research being 

commercialized; 

 Identify key industry niches, where Malaysian industry has strengths and promote these niches 

(RFID, Wireless Sensors) both in Malaysia and abroad; and 

 Develop partnerships with multinationals, who are known players in Wireless Sensors/RFID, and 

offering a viable alternative (both on cost and quality basis) . 

3. Long Term (2018): 

 Develop more applications for Wireless Intelligence. Industry verticals like infrastructure, 

environment management, energy and financial services should be tapped for greater adoption ; 

 Identify research centers from the around the world with whom collaborative research can be 

conducted; and 

 Enhance Mybrain, for enabling Malaysian origin researchers to relocate back to Malaysia. 

 

Enablers: 
 

 Government mandating development of smart homes and infrastructure in all new construction so as 

to take lead in environment friendliness; 

 JKR (Civil Works Department) mandating sensor adoption in all new civil infrastructure to be 

developed; 

 Government providing support to RD&C related to WSN, M2M and RFID, by opening more CoEs, 

providing commercialization and IP support to current wireless intelligence related research ; 

 Government should increase interactions between industry and research, by providing a sustainable 

and ongoing forum - this would lead to more market related research being developed in Malaysia ; 
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 Governments around the world understand the requirements of environment protection and 

mandating, and promoting, development of smart infrastructure and construction; 

 Development of high speed broadband networks in developing and developed nations leading to 

enablement of M2M industry; 

 Global Telecom operators providing services related to sensor networks,  M2M and RFID; and 

 Training and development of human resources in the emerging technology area of wireless sensor 

networks, leading to a ready supply of personnel for this area both in research and application . 

 

Wireless Intelligence Strategic Direction 
 
The strategic direction for the development of this FA would entail taking up various initiatives in the 

immediate, short, medium and long term. 

Figure 10.2-16 Wireless Intelligence FA Strategic direction for Malaysia 

 

Source: Frost & Sullivan Analysis 

Lead Body & Implementation 
 

In order to assess and identify the suitable lead for the Wireless Intelligence FA, an analysis of required 

competence, to execute the defined direction, is critical. Additionally, we also evaluated the assignment in the 

Immediate
Short Term

( 2013-2014)

Medium Term

(2015-2017)

Develop 
commercialization 
incentives for 
researchers

Identify key 
industry niches 
and promote 

them

Develop 
competency in 
applications within 
specific verticals 
like infrastructure, 
energy, 
environment and 
financial services,  

Provide 
enhanced 
support for idea 

generation 

Create a forum for 
collaboration 
between industry 
and research 
institutions

Provide 
incentives to 
researchers by 
allowing them to 
keep large chunk 
of the research 
being 
commercialized

Develop standards 
and policies for 
adoption of wireless 

intelligence 
products 

Wireless Intelligence

Identify research 
centers across 
the world with 

whom 
collaboration 
can be done
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context of the mandate of the agency, before finalizing the lead. Considering both aspects (refer figure 

below), KPKK appears to be a logical choice and is therefore proposed as the lead agency for this initiative to 

develop and grow the Wireless Intelligence space in Malaysia.  

Figure 10.2-17 Wireless Intelligence FA Implementation Lead* 

 
*Note: The identified lead body is proposed at this stage and will be confirmed by MOSTI at a later stage 

 

For the detailed execution mechanism, key tasks were identified and then an execution plan was detailed out 

using the RASCI (Responsible, Accountable, Supported, Consulted and Informed) framework. Some of the 

key steps have identified roles and responsibilities.  

Table 10.2-6 Implementation Plan for Wireless Intelligence 

Task Timeline 
Responsible 

of 
Accountable 

to 
Supported 

by 
Consulted 

with 
Informed to 

Scale up 
Wireless 
Sensor CoE 
and include 
research on 
M2M 

Short 
Term 

Wireless 
Sensor CoE. 
NEST 
(National 
Center of 
excellence 
for sensor 
tech) 

KPKK 
Pemandu 
funded the 
CoE 3.4mm 
for NKEA. 
 
 

UPM 
MOHE 
JKR 
MIMOS 

MIMOS  

Leverage use 
of wireless 
intelligence 
technologies 
like sensors 
for Civil 
Infrastructure 
monitoring, 
Environment 
al monitoring, 
and etc. 

Medium 
Term 

JKR JKR NEST IHLs/ RIs  

Develop more 
wireless 
intelligence 
solutions and 
applications 

Medium 
Term 

Halal - KPKK EPU JAKIM  
All 
stakeholders 

REQUIRED COMPETENCE ALIGNMENT WITH AGENCY 

MANDATE 

KPKK

• Regulatory/Developmental 

Jurisdiction over Wireless 

Intelligence

• Ability to provide/possess 

technical competence in the 

Wireless Intelligence space

• Ability to lead and guide 

other agencies to implement 

the strategic direction;

• Already developing the area 

• KPKK is the Information, 

Communications and Culture 

Ministry and has the 

ministerial jurisdiction over 

the entire communications 

sector

• Considering Wireless 

intelligence has a key role in 

the communications 

WIRELESS INTELLIGENCE FA LEAD AGENCY
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Task Timeline 
Responsible 

of 
Accountable 

to 
Supported 

by 
Consulted 

with 
Informed to 

for areas like 
Halal 
manufacturing, 
Oil & gas and 
palm Industry 

Develop 
Human capital 
and 
ecosystem 
plan for 
development 
of Wireless 
Intelligence 
solutions 

Long 
Term 

MOHE  
MOSTI 
MIMOS 

  

Develop a 
Plan for Smart 
City with 
Ubiquitous 
Connectivity 

Long 
Term 

MOSTI  
MOHE – 
LRGS project 

FTSM - 
UKM  
(Reference: 
Prof Razak 
Hamdan) 

MIMOS  

Increase 
adoption of 
Wireless 
Intelligence in 
healthcare 

Long 
Term 

USM 
Ministry of 
Health 

   

Funds 100 million 
Need government monetary support to jump start the 
initiatives. Private companies to bid for these projects 
using local technology.  

Human 
Resource 

No issues, can be trained. 

Risk and 
Mitigation 

Need for trained local human resource is a critical enabler. MyMaster & MyPhD 
programmes, created under the 10th Malaysia Plan via the MyBrain15 programme for 
the sponsorship of postgraduate study at the Masters & PhD levels, could be leveraged 
to help mitigate this risk.  

 
Resources and Funding 
 

Research related to wireless intelligence in Malaysia would require funds to the tune of RM100 million 

(FA approximated number and would need further validation) in the beginning and would need to be 

augmented from time to time - based on product and solutions being commercialized. 

 

Research and Development 
 

 Commercialized technologies, 5 patents granted and 73 applied, speaks a lot about the capabilities 

which exist in Malaysia related to this technology; 

 Government should further support research and development, by providing funds for development, 

commercialization and IP management; 

 Incentives should be provided to researchers who are conducting research in this area , by allowing 

them to retain a large chunk of that research which is ultimately commercialized; 

 The CoE established for sensor networks being led by UPM should be further enhanced - and tasked 

with developing newer applications of Wireless sensor networks; and 
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 In terms of research focus areas in wireless intelligence, the following areas portend lots of promise 

for the future: 

Short Term (2012 - 2014): 

 Infrastructure sensors; 

 Industrial sensors; 

 Environment sensors; 

 RFID for Industrial and Warehouse management; and 

 Livestock and wildlife conservation. 

 

Medium Term (2015 - 2017): 

 Advanced sensor applications in Manufacturing Industry; 

 Supply chain management and retail related RFID; 

 Application of sensor in Halal Industry; and 

 Healthcare sensors. 

 

Long Term (Beyond 2018): 

 M2M applications in smart infrastructure, smart cities, smarter applications in energy and utilities; 

and  

 Advanced applications of sensors in healthcare Industry and etc. 

There is significantly high level of RD&C activity in the wireless intelligence area across the world. Research 

is high in the areas of real time location systems, tags, RFID and WSN integration, RFID data management, 

and Smart Metering. The following table provides an overview to the kind of research going on across the 

world in the wireless intelligence industry. 

Table 10.2-7 Activity Levels in Wireless Intelligence Research 

Wireless 

Intelligence 

research 

areas 

Level of 

activity Comments 

Real Time 

Location 

Systems 

(RTLS) 

High 

RTLS is a type of active RFID system and can be implemented using various 

wireless technologies, such as Wi-Fi, Zigbee and UWB. RTLS devices today 

predominantly operate in the 433 MHz or Wi-Fi frequencies. UWB RTLS is a 

relatively small market, which promises growth in the near term. 

Internet of 

Things 
Medium 

Companies such as IBM focus on developing IoT (Internet of Things) through 

RFID. 

Tags High 

Microelectronics developer Terepac reports that within the next few months, it 

plans to begin manufacturing what it claims will be the world's smallest Near 

Field Communication (NFC) RFID tag, known as the TereTag. Terepac says 

its passive 13.56 MHz tag, built with the company's patented assembly 

method, would be cheaper and much smaller than other NFC tags currently on 

the market, and could be embedded in any paper label, product or item. 

RFID and 

WSN 
High 

Many active and semi-active tags have incorporated sensors into their design, 

allowing them to take sensor readings and transmit them to a reader. They are 
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Wireless 

Intelligence 

research 

areas 

Level of 

activity Comments 

integration not quite sensor network nodes (because they lack the capacity to 

communicate with one another through a cooperatively formed ad-hoc 

network), but they are beyond simple RFID storage tags. This is one of the 

examples of augmented sensing in the RFID networks. RFID and WSN can be 

seen as key enablers for smart entities.  In future smart environments, in which 

mobile objects and users carry RFID and WSN, will get ubiquitous services - 

according to their identity and real-time sensor information. 

RFID Data 

Management 

High 

RFID applications dynamically generate observation (e.g. regular changing of 

the location of tagged items) and the data carry state changes. Thus, in RFID 

data management, it is essential to model all such data by an expressive data 

model, suitable for application level interaction - including tracking and 

monitoring. 

M2M Home 

Automation 

Medium 

While M2M concepts and technologies have been in use for quite some time, 

the changing business scenarios and newer use cases, act as growth 

stimulants. Greater demand for M2M solutions is primarily being triggered by 

the widespread adoption and proliferation of affordable wireless 

communication. 

Smart 

Metering 

High 

Smart metering needs would play a major role in WSN adoption, with big 

players actively positioning themselves to be involved with this market 

segment. 

Energy 

Harvesting 

Medium 

Energy harvesting capabilities see huge application potential across a 

multitude of applications. Significant value added proposition arises from the 

possibility of prolonging battery lifespan, as well as enabling battery-less 

solutions. This will inevitably take place as energy harvesting capabilities 

improve (while processing and transmitting devices organically become more 

energy efficient). 

Intelligent 

Gateways 

Low 

There is an increasing demand among the M2M customer base for M2M 

specific gateways. Gateways that are currently used for M2M applications are 

not much different from the conventional gateways of wireless 

communications. In order to fulfill this demand, intelligent gateways - also 

known as programmable gateways and embedded gateways are now being 

developed. 

Embedded 

SIM 

Medium 

The development of embedded subscriber identity modules (SIMs), particularly 

for M2M applications, has recently begun to progress. Module vendors are 

presently working on replacing traditional plug-in SIMs with SIMs that may be 

built into the device hardware as a component. Further, over-the-air 

personalization of SIMs is being researched, to remove physical barriers of 

subscriber data access. 
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Focus Area: Big Data & Analytics 

Industry Overview 

“Big Data” has become increasingly quintessential in today’s world of bits and bytes, where a plethora of 

information is available in the digital world. Organizations today are facing big problems with big data. Many 

ICT organizations don’t get to understand what they can do with the amount of information that is floating 

across the channels in internet, mobile communication, media streaming and etc. Right use of Big Data & 

Analytics can prove to be significant for a right set of marketing efforts - and revenue generation for 

organizations. 

In 2011, the worldwide Big Data & Analytics market is estimated to be RM 40,000 million - with a CAGR of 

25.6%. Around 2.5 quintillion bytes of data are created everyday (Information source: IBM). Driven by this 

huge increase in data being created, it is estimated that the Big Data & Analytics market will reach RM 

312,147 million by 2020. In the next 8 years it could be 8 times the current market size. Malaysia represents a 

very small segment of the Big Data & Analytics market. It stood around 3% of global Big Data & Analytics 

market in 2011, at around RM 120 million. Though CAGR wise it could see fast growth in coming 8 years (it is 

estimated to become a RM 1563 million market), it would still be a meager 0.5% of global Big Data & 

Analytics market by 2020. So, the opportunity for Malaysia, to leap frog and become a significant entity in 

global market for Big Data & Analytics, is immense.  

Figure 10.2-18 Global and Malaysian Market for Big Data & Analytics 

 

      Source: Frost & Sullivan Analysis 

There are certain key segments where Big Data & Analytics market are significant viz. Enterprise Applications 

(EA), Business Intelligence / Business Analytics and Big Data (BD) itself. Various states of Big Data & 

Analytics, categorized as Technology, Tool, Enabler and industry for Malaysia are mapped under following 

table: 
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Table 10.2-8 Big Data & Analytics Industry Analysis 

Technology  Technology 
as Tools  

Technology as Enabler  Technology as 
Industry  

Big Data 
Analytics  

Inline 
Analytics, 
predictive 
analysis  

Healthcare: Evidence based decision making by 
analyzing large volume of information, improve 
management and administration. 
Retail: Evaluate Marketing Campaign 
Effectiveness, Market Segmentation, Shopping 
Basket Analysis, Demand Planning. 
Oil and Gas: Plan and forecast production and 
maintenance, energy trading and risk 
management. 
Financial Services: Customer Relationship 
Management, Stock  Market Prediction, Fraud 
Detection. 
Manufacturing: Improve effectiveness of 
maintenance, root cause analysis for quality and 
reliability issues, inventory control, supply 
sourcing. 
Public Sector: Risk assessment of critical 
infrastructure, increase employee productivity, 
analytics for collection of taxes and delivery of 
pension. 
Energy: Reduce building energy consumption, 
utilize smart meter to manage bad debt, demand 
forecasting, predictive maintenance. 

Data Warehousing, 
Business 
Intelligence & 
Analytics, Data 
Integration & MDM  

Enabling 
component 

Massively 
Parallel 
Processing 
databases 
(MPP) 
Advanced 
Analytics Apps 
based on 
Ontology  

Healthcare: Availability of simplified easy to use 
analytics tools. 
Retail: Increase in number of large format stores. 
Oil & gas & energy: Rising energy costs. 
Financial services: Increased globalization of 
capital markets and advent customized financial 
products. 
Manufacturing: Adoption of manufacturing 2.0 - 
with flexibility and automation. 
Public sector: Increased transparency in 
processes.  

 

Market 
creation  

10 opportunities in ETP. 

Big Data & Analytics can be a technology enabler for various key industries and sectors in Malaysia, such as 

oil & gas, healthcare, financial services, energy and etc.  MPP, advanced analytics apps, contribute towards 

enabling component across the industry sectors. There are at least 10 opportunities identified under ETP for 

market creation and further enhancement of big data analytics in the nation. 

Data warehousing, business intelligence, data integration, and etc. are some of the technologies which could 

form a fully-fledged industry in the country with support and appropriate funding channeled to this technology 

area.  

The table below lists the local capability, in terms of IPs (commercialized, patents granted, potential and pre-

commercialized stages), talent availability, infrastructure adequacy and local companies in the field: 
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Table 10.2-9 Malaysian Capability and Capacity Assessment for Big Data & Analytics 

Malaysian capability 
& capacity 

Details 

IPs  15 commercialized technologies; 

 2 patents granted and 21 applied patents; and 

 6 projects in potential and pre-commercialized stages. 

Talent  About 14,000 people are estimated to be employed in Database area in 
2012 in Malaysia. These represent a potential talent pool for Big Data 
implementations. 

Infrastructure  Genting Malaysia Berhad adopted analytics from SAS; 

 Google promoted the Google Analytics Authorized Consultant programme in 
Malaysia; 

 SAS Malaysia’s channel partners’ sales have grown 70%; 

 Malaysia companies used Google Analytics to accelerate business growth; 
and 

 Affin Bank, UiTM adopted analytics from SAS. 

Companies  Infoconnect: Distributor, System Integrator; 

 Advanced Business Analytics: Distributor, Consultant; 

 Statworks: Distributor, Consultant; 

 ProTechnology: Distributor; 

 Maxis; 

 Axiata; 

 Green Packet/ Packet One; 

 Umobile; 

 Domoconcepts; and 

 Glomation and Privasia. 

In terms of IP, at present, Malaysia does not have strength in commercialized technologies in the area of Big 

Data & Analytics. However, potential exists, as a good number of patents have been applied for. There are 

several projects in potential and pre-commercialized stages as well. Talent wise as well, there is a good 

number of human resources working in databases and data mining. There are quite a few companies, present 

across the value chain, partnering with global players in the field of Big Data & Analytics. 

Industry Assessment: Value Chain Analysis 

Big Data & Analytics value chain in Malaysia consists of several local companies supporting global vendors in 

the field of data storage, business performance, enterprise applications and etc. Typically, most of the 

Malaysian companies in the field of Big Data & Analytics are not directly linked to the end customer. Instead, 

they contribute to the value chain of global vendors. Companies such as Mesiniaga, Heitech Padu, Advanced 

Business Analytics, Statworks and etc mostly operate in the roles of system integration and process 

consultants. 
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Figure 10.2-19 Big Data & Analytics Value Chain Analysis for Malaysia 

 

System Integrators and process consultants interact directly with data storage, organization vendors and 

enterprise application vendors.   

Technology Direction for Big Data & Analytics 

Industry Development:  

To develop a sustainable industry for Big Data & Analytics, Malaysia needs to focus on RD&C and 

localization of the technologies. The curriculum at senior school and university level to be updated with latest 

technological trends emerging in the Business Intelligence / Business Analytics and Big Data spaces. 

Appropriate government funding can help build up local talent pool, well versed with emerging technologies, 

to develop complex algorithms and in-house BD technology. Suitable partnerships with foreign institutions of 

higher learning and RD&C companies can also forward the development of the local talent pool. Local 

companies, which mostly play the role of system integrators or contract winning vendors, should have KPIs 

linked to getting more involved with strategic partnerships with MNCs having an interest in expanding the field 

of Big Data & Analytics in Malaysia. Certain working groups can also be formed, with focus upon tracking 

technology trends and development in various segments of Big Data & Analytics for the nation.  

Demand creation:  

On a medium term goal, demand for the FA should be created locally. Malaysian companies should be 

encouraged to use business analytics and big data as business tool to improve market and revenues. 

Appropriate investments in the infrastructure space for Big Data & Analytics should be dealt with, in order to 

create demand for locally developed technology centers in the field of big data.  

Impact & enablers: 

Innovative promotion schemes to attract cloud and big data vendors, to host their content in Malaysia, could 

impact the growth of Big Data & Analytics industry in the country. In addition to this, an ecosystem to tap on 

growing cloud computing mindset, and exporting some of the Malaysian expertise/tech know-how to 

neighboring countries in ASEAN, could propel Big Data & Analytics investment, innovation and exports. Big 

Data & Analytics is estimated to add impact to GNI by RM 0.8 million for a domestic focus market, which in 

turn will create 1311 jobs in this FA. If Malaysia could be slightly ambitious and look for 0.5% of global market 

share, the impact would be twice of the Malaysian focus estimate - in terms of GNI and Job impact by 2020. 

However, if Malaysia taps 1% to global market then the GNI impact will be around RM 2.3 million by 2020. 

  

Data storage and 

organization 
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developers

End CustomerBI and BA vendors
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and enterprise 

applications

Analytics

Malaysian 
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Figure 10.2-20 GNI & Job Impact of Big Data & Analytics FA by 2020 

 

      Source: Frost & Sullivan Analysis 

Note:* The estimated GNI Impact from each FA is reported here on an absolute basis. The potential for job impact though is looked at on 

an incremental basis. 

 

Figure 10.2-21 Big Data & Analytics FA Strategic Direction for Malaysia 

 

 
 
 

Lead Body & Implementation 
 

In order to assess and identify the suitable lead for the Big Data / Analytics FA, an analysis of required 

competence to execute the defined direction is critical. Additionally, we also evaluated the assignment in the 

context of the mandate of the agency, before finalizing the lead. Considering aspects (refer figure below), 

MOSTI appears to be a logical choice and is therefore proposed as the lead agency for this initiative to 

develop and grow the Big Data & Analytics space in Malaysia.  
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Figure 10.2-22 Big Data & Analytics FA Implementation Lead* 

 

*Note: The identified lead body is proposed at this stage and will be confirmed by MOSTI at a later stage 

For the detailed execution mechanism, key tasks were identified and then an execution plan was detailed out 

using the RASCI (Responsible, Accountable, Supported, Consulted and Informed) framework. Some of the 

key steps, roles and responsibilities have also been identified.  

Table 10.2-10 Implementation plan for Big Data & Analytics 

Sl.No. Key Tasks Timeline* 
Responsibility 

of 
Accountable 

to 
Supported 

by 
Consulted 

with 
Informed 

to 

1 

Promote R/D 
and 
localization of 
application 
technologies in 
the country   

Immediate MIMOS MOSTI 

PIKOM 
EPU 
MoF 
MDeC 

MAMPU 

RI 
Private 
RD&C 
players 
IPTA 

2 

Government 
funding to help 
build up local 
talent pool in 
the area of 
analytics 

Medium 
Term 

MOHE MOHR TalentCorp 
MAMPU 
MOE 

MADICTM
OSTI  

3 

Offer 
incentives to 
local software 
companies 
looking to 
ramp up their 
analytics 
expertise 

Medium 
Term 

MIMOS MOSTI 
EPU 
MoF 

MAMPU 
PIKOM 

PIKOM 
Local ICT 
users 

4 

Encourage 
usage of BA 
as a business 
tool among 
Malaysian 
enterprises 

Short 
Term 

MDeC MOSTI 
PIKOM 
TeAM 
NEF 

MAMPU 
Media 
Local ICT 
industry 

REQUIRED COMPETENCE ALIGNMENT WITH AGENCY 

MANDATE 

MOSTI

• Ability to provide/possess 

technical competence in the 

Big Data/ Analytics space

• Ability to lead and guide 

other agencies to implement 

the strategic direction;

• Already developing the area 

• MOSTI agenda to 

drive and manage STI for 

socioeconomic growth by 

intensifying creativity & 

innovation; 

strengthening market 

driven R&D;

 sourcing and diffusing new 

technology;

developing and attracting 

talent;

deepening STI awareness;

aligns with the requirement of 

developing Big Data/ 

Analytics

BIG DATA & ANALYTICS FA LEAD AGENCY
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Sl.No. Key Tasks Timeline* 
Responsibility 

of 
Accountable 

to 
Supported 

by 
Consulted 

with 
Informed 

to 

5 

Invest in 
infrastructure 
to support 
usage of Big 
Data 
technologies 

Long 
Term 

MDeC MOSTI 
PIKOM 
TeAM 
NEF 

MAMPU 
Media 
Local ICT 
industry 

6 

Attract cloud 
and big data 
vendors to 
host their 
content in 
Malaysia 

Medium 
Term 

MOSTI MITI 

MDeC 
MIMOS 
PIKOM 
TeAM 

EPU 
MIDA 

Media 
ICT 
associatio
ns 

Some risks were identified, along with mitigation ideas with reference to timeline, milestones and execution 
mechanism.  

 

 

 

 

Table 10.2-11 Key Risks for Implementation Plan for Big Data & Analytics 

Risks Risk Mitigation 

Lack of commercialization 
Commercialization to be promoted at all levels 
once the technology is developed. 

Output of funding grants 
Funding grants should be monitored on regular 
basis by MOSTI and MOHE as appropriately. KPI 
should be set for acceptable monitoring outcomes. 

 

Resources and Funding 

Appropriate resources and funding were estimated after discussion with relevant parties.  

Table 10.2-12 Resource Estimates for Big Data & Analytics 

Resources Size Source 

Funding ~ RM 50 million EPU, MoF 

Human capital ~ RM 20 – 30 million MOHR, MOHE, MOSTI 

 

Research and Development 
 

There is significantly high level of RD&C activity in the Big Data & Analytics area across the world. Research 

is high in the areas of big data application, big data storage and in developing algorithms and models in the 

database and content management space. The following table provides an overview to the kind of research 

going on across the world in the Big Data & Analytics industry. 
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Table 10.2-13 Activity Levels in Big Data & Analytics Research 

Big Data & 

Analytics research 

areas 

Level of 

activity Comments 

Big Data 

Application  
High 

This includes Business Intelligence, Analytics, Healthcare applications, 

Security Solutions. A large number of companies in NA are working on Big 

data applications. IBM has invested 100 million USD for RD&C in  for this 

area. 

Big Data Storage High 

MongoHQ has acquired a huge sum of 417 million USD for RD&C . Other 

companies working on this area  include Couchbase, Fusion-IO, 10gen, Neo 

Technology. 

Hadoop Framework Medium 
NA companies dominate in this space. Cloudera and  MapR Technologies 

are the key participants in this space. 

Big Data Cloud 

Infrastructure 
Low 

Nirvanix is working on this emerging area. As big data itself is an emerging 

technology, the unison of this technology is expected to gain momentum in 

the next few years. 

Data processing 

engine 
Medium 

Datastax, MongoLap and GridGain have received funding in 2011 for 

research and development activities in this area. 



 

Focus Area: Security  

Industry Overview 

Market for Security can be segmented into three industry areas Cyber security, Video Surveillance and 

Biometrics. 

Figure 10.2-23 Security Market Segments & Constituents 

 

Global market for Security is currently estimated to be at RM 158 million. The market is expected to be in 

excess of RM 326 million by 2020 - growing at a CAGR of 9-10%. 

  

RM 
2.3bn 
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Figure 10.2-24 Global Security Market (RM million) 

 

 

The market for Security in Malaysia is currently estimated to be nearly RM 745 Million. The market is 

expected to triple and reach RM 2.5 Million by 2020. The two fastest growing segments of the market are 

Biometrics and Cyber security. Cyber security, being the biggest segment of the market and growing at 24% 

CAGR, is likely to be the key opportunity that will define the overall market for security in Malaysia.  

 

 

 

 

Figure 10.2-25 Malaysian Security Market (RM million) 
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The key market driver for cyber security in Malaysia is the significant focus in the various government 

departments, encouraging offices to use computers coupled with the thrust on cyber security (both network 

and end-point security). The following are some of the key drivers by industry segments: 

Table 10.2-14 Key Drivers for Security market growth 

Segment Key Driver 

CYBER SECURITY  Growing cyber threats; 

 Regulatory and Statutory requirements. e.g. Common Criteria and ISMS 
compliance; 

 Outreach and awareness; and 

 Next Generation firewall: High potential due to increase in demand for 
application layer control and visibility features. 

 

VIDEO 
SURVEIILANCE 

 Growing demand in govt. offices, private offices/Organizations, Residential, 
Commercial/Retail, and etc.; 

 IP Video Surveillance, Integrated VS & Security, Wireless City Surveillance, 
Video Analytics; 

 EACS/ Smart /Intelligent Buildings; and 

 Convergence of Applications. 

BIOMETRICS  Growing applications in Identity card, travel documents Public office Access 
Control, Law Enforcement, and etc.; and 

 Multi Modal Biometric System, Biometrics for all geo-socialization tools /in 
everyday appliances. 

 

 

Security: Industry Assessment and Value Chain Analysis 

Figure 10.2-26 Security Market Value Chain 
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In terms of talent, close to 27,000 people are employed in the domain of networking and security in Malaysia 

as of 2012, which represent a potential talent pool for security and platform implementations. Cyber security 

Malaysia, an agency under MOSTI, was accepted as a Common Criteria Recognition Agreement (CCRA) 

authorizing member, allowing it to evaluate and certify IT products as ISO standard 15408. Cyber security 

Malaysia set up the Information Security Professional Association (ISPA), a certification body for information 

security professionals. 

There are several companies involved in various stages of the value chain of the security and platform 

industry. Few of the notable ones include: 

 Multimedia Glory: Technology Developer, Application Developer; 

 Pacific and Orient: System Integration; 

 PUC Founder: Devices; 

 Scan Associates: Application Developer, System Integration; 

 Systech: System Integration, Devices; 

 Technology Asian Resources-Get: System integration; 

 Ascendsys: Application Developer, Technology Developer; 

 CBSA: Application Developer; 

 Dataprep: System Integration; 

 e-Lock: Application Developer; and 

 Extol Corp: Technology Developer, Application Developer. 

Biometrics Value Chain  

Figure 10.2-27 Biometrics Market Value Chain 

 

In the Malaysian bio metrics industry, over 60% of the players are in the SI section. Approximately 8-10% of 

the market participants operate end to end. The industry lacks the presence of hardware manufacturers and 



 

421 
 

the required experience in certain key segments, such as integrated/ multi modal systems. There is 

tremendous scope for new competencies to be developed in this area. 

Going forward, SI and Security Consultant roles are expected to be merged. System Integrators (SIs) will 

have to move up value the chain and provide end to end solutions to be profitable and remain relevant. SIs 

will have to expand their services and integrate biometric solutions with other AIDC and mobile technologies. 

(e.g. with contactless smart card IC, RFID, mobile signature security solution, and etc.). 

To influence the growth of the biometrics industry, few initiatives that can be taken are: 

 Collaboration and cooperation with key stakeholders locally & regionally – e.g. with APSA (Asia 

Pacific Security Association); 

 Develop local Biometrics/Integrated physical security RD&C activities – to reduce dependence on 

foreign technology. Have a Biometrics/Security Innovation center; 

 Malaysia could invite foreign companies specializing in biometrics related technologies to initiate 

RD&C activities by providing special grants and incentives; 

 More emphasis on RD&C activities is needed at universities, to develop and cultivate innovations and 

future talents in this field; and 

 Tracker programme (once technologies have been selected & sector/application prioritized)-track 

performance of technology/industry by quarter. 

 

A. Video Surveillance Value Chain  

Figure 10.2-28 Video Surveillance Market Value Chain 

 

In the Malaysian Video surveillance market, over 80% of the players are in the SI space. Approximately 8-

10% of the total number of market participants operates end to end. 
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Currently, the Malaysian industry lacks hardware manufacturers and the expertise in cross platform solutions. 

Cloud-based surveillance is still nascent and many non-security participants are stepping up to provide 

solutions. Most end-to-end providers are still nascent compared to the APAC or regional players. The current 

value chain is product centric and the future will be very much service centric – therefore the system 

integrators will move up the value chain and offer services. VSaaS (VIDEO Surveillance as a service) and 

RVM (Remote video monitoring) companies will have opportunities in this market to deliver VS /RVM over 

cloud. 

Therefore much focus /awareness programme and development of talent needs to be on the services front. 

Few of the initiatives that can be taken are: 

 Greater collaboration and cooperation with local and regional stakeholders; 

 Emphasis on RD&C activities and developing local video surveillance, integrated physical security; 

 Encourage foreign companies specializing in VS related technologies to initiate RD&C activities;  

 Development of human resources is key and more emphasis on RD&C activities needs to be put for 

universities to develop; 

 Promote the technologies and educate people (from both supply and demand perspective) on the 

possibilities with IPVS, VSaaS & RVM and Mobile VS -by either funding their activities or possibly 

even pushing for mandates to increase the adoption rate of this technology in critical areas; 

 Identify economic impact and benefits of the technology for the nation; and  

 Leading nations to benchmark/have joint research with- North America, JAKOR (Japan  and  

South Korea) & China. 

 

B. Cyber Security Value Chain  

Figure 10.2-29 Cyber Security Market Value Chain 

 
Compared to other nations, Malaysia has a well developed cyber security industry, with the potential to 

provide global solutions. Around 10% of local IT revenue and 30% of export IT revenues is derived from cyber 

security products and services.  However, there is still vast potential to develop the cyber security industry. 

Adoption of international standards and best practices will catalyze further adoption of IT technology to enable 

Malaysia to be a high technology nation. Malaysia already has good international cyber security credibility, but 

is yet to fully capitalize on business opportunities. Strengthening capability and innovation in cyber security 

industry has the potential to spill over to ICT and non ICT areas e.g. software, networking, service 

industry, e-Commerce. Local industry has the opportunity to participate in the sectors identified as part of 

the Critical National Information Infrastructure (CNII) . 
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Few of the initiatives that could be taken to boost the industry include: 

1. Ensure compliance to International standards of cyber security for CNII; 

2. Develop capability for cyber security enforcement by agreeing on standards in various areas 

like e-Commerce; 

3. Strengthen key regulatory bodies by equipping them with necessary tools and talent; and 

4. Facilitate local industry development to support CNII: 

 Develop talent pool for the industry; 

 To catalyze the growth of local Industry capability for sustained growth; and 

 Facilitate market access for local industry to go global. 

 

Industry Development 

Figure 10.2-30 Cyber Security Market Ecosystem 

 

 

Demand Creation 

To spur demand, certain organizations are already classified as Critical National Information Infrastructure 

organizations. CNII organizations must implement Information Security Management Systems to prevent the 

devastating impact of cyber threats. Aside from opportunities in CNII, few initiatives to spur demand across 

the different segments include: 

 Financial incentives to organizations to be part of the CNII to adopt cyber security systems; 

 Coordinate all cyber RD&C sponsored or conducted by the universities and independent agencies, 

and to redirect that RD&C where needed; 

 Create awareness among SME’s of surveillance, biometrics and cyber security solutions; and 

 Increase existing cyber security training and personnel development programs in order to effectively 

ensure Malaysia’s continued technical advantage and future cyber security. 

Industry 

Collaboration

R&D

Standards

• Training of researchers in advanced country

• Attract global talent from leading nations to Malaysia
• Leading foreign CoEs in security space to be encouraged to setup center in 

Malaysia

• Malaysia has established dedicated agency like CyberSecurity Malaysia, Standards

Malaysia, SIRIM, .MY Domain Registry to offeradvisory and otherservices
• Establishing not-for-profit bodies like GCSEC in Italy will provide global forums to

local companies.

• A need for public-private partnership

• Global players like Symantec have established their base in Malaysia but need to 
attract more such global players
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Impact and Enablers 

A series of steps if taken in unison, have the potential to help the market grow, along with the associated 

impact in terms of GNI and Jobs (refer figure 10.2-31).  

Figure 10.2-31 GNI & Job Impact of Security FA by 2020 

 

 

Note:* The estimated GNI Impact from each FA is reported here on an absolute basis. The potential for job impact though is looked at on 

an incremental basis. 

Aspirations to achieve the above growth in the local market as well as share of global pie to the extent of 

0.5% to 1% market share require diligent pursuing of the strategic direction for Security as outlined below 

(refer figure 10.2-32). 

Figure 10.2-32 Security FA Strategic Direction for Malaysia 

 
 

Lead Body & Implementation 

In order to assess and identify the suitable lead for the Security FA, an analysis of required competence to 

execute the defined direction is critical. While Cybersecurity Malaysia does seem a possible choice for lead, 

 

Source: Frost & Sullivan 
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its mandate does not include several aspects envisaged as part of this initiative, both in terms of coverage 

(e.g. video surveillance, biometrics) as well as scope of activities (e.g. local industry development). 

Considering both these aspects, MOSTI appears to be a plausible choice and is therefore proposed as the 

lead agency for this initiative to develop and grow the Security space in Malaysia.  

Figure 10.2-33 Security FA Implementation Lead* 

 
*Note: The identified lead body is proposed at this stage and will be confirmed by MOSTI at a later stage 

 

For the detailed execution mechanism of the above strategic direction, key tasks were identified and then an 

execution plan was detailed out using the RASCI (Responsible, Accountable, Supported, Consulted and 

Informed) framework. Some of the key steps have been identified and related roles and responsibilities listed 

(refer Table 10.2-15). 

 

Table 10.2-15 Implementation Plan for Security FA 

Key Tasks 
Responsibility 

of 
Accountable 

to 
Supported 

by 
Consulted 

with 
Informed to 

Prioritize security 
applications looking for 
funding 

Cyber Security 
Malaysia 

MOSTI EPU   

Industry Development: 
Funding to subsidize the 
cost of certification 

Cyber Security / 
MDeC 

Cradle fund    

Demand & Industry 
Creation: Incentives for 
cyber security standards 
adoption  (tax break, 
grant, lawsuit liability 
protection, eased 
regulatory obligations) by 
all organizations  
Cyber security Malaysia 
to  list down key threats 
and challenges for local 
industry to work on as 

Cyber security - 
Local/ Regional/ 
Global 

 
MOSTI/ 
MIMOS 

Information 
Security is 
additionally 
to be 
considered 
along with 
IT Security 

Spread out 
the word 
among 
NGOs/ Other 
associations; 
Entrepreneurs 
SME Corp / 
MDeC 

REQUIRED COMPETENCE ALIGNMENT WITH AGENCY 

MANDATE 

MOSTI

• Ability to provide/possess 

technical competence in the 

Security space

• Ability to lead and guide 

other agencies to implement 

the strategic direction;

• Already developing the area 

of security through 

CyberSecurity Malaysia and 

MIMOS

• MOSTI agenda to 

drive and manage STI for 

socioeconomic growth by 

intensifying creativity & 

innovation; 

strengthening market 

driven R&D;

 sourcing and diffusing new 

technology;

developing and attracting 

talent;

deepening STI awareness;

aligns with the requirement of 

developing Security FA

SECURITY FA LEAD AGENCY
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Key Tasks 
Responsibility 

of 
Accountable 

to 
Supported 

by 
Consulted 

with 
Informed to 

direction for growth 

Promote Local Industry: 
Guidelines to include 
preference to local cyber 
security players 
conforming to standards 

Cyber security/ 
MDeC/ MIMOS 

MOSTI 
NEF 
TeAM 

MIGHT/ 
MAMPU 

 

Local demand - Local 
data center requires data 
security 

MAMPU / MKN  
Cyber 
Security 
Malaysia 

  

Incentive (grant, tax 
break) to companies and 
individuals with local 
solutions in cyber security 

MDeC MIDA, 
SME Corp, 
Cybersecurity 
Malaysia 

MoF, EPU MOSTI 
IHLs 
industry 
associations 

Fund 
recipients 

Enabling Conditions: 
Provide training to 
improve quality of 
professionals 

Cyber Security 
Malaysia 

 
International 
certification 
bodies 

  

Indigenous technology n 
emerging areas of 
national security : 
Develop local Video 
Surveillance Integrated 
physical security RD&C 
activities, Biometrics 
research – to reduce 
foreign technology 

Cyber Security 
Malaysia  

MOSTI   SME Corp 

International 
Collaboration for local 
industry capability 
development: Promote 
alliances of local vendors 
with international brands 
to develop higher value 
solutions 

Cyber Security 
Malaysia 

MOSTI    

Global Expansion: 
Facilitate market access 
for local industry to go 
Global   

Cyber Security 
Malaysia 

MOSTI    

Resources and Funding  
 

MOE, MOHE, TalentCorp (supported by Cyber Security Malaysia) are the major agencies responsible for the 

development of skilled human resources.  

Table 10.2-16 Security FA-Funding Requirement & Sources 

Resources Size Source 
Funding RM  413 million * EPU, MoF 

Human Capital RM 93 million ** MOHR, MOHE, MOSTI, MoF 
*   Estimation based on MOSTI’s “National RD&C Roadmap for Self Reliance in Cyber Security Technologies” 
** Estimation based on MOSTI’s “National Strategy for Cyber Security Acculturation and Capacity Building Program” 
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Key Risk and Mitigation Plans 

Table 10.2-17 Key Risks and Mitigation Plan for Cyber Security 

Risk Mitigation Plan 

Lack of coordination A Cyber security coordination team with members from various 
government agencies (MOSTI, MAMPU, MCMC, KPKK, MDeC, MKN, 
Bank Negara, Securities Comm.) needs to be set up 

Lack of awareness and 
commitment 

Commitment has to be enforced through KPIs and performance targets 
for direct and indirect stakeholders 

 

Research and Development  
 

Current competency of Malaysia in the field Security is modest, with very few patents and few commercialized 

products. The table below shows the current capability of Malaysia in the Security IP space: 

Table 10.2-18 Current Competency of Malaysia in Cyber Security 

IP Number 

Patents granted 19 

Patents applied 73 

Commercialized products 7 

Potential commercialized, pre-

commercialized and completed 

projects 

45 

 
There is significantly high level of RD&C activity in Security area across the world, specifically in the cyber 

security space. Security research is high in the areas of cloud, device, application and network. In the 

surveillance space, RD&C is high in IP video, megapixel IP cameras and in open source video management 

solutions.  The following table provides an overview to the kind of research going on across the world in the e-

Services industry. 

Table 10.2-19 Activity Levels in Security Research 

Security Area 

Level of 

Activity Comments 

Cloud Security High 

Security for the cloud is a very broad arena. Focus is on Governance and Operation. 

Specific areas of interest include Enterprise Risk Management, Compliance and Audit 

Management, Business Continuity, Disaster Recovery, Application Security, Encryption 

and Key Management, Identity and Access Management and Security as a Service. 

End Point and 

Mobile Device 

Security 

High 

Intensity of research is high in North American, European and Asian regions. Device 

manufacturers,  OS and other security vendors focus on Hardware encryption, device 

tracking and recovery,  device management, multi-layered firewall protection, 

authentication  and Security as a Service. 

Wireless 

Security 
High 

Focus areas include  Securing Internet of Things (IoT), security options for Wi-Fi, man 

in the middle attacks, location based security, external sensors, wireless routers, small 

cell security. 
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Security Area 

Level of 

Activity Comments 

Network 

Security 
High 

Secure protocol design, intrusion prevention and detection, security monitoring, 

managed firewall, threat analysis, network intelligence are some of the focus areas. 

Web and 

Application 

Security 

Medium 

Cryptography, web firewalls, new techniques for deep packet inspection, web browser 

security, malware protection, spam control, code-level analysis, real-time threat 

detection and fixing, compliance and management are some of the major areas of 

focus. 

IP Video 

Surveillance 
High 

Video surveillance is of primary importance in several applications, such as homeland 

security, financial institutions, and large enterprises. The main advantage of IP video 

surveillance is that it can span over a wide area and facilitate high-speed monitoring. 

This, along with reliability and scalability, makes IP-based video surveillance a must 

have solution for its application areas. Also, value added integrations (such as access 

control, biometric identification, gesture recognition, and so on), makes it indispensable 

for advanced safety and security. 

Advanced 

Video Analytics 
Medium 

Advances in software and improved algorithms lead to video analytics being a strong 

trend in this sector. Customized video analytics for specific applications are being 

observed. Advanced image processing software, such as face recognition are being 

deployed as a part of video analytics to enhance the accuracy of a surveillance system 

and reduce false alarms. 

Intelligent Data 

Processing 
Medium 

Combining artificial intelligence with existing video analytics algorithms could be a good 

idea. Certain ideas are shaping up in this direction, for example, IntuVision, the US, is 

researching on algorithms that emulate the human vision cognition system. 

Integrated 

Surveillance 
Medium 

The US Army’s Combat Outpost Surveillance and Force Protection System (COSFPS), 

nicknamed Kraken, is a force protection surveillance system that integrates a host of 

technologies and is the first of its kind for extensive ISR use. Developed as a part of the 

Integrated Base Defense (IBD) project, the Kraken serves as enterprise architecture 

that offers interoperability between units, base (whether fixed, semi-fixed, or mobile) 

and the sensors and systems shared between these entities to enhance situational 

awareness. 

Megapixel IP 

cameras 
High 

California-based IQinVision provides megapixel/high definition cameras addressing the 

needs of various security markets. The company’s H.264 and MJPEG HD (high 

definition) megapixel IP cameras (IQeye series) are attributed for high resolution and 

cost-effectiveness. IQinVision also provides various software solutions to complement 

surveillance systems. Some of the markets for the company’s IP camera include: retail 

security, campus safety, casino surveillance, and transportation. 

Advanced facial 

recognition 
Medium 

Researchers from the Australian research institute, NICTA (National ICT Australia) are 

engaged in developing a facial recognition technology (software), which identifies 

suspects using images from surveillance cameras. NICTA’s face matching is based on 

a technique called Multi-Region Histograms (MRH) which features very high speed 

matching; capability to match low resolution images from CCTV; small memory 

footprint; and so on. The technology is ideal for embedded systems, as well as CCTV 

and mobile applications. 
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Security Area 

Level of 

Activity Comments 

Voice 

Identification 
Medium 

The voice biometrics collected during any security breach can be helpful for further 

forensic analysis by the organization. 

Open Source 

Video 

Management 

Software 

High 

An IP video management system is expected to manage user access, IP cameras, and 

analog cameras (through video encoders); provide the viewing interface; perform video 

searching, processing, archiving and exporting; integrate third party systems such as 

access control and video analytics; provide stationary, remote or mobile access, and so 

on. 

 

Focus Area: e-Services 

Industry Overview 

The Global e-Services industry (comprising of e-Government, e-Healthcare and e-Learning services), is 

expected to grow at a CAGR of 11% and reach revenues of RM 767 million by 2020 from about RM 300 

million in 2011. In Malaysia, the e-Services industry is expected to grow at a much faster rate of 18% CAGR 

and is expected to reach a size of RM 3.7 million by 2020 from RM 0.8 million in 2011.  

Figure 10.2-34 Global and Malaysian Market for e-Services 

 

 

Government’s orientation towards elimination of face-to-face meetings, awareness for paperless transactions, 

reduction in the carbon footprint and green ICT initiatives, coupled with the need for transparency and 

accountability in government spending, are some of the factors that drive growth in the e-Governance market 

in Malaysia. For e-Health, the main drivers are the need to ensure availability of scarce healthcare resources 

to all parts of the country. The need to leverage IT in hospitals, in particular (and healthcare in general), to 

ensure better operational efficiency,  as well as connectivity between health centers, hospitals and insurance 

companies with the aim of creating and maintaining a nationwide network of Electronic Health Records for 

citizens, is also an important deriver for the growth of e-Health services. In e-Learning, one of the main drivers 

in the Malaysian market is the access to broader geographical markets that e-Learning and online programs 

provide.  The ability to make learning more available, more cost-effective and convenient to a broader 

constituency of learners is expected to drive the market. 

Some of the key drivers for e-Services include growing globalization trends, lowering margins and offering 

better service at lower costs. Growing trend of online purchases is another factor driving the growth of e-

Services. For healthcare, a key enabler is broadband itself especially in rural areas. Another enabler would be 

the simplification of delivery of e-Services. In financial services, a key enabler is security and authentication, 

both on service provider and consumer end. 

Source: Frost & Sullivan 
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Key Drivers for e-Services 

 

 

Industry Assessment: Value Chain Analysis 

Figure 10.2-35 Assessment of Value Chain for e-Services 

 

As shown above in the value chain analysis, Malaysia has current competency in network infrastructure 

services and this includes existing players like Telekom Malaysia, TIME, Maxis, Celcom and others. However, 

broadband is still expensive for consumers and SME’s. In software development and system integration, 

there is scope for competency to be developed. The lack of a highly-skilled local labor pool has meant that 

there are few local providers with the market dominated by the global IT service providers.  

Industry Development 

The e-Government, e-Health and e-Learning initiatives in Malaysia have become key channels for the 

delivery of services. However, in order to further increase the development and uptake of e-Services; right 

regulatory framework, adequately trained human capital and good infrastructure are essential.  Programs to 
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Source: Frost & Sullivan 

increase the awareness of existing and new e-Services are also necessary to increase adoption. Some of the 

initiatives for developing this key FA include:  

• Create standards and regulations for Health IT systems; 

• Financial incentives for local software providers creating content for e-Learning or e-Government 

services (RD&C tax credits, grants and funds); 

• Grants to  hospitals and healthcare providers to adopt  Health IT and electronic records; 

• Mandate the use of electronic health records in public and private hospitals; and 

• Promote greater accountability of fund recipients and an audit of existing initiatives to look at 

resource efficiencies. 

Demand Creation 

Apart from industry development initiatives, the need to create demand among large enterprises, SME’s and 

consumers for e-Services is important to the growth of this industry. The strategic aim is to increase the 

participation of consumers and enterprises in the growth, to reduce service costs and also introduce certain 

level of transparency and accountability. This involves enabling SME’s to adopt e-Services, like e-

Procurement and e-Commerce, in order to improve the business processes and information, increase reach 

to a wider spectrum of potential customers and increase efficiency and turnaround time. A few initiatives to 

spur demand across the different segments include: 

• Incentivize e-Transactions for greater adoption and Increase adoption of e-Perolehan for all 

government tenders; 

• Introduce e-Government services in  different  languages for greater adoption, improve user 

friendliness and comprehensiveness; 

• Target zero face-to-face services in the medium term to spur greater adoption among SME’s and 

consumers; 

• Increase attractiveness of e-Banking by enabling usage through different channels (example. 

social media); and 

• Greater promotion of MDEX (Malaysia Digital Enterprise Exchange) as the preferred B2B 

platform among SME’s. 

Impact and Enablers 

The above initiatives in the e-Services industry are expected to positively impact the Malaysian economy, 

transforming it into a high knowledge economy; the chart below provides the estimates of the impact in terms 

of the number of jobs and GNI.   

Figure 10.2-36 GNI & Job Impact of e-Services FA by 2020* 

 
 

Note:* The estimated GNI Impact from each FA is reported here on an absolute basis. The potential for job impact though is looked at on 

an incremental basis. 
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Figure 10.2-37 e-Services FA Strategic Direction for Malaysia 

 

Lead Body & Implementation 
 

In order to assess and identify the suitable lead for the e-Services FA, an analysis of required competence to 

execute the defined direction is critical. Additionally the MDeC has significant experience in driving e-

Government, e-Healthcare and e-Learning initiatives through flagship projects. This puts MDeC in a relevant 

position to lead this initiative. MDeC is therefore proposed as the lead agency for this initiative to develop and 

to pursue the e-Services agenda in Malaysia.  

Figure 10.2-38 e-Services FA Implementation Lead* 

 
*Note: The identified lead body is proposed at this stage and will be confirmed by MOSTI at a later stage 

 

REQUIRED COMPETENCE ALIGNMENT WITH AGENCY 

MANDATE 

MDeC

• Ability to provide/possess 

technical competence in the 

eServices space

• Ability to lead and guide 

other agencies to implement 

the strategic direction for e-

Services

• Already developing the area 

of e-Services through various 

initiatives  

• MDeC has significant 

experience in driving e-

Government, e-Health and e-

Learning initiatives through 

flagship projects, measuring 

& monitoring performance 

and providing consultation 

services in the area hence 

aligns with the requirement of 

developing the e-Services FA

e-Services FA  LEAD  AGENCY
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For the detailed execution mechanism, key tasks were identified and then an execution plan was detailed out 

using the RASCI (Responsible, Accountable, Supported, Consulted and Informed) framework. Some of the 

key steps have identified roles and responsibilities. 

Table 10.2-20 Implementation Plan for e-Services 

Key Tasks 
Responsibility 

of 
Accountable 

to 
Supported 

by 
Consulted 

with 
Informed 

to 

Financial incentives for local 
software providers creating 
content for e-Learning or e-
Government services 

MDeC, MIDA, 
SME Corp 

MoF, EPU MOSTI 
IHLs 
industry 
associations 

Fund 
recipients 

Grants to hospitals and 
healthcare providers to 
adopt Health IT and 
electronic records 

Ministry of 
Health (for 
public 
hospitals), 
private sector 
to fund 
themselves 

MoF 
MDeC 
(Health IT) 

 
Individual 
Hospitals 

Mandate the use of 
electronic health records in 
public and private hospitals 

MOH - public 
hospitals, MKN 
(MKN will be 
responsible for 
national 
security - e.g. 
outbreaks) 

MOH    

Incentivize secured e-
Transactions for greater 
adoption (e.g. reducing the 
cost) 

SME Corp 
(particularly for 
SME’s), 
MAMPU 

MoF 
CyberSecurity 
Malaysia 

MITI (owner 
of 
TrustMark) 

SMECorp 

Increase adoption of e-
Perolehan for all tenders 

Ministry of 
Finance 

MDeC MOSTI  SMECorp 

Create standards and 
regulations for health IT 
systems 

Department of 
Standards, 
Malaysia 

MOSTI MKN   

Promote usage of e-
Documents and digital 
signatures in government 
contracts 

Cyber Security 
Malaysia 

MOSTI    

Introduce e-Government 
services in local languages 
for  greater adoption + 
improve user friendliness 
and comprehensiveness 

MAMPU MDeC 
State 
Governments 

  

Promote the creation of 
digital learning repositories 
in public and private 
universities 

IHLs MOHE    

Increase SME’s/consumers 
adoption of e-Services with 
the target of zero face-to-
face services 

MDeC (MDEX 
is the platform 
for e-Services), 
SME Corp  

MDeC Bank Negara   

Move towards health record 
digitization through 
Electronic Medical Records 

MOH - public 
hospitals, MKN  

MOH    
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Key Tasks 
Responsibility 

of 
Accountable 

to 
Supported 

by 
Consulted 

with 
Informed 

to 

and Personal Health 
Records 

Promote accountability of 
fund recipients to funding 
agency 

Fund agencies MoF    

Increasing the attractiveness 
of e-Banking (use of social 
media for access) 

Bank Negara Bank Negara    

 

Resources & Funding  
 

MOE, MOHE, TalentCorp are the major agencies responsible for the development of skilled human 

resources. Majority of the funding for the above initiatives is expected to be from the public sector.  

  

Research & Development  
 
Current competency of Malaysia in the field of e-Services is modest with very few patents and few 

commercialized products. The table below shows the current capability of Malaysia in the e-Services IP 

space: 

Table 10.2-21 Implementation Plan for e-Services 

IP Number 

Patents granted 2 

Patents applied 23 

Commercialized products 51 

Potential commercialized, 

pre-commercialized and 

completed projects 76 

 
There is significant medium to high level of RD&C activity in e-Services across the world. Need for secure and 

fast transactions across a variety of devices reflects the high RD&C activity that is taking place in digital 

commerce, online banking and e-Payments across the world. The following table provides an overview to the 

kind of research going on across the world in the e-Services industry. 

Table 10.2-22 Activity Levels in e-Services Research 

e-Services 

area 

Level of 

activity Comments 

e-Governance Medium 

India is actively involved in the RD&C with the goal of developing varied e-

Governance services. European nations on the other hand are focusing on 

services that could make life easy for elderly people and USA is leveraging 

semantic capabilities for a transparency in governance.  

e-Health, 

telemedicine 
High 

North American and European countries and a few countries in Asia are 

actively involved in developing efficient health care services. Europe focuses 

on developing solutions for elderly. Compliance and regulatory issues are 

given more importance.  

e-Education Medium 
Korea is working on changing the education model of their country. ISRO in 

India is actively involved in the RD&C for distance educations services. 
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e-Services 

area 

Level of 

activity Comments 

Digital 

commerce, 

Online 

Banking, e-

Payments 

High 
Secure and fast transaction in mobiles has been gaining attention among 

researchers in USA, Korea and other European countries.  

e-Learning Medium 
EU has commissioned projects that involve establishing standards, seamless 

integration of e-Learning, content and Knowledge Management Systems. 

 

Focus Area: Ubiquitous Connectivity 

Industry Overview 

With the advent of mobility devices and increased mobile internet penetration, one has the option to be 

connected or ‘online’ all the time from any location. This opportunity has been termed as Ubiquitous 

Connectivity. The Ubiquitous Connectivity, as considered here, includes various enabling technologies like 

NFC, LTE, WiMax, Global Positioning System (GPS), Geographic Information Systems (GIS), location-based 

services (LBS) and so on. Mobile internet adoption is expected to grow steadily in the future as well and 

existing mobile networks will be upgraded to offer greater capacity and data transfer speeds. The purchase 

and usage of mobile apps has also been considerably increasing – in fact estimates suggest that 

smartphones will account for 23% of all new handsets sold by 2013
[1]

 - with almost 1-in-4 people already 

indicating that they used a smartphone (Q1 / 2010).
 [2]

. These are the primary drivers for the growth of this 

industry globally, along with increased adoption and usage in other sector like retail and tourism as well. 

Global revenues for this area are expected to grow from RM 1,620 million in 2011 (estimated) to RM 2,737 

million in 2020 (forecasted).
[3]

 However, to enable this growth certain key aspects to be addressed will be 

collaboration and standardization. Collaboration between key industry players in order to provide end to end 

services seamlessly for NFC, GPS, GIS, LBS, and etc., will be a key to growth. Also, setting up of standards 

for upcoming technologies like NFC and ensuring that latest technology developments are considered in 

regulations and policies, will provide a needed boost to opportunities. Upgrading of networks to provide higher 

speed data on all kinds of mobility devices will be essential for growth as well.  

Figure 10.2-39 Global Market for Ubiquitous Connectivity 

 

Source: Frost & Sullivan 
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Malaysia also has tremendous potential for growth in this area and can benefit from this opportunity. For 

Ubiquitous Connectivity, Malaysia is expected to grow from RM 9.9 million in 2011 (estimated) to RM 16.6 

million (forecasted) in 2020.
[4]  

Figure 10.2-40 Malaysian Market for Ubiquitous Connectivity 

 

Source: Frost & Sullivan 

There are various key areas of application which hold the growth opportunity for this industry. Some of the 

key opportunities identified are: 

Tourism: This sector holds a lot of potential, especially for technologies like location based services. 

Providing easy internet access via mobiles, or other devices, to tourists will be a key to the implementation of 

any application. Various applications can be enabled with Ubiquitous Connectivity – such as traffic 

information, destination information, recreational areas, weather updates, recommended hotels and 

restaurants and so on. Marketing activities targeted at tourists like spot discounts, ease of payments can be 

enabled by usage of NFC technologies.  

Retail: Connectivity can help retailers provide creative marketing options and venues to provide mobile 

payments using NFC technologies. Targeted messages can be delivered to users based on proximity and 

available data about their preferences, using technologies like location based services.  

Transportation: This sector is sure to benefit from technologies like GPS and NFC. Especially in the area of 

public transport. NFC holds a lot of potential to speed up the processes and ease ticketing services. Also, 

arrival times, taxi services, timetables and etc. can be made available via Ubiquitous Connectivity – anytime, 

anywhere to help speed up transport services. 

Industry Assessment: Value Chain Analysis 

A value chain analysis was carried out in order to understand the areas of competence for Malaysia. Based 

on the current state of Malaysia, in terms of strength of players in various elements of the value chain, 

competencies across value chain were evaluated. 
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Figure 10.2-41 Ubiquitous Connectivity Value chain analysis 

 

Currently, in the value chain – there are enough players and ample competence among the network 

providers. However, on the end of the value chain relating to content development and application orientation 

– there is still scope for a lot of development. In the space of GIS, there are some companies like GeoSense 

and Geomatika that provide solutions. However, in the upcoming NFC technology space there is still scope 

for players to gain strength. Companies like Smartag are trying to establish their presence in this area, but are 

still at a stage of forming collaborations to gain technical support. In terms of infrastructure requirement, LTE 

implementation and adoption is expected to pick up pace in the next 2-3 years, leading to ready infrastructure 

for application of Ubiquitous Connectivity. Existing talent pool can be tapped for this area – people in 

networks working in various Telco’s and there is RD&C manpower base in certain local and MNC 

organizations.  

Ubiquitous Connectivity Technology Direction  
 

Industry Development 

For the Ubiquitous Connectivity industry to grow at a healthy pace, and to make the most of this opportunity, 

the starting point is infrastructure enablement to support it. The digital divide is a major concern being faced in 

Malaysia, which needs to be overcome in order to enable Ubiquitous Connectivity.  

Demand Creation 

A technology area can be successful if there is enough adoption for it in the various application areas. In this 

area, the strategy that can be followed is to look for opportunities of implementation in the ETP, GTP and 

other National Transformation Programmes. These National Transformation Programmes provide a ready 

market for these technologies, providing the necessary impetus in the short term.  

In the medium term, demand creation can be stimulated by using these technologies in transforming public 

services. For example, use of GIS in enhancing the planning and decision making capabilities of public 

sector organizations. MyGIS - Malaysia Geographic Information Systems is a forum in this area for 
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information sharing. However, in the medium term, various services offered can be extended to public and 

private organizations for numerous applications. 

In the long term, demand creation can be achieved by ensuring adoption of behavior changing technologies 

like NFC, through its implementation in public transport systems. It will spur usage in other application areas 

such as retail and hospitality as well.   

Impact & Enablers 

Ubiquitous Connectivity as a focus area can have a significant impact on the GDP and job creation front. For 

GDP, if the focus area is only developed within Malaysia – an economic impact of RM 7.5 million is forecasted 

by 2020 and about 100 jobs can be created in this area. (The number of jobs is few initially as existing 

resources will be utilized from adjacent areas of competency). However, if a 1% market share of the global 

opportunity be tapped, it will lead to a GDP impact of RM 15.8 million and about 17,000 jobs by 2020.  

Figure 10.2-42 GNI & Job Impact of Ubiquitous Connectivity FA by 2020* 

 

 

Note:* The estimated GNI Impact from each FA is reported here on an absolute basis. The potential for job impact though is looked at on 

an incremental basis. 

To achieve this a strategic direction along with clear implementation needs to be pursued (Figure 10.2-43).  

Figure 10.2-43 Ubiquitous Computing FA Strategic direction for Malaysia 

 

Source: Frost & Sullivan 



 

439 
 

Lead Body & Implementation 
 

In order to assess and identify the suitable lead for the Ubiquitous Connectivity FA, an analysis of required 

competence to execute the defined direction is critical. Additionally, we also evaluated the assignment in the 

context of the mandate of the agency, before finalizing the lead. Considering both aspects (refer figure 

below), KPKK appears to be a logical choice and is therefore proposed as the lead agency for this initiative to 

develop and grow the Ubiquitous Connectivity space in Malaysia.  

Figure 10.2-44 Ubiquitous Computing FA Implementation Lead* 

 
*Note: The identified lead body is proposed at this stage and will be confirmed by MOSTI at a later stage 

 

For the detailed execution mechanism, key tasks were identified and then an execution plan was detailed out 

using the RASCI (Responsible, Accountable, Supported, Consulted and Informed) framework. Some of the 

key steps have identified roles and responsibilities. Overall, it is recommended that SKMM should be involved 

closely in this area for it to succeed. Also, MDeC should be closely involved for MSC companies whereas 

PIKOM and TM should be involved for non-MSC companies.  

Table 10.2-23 Implementation Plan for Ubiquitous Connectivity 

Sl.
No. 

Key Tasks  Responsibility 
of 

Accountable 
to 

Supported 
by 

Consulted 
with 

Informed to 

1 

Infrastructure 
Enablement: 
Institutional 
mechanism to bridge 
the Digital Divide 

 
KPKK, SKMM is 
implementing 
body under 
KPKK 

  
KPKK 

  
MIMOS 

  
MIMOS 

  
PEMANDU 

2 

Standards Body: 
Establish a relevant 
body to 
create/monitor 
standards for 
upcoming 
technologies like 
NFC in Malaysia 

 
SKMM, 
Standards 
Malaysia 

  
KPKK 

 
MoF 
Bank 
Negara 

 
MoF 
Bank Negara 

  
Private 
sector 
players 

REQUIRED COMPETENCE ALIGNMENT WITH AGENCY 

MANDATE 

KPKK

• Regulatory/Developmental 

Jurisdiction over the space

• Ability to provide/possess 

technical competence in the 

space

• Ability to lead and guide 

other agencies to implement 

the strategic direction;

• Already developing the area 

• KPKK is the Information, 

Communications and Culture 

Ministry and has the 

ministerial jurisdiction over 

the entire communications 

sector

• Considering Wireless 

intelligence has a key role in 

the communications 

UBIQUITOUS CONNECTIVITY FA LEAD AGENCY
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Sl.
No. 

Key Tasks  Responsibility 
of 

Accountable 
to 

Supported 
by 

Consulted 
with 

Informed to 

3 

Local Industry 
Promotion: 
Mechanism to 
integrate local 
technologies in new 
network deployment 

 
MOSTI, AIM 

 
AIM 

 
PIKOM 

 
MTDC 

  
Research 
institutes, 
universities 
and local 
companies 

4 

Capability 
development 
through 
partnerships: 
Establish forums 
related to encourage 
collaboration 
between players 
across segments 

 
MOSTI, MDeC 

  
MOSTI 

 
PIKOM 
 TM 
NEF  

  
PIKOM 

  
Telecom 
companies 

5 

Leverage other FA 
Focus:  Align with e-
Services to drive 
adoption of e-
Government, e-
Learning and e-
Healthcare 

  
KPKK 

  
MoF 
EPU 

  
MDeC 

  
MOSTI 

  
All agencies 
involved in 
the related 
FA 

6 

Supply Creation; 
Encourage 
development of  
mobile applications 
companies 

 
MDeC 

 
MDeC 

 
KPKK 
MCMC 

  
PIKOM 

  
Universities 
and local 
companies 

7 

Demand Creation: 
Leverage 
Geographic 
Information Systems 
(GIS) in enhancing 
the planning and 
decision making 
capabilities of public 
sector organizations 

  
KPKK 

  
JUPEM 

  
JUPEM 

  
Ministry of 
Natural 
Resources 
and 
Environment 

  
Ministry of 
Natural 
Resources 
and 
Environment 

8 

CoE to focus on 
research in areas 
like LBS, GPS, GIS 
and 
content/application 
industry on top of 
UC 

JUPEM - survey 
and mapping 
department - 
Ministry of 
national 
resources  

Ministry of 
Natural 
Resources 
and 
Environment 

 MOSTI 
PIKOM 

Ministry of 
Natural 
Resources 
and 
Environment 

Industry 
players and 
research 
institutes 

Some risks identified to this strategic implementation are: 

 Security concerns: When connectivity all the time becomes a norm, huge amounts of information sharing 

will happen from various sources all the time, including private information. Thus, security issues could 

pose a major concern if not handled well in advance; 

 ICT Literacy: The adoption and usage of Ubiquitous Connectivity is quite dependant on the ICT literacy 

amongst people. This would essentially mean usage of devices and technologies, confidence in using 
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upcoming technologies and capabilities and their utilization to improve productivity across different 

sectors; 

 Inter-agency collaboration: Collaboration between various agencies is a major concern for any strategic 

implementation plan. There are differences in sharing information and resources and often this delays the 

implementation plan or leads to it being shelved; and 

 Different information systems across organizations: Many agencies or organizations work on legacy 

systems, whereas some others may have advanced or moved to better systems. This poses a major 

threat to any data or information sharing or any kind of integration. 

Steps to mitigate risks: 

 Involvement of Cyber security: Cyber security can be involved in the implementation steps at an early 

stage to mitigate the security concerns and make sure appropriate security norms are in place with the 

growth of connectivity; 

 Promotional campaigns and free workshops can be held to create awareness about new ICT 

technologies and their usage. Mass usage can be encouraged by adopting these technologies at a public 

services touch point to generate the required confidence; and 

 Careful change management process needs to be in place to ensure that systems, people and processes 

are in sync with the change. 

 

Research & Development 

An analysis of the base of available technologies in Malaysia showed that there are 7 commercialized 

technologies, 1 granted patent and 19 applied patents in the area of Ubiquitous Connectivity. Apart from this, 

there are 27 projects in potential and pre-commercialized stages.  

Besides this current pool of available technologies, certain niche areas were identified for implementation 

under Ubiquitous Connectivity as well. These areas hold potential based on their global level of activity 

(indicative of research happening in this area) and also their alignment with various roadmaps (indicative of a 

quick progress path).  

Table 10.2-24 Activity Levels in Big Data & Analytics Research 

Ubiquitous Connectivity Level of activity 

WiMax Medium 

LTE High 

LBS Medium 

GPS Medium 

GIS Medium 

Broadband Low 

Wireless Broadband High 

 
From the above figure it is clear that LTE and wireless broadband have high level of activity globally in terms 

of research. Under LTE - LTE Self Organizing Networks (SON), Multiple Antenna Techniques, Single Carrier 

Frequency Division Multiple Access (SC-FDMA) modulation scheme, carrier aggregation and extended 

multiple-input, multiple-output (MIMO) functionality are some areas of interest for researchers globally. Under 

wireless broadband - Intensity of innovation and research is high and is expected to increase further. Some of 

the Asian countries focus on empowering rural areas, while developed nations focus on high speed 

broadband service, LTE Advanced, wireless access and backhaul, modeling and simulation for broadband 

and multi antenna techniques.  
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Related to roadmaps - under cyber security, niche FAs would be areas like network security and M2M 

security. Also, mobile applications and social networks are niche areas related to Ubiquitous Connectivity and 

fit with the open source software roadmap as well.  

POINT FOR CONSIDERATION: FA Prioritization 

While the FAs have been identified and the strategic direction recommended, it is also imperative to prioritize 

the same in case it is decided either to optimize investment or to take a step by step approach to focus on the 

various FAs. 

As such we have come up with a two factor methodology to determine the prioritization of the various FAs. 

The two factors are 

1. Impact of the FAs by 2020; Here we are using the incremental jobs created, if we focused on 

Malaysia only, by the FA in year 2020; and 

2. Current capability of the Malaysian RD&C and the industry: We are using the average of 

technology maturity (weighted average score with commercialized technologies getting the highest 

weight, followed by patents, potentially commercialized, patent applications and research projects) 

and the capability of the local ICT industry. 

This analytical approach provides us the following view of the various FAs:  

Figure 10.2-45 Focus Area Prioritization 

 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

 

  

From this view we can identify certain distinct categories as follows 

Category I - High Impact FAs backed by local capability:  The FAs of e-Services, Security and Wireless 

Intelligence fall into this category.  We would recommend including Cloud Computing in the same, given the 

impact and potentially higher ease of building capabilities in the area. 
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Category II: Medium Impact FAs with relatively limited local capability:  The FA of Big Data & Analytics 

falls into this category. We recommend considering the inclusion of the same if we want to go beyond the four 

FAs mentioned above in Category I. 

Category III: Low Impact FAs with relatively high local capability:  The FA of Ubiquitous Connectivity falls 

into this category. We recommend lower priority for this FA.  

Recommendation 1.2: Create funding for strategic IP Filing and acquisition in FAs  

Issue 

While several funds exist, there is no fund for IP protection in global markets. The “Gap Analysis” focused on 

IP management identified a critical unaddressed need for funding to support patenting activity at the university 

level, as well as at public RD&C institutions. The same is perhaps true of Small and Medium Enterprises and 

early-stage start-ups. The cost of filing patents has significantly increased and an international patent filing via 

PCT (Patent Cooperation Treaty) is an expense seldom supported by RD&C or Techno-Funds.  

Figure 10.2-46 Analysis of Available Funds for IP 

 

Best Practice 

Strategic acquisition of IP is becoming increasingly critical for not just companies but even nation states. A 

look at some of the leading RD&C nations indicates a strategic orientation to IP acquisition and filing and 

reflected in the funding available for the same (refer figure below). If we plan to pursue leadership in identified 

FAs, we need to accordingly allocate resources for strategic IP acquisition and filing. 
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Figure 10.2-47 Best Practices IP Protection is a Strategic Choice of Leading RD&C Nations 

 

Action 

 

Creation of MYIP Fund of RM 150-250 Million is proposed under MOSTI. The primary objective of the 

appropriation is to finance international patent filings costs, including legal and filing fees. Further, the fund 

intends to support the development of IP portfolio critical to Malaysia’s strategic focus on identified FAs. The 

IP fund is envisioned to develop a strong IP position for Malaysia, leading to a 10 fold increase in the total 

number of patent filings by Malaysian entities by 2020 - to reach the level of innovation typically seen by 

countries such as South Korea, US and Japan. It is also expected to offer market protection for home-grown 

Malaysian ICT companies, when competing in national and international markets, from patent trolls and unfair 

competition. The IP fund is conceptualized with the intent to provide a National Competitive Advantage in the 

regional and global context.  
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Figure 10.2-48 Key Areas for MYIP Fund 

 

It is recommended that the fund be initiated as a public fund in year 1 and transition into a public-private fund 

with 60% private and 40% public funding over next 2-3 years. 

Lead Body & Implementation  

The lead agency to manage and disburse the envisaged fund should have an end to end perspective on 

innovation in the country; understanding of the current innovation eco-system and ability to drive it towards 

achieving the 2020 objectives. Agensi Inovasi Malaysia (AIM) appears to be appropriate choice considering 

the strategic nature of the above fund. With AIM having the mandate to drive the national innovation agenda 

to generate new-wave wealth, it should support strategic IP acquisition and filing through this fund. It, 

however, has to be understood that the identified fund size is assessed based on ICT related technologies.  

The fund is accordingly proposed to be managed and disbursed by AIM.  

Table 10.2-25 Key Tasks and Responsibilities for MYIP Fund 

Task 
Responsibility 

of 
Accountable 

to 
Supported 

by 
Consulted 

with 
Informed to 

Define the structure and 
objective of the fund AIM 

 
AIM 

MOSTI, 
MYIPO, 
MTDC, 
MIGHT 

IHL, RI, Trade 
Assoc, MITI, 
MATRADE, 
MOHE, EPU, 
MoF 

SMEcorp, 
Trade 
Associations 

Finalize funding criteria 

Set-up the fund  AIM AIM 
AG 
Chambers,  

EPU, MoF 
All 
stakeholders 

Disburse fund for strategic 
filings. Perform the 
evaluation 

 AIM as the fund 
manager 

AIM MIGHT 
MOSTI, 
MIMOS 
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Strategic Initiative 2: Prioritizing Research & Development in FA 

Recommendation 2: Enhancing and Aligning the Existing Technology Roadmaps 

The various technology roadmaps are a vital cog in the overall establishment of the National Strategic ICT 

Roadmap. The multitude of roadmaps in the ICT arena is themselves a cause of confusion rather than 

providing a sense of direction. Accordingly an overarching perspective of how various roadmaps link across 

each other is presented in the figure below. While the RD&C Framework (part of ICT Human Capital 

Development Framework) defines the RD&C infrastructure for IHLs, the technology roadmaps are directions 

to ICT RD&C in the country. While technology roadmaps do exist, providing direction to ICT RD&C, several 

areas of enhancement are proposed as part of this review. Once enhanced and aligned with the FAs, these 

roadmaps create the basis for developing RD&C outcomes that feed into developing the ICT FAs detailed as 

part of Strategic Initiative 1 (SI 1) in terms of innovative technologies and IP. The pursuit of ICT FA (as 

detailed in SI 1) provides the linkage to RD&C outcomes (emerging by pursuing technology RD&C roadmaps) 

with the Digital Malaysia (DM) program. This is in line with DM’s stated agenda, which proposes to design 

programs and projects to forge ahead in embracing global digital revolution & drive wealth creation and 

enhance quality-of-life, by harnessing Malaysia's existing ICT initiatives.  

To summarize the linkages, the technology RD&C roadmaps and National ICT roadmap are the supply side 

of the ICT innovation ecosystem, whereas DM envisages influencing the demand side for the same. 

Figure 10.2-49 Linkages Across the Various Roadmaps 
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The various technologies under the technology RD&C roadmap (officially approved roadmaps) map quite 

distinctly with the identified FAs as shown in the figure below:     

Figure 10.2-50 Mapping of Technology Roadmaps with FAs* 

 

 

*Nanotechnology and Greentech roadmap have been excluded in the mapping considering they are still in draft stage 

It is noted that there is a significant relationship between the existing technology roadmaps and the identifiied 

FAs. 

Issue 

We undertook a review of the various technology roadmaps as per two pronged framework of Alignment  & 

Implementability as per follows. 

Figure 10.2-51 Technology Roadmap Review Framework 

 

Certain  gaps were identified in the technology roadmaps that need to be bridged. The same are highlighted  

below: 
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Table 10.2-26 Gaps Identified in the Various Technology Roadmaps 

Technology 

Roadmap 
Summary of Gaps 

MEMS 

 Roadmap did not set milestones; and 

 Human capital for new product development needed – new generation of 

MEMS products. 

Nanoelectronics 

 No funding mechanisms identified in roadmap; and 

 Human capital for new product development needed – researchers skilled 

in RD&C, since this is an emerging technology. 

Semantic 

Technology 

 Roadmap did not set milestones;  

 Roadmap did not identify stakeholders to implement the roadmap; 

 No funding mechanisms identified in roadmap; 

 Private sector participation not detailed; and 

 Roadmap has not outlined specific programs and projects to implement 

the objectives. 

Grid Computing 

 Human capital development not detailed; and 

 New product development – future applications beyond 2010 are not 

indicated in the roadmap. 

Wireless 

Communications 

 No funding mechanisms identified; and 

 Human capital development not detailed. 

Cyber Security 

(Public version) 

 Roadmap did not set milestones;  

 Roadmap did not identify stakeholders to implement the roadmap; 

 No funding mechanisms identified in roadmap; 

 Private sector participation not detailed; and 

 Roadmap has not outlined specific programs and projects.  

Biometrics 

 Roadmap did not set milestones;  

 Roadmap did not identify stakeholders to implement the roadmap; 

 No funding mechanisms identified in roadmap; 

 Private sector participation not detailed; and 

 Roadmap has not outlined specific programs and projects to implement 

the objectives. 

Bioinformatics 
 Roadmap did not set milestones; and  

 Private sector participation not detailed. 

Public Sector Open 

Source Software 

 No key gap observed. Implementation has been extremely effective in 

terms of adoption of open source software by government organizations. 

Nanotechnology 

 No major gaps identified, based on a quick glance of the recently 

prepared National Nanotechnology Policy and Strategy for Malaysia and 

the Nanotechnology Action Plan. 

ICT Human Capital 

Development 

Framework 

 Framework did not set milestones; 

 Framework did not identify stakeholders to implement the roadmap; 

 No funding mechanisms identified in framework; 

 Private sector participation not detailed; and 

 Framework has not outlined specific programs and projects to implement 

the objectives. 
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Action 

It is not within the scope of this project to set the milestones, identify the funding mechanism, determine the 

framework for human capital development, or identify the projects and programmes for each of the technology 

roadmaps.  

a) Instead, suitable institutional mechanisms are identified, that should take the lead in implementing the 

roadmaps, and these institutional mechanisms should then take the initiative to update the individual 

roadmaps to address the gaps summarized above; 

Table 10.2-27 Proposed Governance Mechanism for the Technology Roadmaps 

Technology 

Roadmap 
Proposed Governance Mechanism 

MEMS 

 MDeC to take the lead role in pushing for MEMs development in the 

private sector; and 

 Institute of Microengineering and Nanoelectronics (IMEN from UKM) can 

be the main coordinator for RD&C activities, with  supporting 

organizations from INEE (UNIMAP), UTP, UTM, USM and MIMOS. 

Nanoelectronics 

 The National Nanotechnology Initiative (NNI) has formed NanoMalaysia 

Bhd to implement and coordinate the programmes detailed in the new 

National Nanotechnology Policy and Strategy; 

 A task force can be set up within NanoMalaysia Bhd to look into the 

implementation of the Nanoelectronics roadmap; and 

 Supporting organizations may include INEE(UNIMAP), UTP, UTM, USM, 

UM, and SIRIM AMREC. 

Semantic 

Technology 

 MIMOS to spearhead the implementation of the semantic technology 

roadmap. 

Grid Computing 

 The existing National Grid Computing Initiative (NGCI) should be taken 

over by MOHE, as MOHE is already coordinating MyREN (Malaysian 

Research Network). 

Wireless  

Communications 

 Malaysian Communications and Multimedia Commission (MCMC) to 

spearhead the implementation of the roadmap. 

Cyber Security  Cybersecurity Malaysia to lead the implementation of the roadmap. 

Biometrics 

 No existing government agency is in charge of developing the biometrics 

industry; and 

 However, biometrics only play a small role in the proposed FAs for the 

revised Strategic ICT Roadmap. If necessary, a new task force under 

MOSTI can be formed to implement the roadmap.  

Bioinformatics 

 It is proposed that the Malaysian Biotechnology Corporation spearhead 

the implementation of the roadmap, particularly with regards to 

commercialization; and 

 Supporting organizations should include the Malaysia Genome Institute, 

and the Institute of Biological Science, UM. 

Public Sector Open 

Source Software 

 Public Sector OSS is being implemented by MAMPU, with considerable 

success. The same should be envisaged for next horizon of growth. 
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Technology 

Roadmap 
Proposed Governance Mechanism 

Nanotechnology 

 The National Nanotechnology Initiative (NNI) has formed NanoMalaysia 

Bhd as the main institutional mechanism to implement the new National 

Nanotechnology Policy and Strategy. 

ICT Human Capital 

Development 

Framework 

 The ICT Human Capital Development Framework is being used as a 

guideline for ICT RD&C in institutions of higher learning by MADICT. 

 

b) Additional RD&C areas in the respective technologies are recommended as per the identified FAs; 

Table 10.2-28 FA Niche with Reference to Existing Technology Roadmaps 

 
 

c) It is also recommend that the assigned owners, as per above, go through the detailed analysis and 

upgrade the respective roadmaps; and 

d) It is recommended that following process be adopted to plan for RD&C in the various IHLs as per the 

identified FAs: 

i. Considering the fact that allocation of RD&C areas related to FAs will require ICT 

understanding as well as an understanding of IHLs, their systems and strengths, it is 

proposed that MADICT conduct a workshop for each FA with the various IHLs to identify 

specific area of RD&C for each IHL. This workshop will ensure that the current strengths of 

the individual IHLs are taken into consideration when choosing the focus RD&C area by FA. 

In addition, this will also ensure that the same is aligned with the generic ICT RD&C plan; 

ii. Further develop global linkages for the various FAs: 

 Send researchers to identified FA CoEs outside Malaysia and measure, monitor and 

incentivize the same; and 
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 Attract talent for both short and long terms stints from foreign CoEs to work in 

Malaysian IHLs. 

iii. To drive the RD&C as per the identified FAs, the governance mechanism is recommended as 

follows: 

 

Accountable  : MOSTI 

Responsible  : MADICT (MOHE) 

Consulted  : ICT HR Taskforce (MOHE), TalentCorp, MYIPO, MDeC, PIKOM 

Supported by  : MOSTI, MOHE  

Informed  : Industry Associations, Industry Players 
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Strategic Initiative 3: Bridging the Human Capital Gaps  

 

Recommendation 3.1: Align National HR ICT Plan with FAs  

 

Issue 

 

The availability and the quality of human resources is one of the most critical factor that can make or mar the 

implementation of this roadmap. 

The first issue has been the sheer availability of ICT human resources which has been a declining trend in 

terms of both new entrants and the graduate output.  

Figure 10.2-52 Total Supply of ICT Graduates 

 

Malaysia also has a low number of researchers and engineers per million population (367 as per UNESCO 

2008).  In addition, there is a visible quality gap between the output and the industry expectation. 
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Figure 10.2-53 Employer Satisfaction Gap by ICT Skill Set Area 

 

 

The other discomforting note is the relatively longer period of time to effect a ICT course curriculum review, 

which for a significant proportion happens once in more than 2 years, with some taking as long as five years. 

Such a duration would be considered unacceptably long for courses in ICT, given the very dynamic nature of 

the industry and the need for ICT practitioners to constantly upgrade their skill sets. Of the institutes that have 

a regular review cycle of six months, most were private institutes such as private universities, colleges and 

university colleges.  

Figure 10.2-54 Frequency of Curriculum Review 

 

Action 

 

We reviewed the National ICT Human Capital Development Framework which has the objective of producing 

world-class ICT human resources to help Malaysia realize its national aspirations. We believe it incorporates, 

in its Strategic Thrust and the recommended policy, all the measures needed to achieve the above. A 

separate critique of some areas of enhancements to the HR ICT Plan has been provided in chapter 4 of this 

report. However, what is critical, and should be pursued as a key implementation agenda on the HR 

dimension, is outlined below. Considering the strategic direction that this roadmap provides to the entire ICT 

landscape from RD&C to industry, we recommend as follows: 

Source: Department of Statistics, Ministry of Higher Education 
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a)   The ICT curriculum review take into account the identified Focus Areas (FAs); and 

b)   That the identified FA be incorporated into the recommended policy of “Channel RD&C and     

Commercialization toward strategic focus areas”. 

Figure 10.2-55 National ICT Human Capital Development Framework 

 

Lead Body & Implementation 

We recommend the ICT Human Resource Taskforce (MOHE) to take on this recommendation with the 

following structure: 

 Responsible & Accountable  : ICT Human Resource Taskforce (MOHE), MADICT; 

 Consulted     : MOSTI, MOHE, PIKOM, MDeC; and 

 Informed    : IHLs. 

Please note that while we are recommending areas of enhancements to HR ICT plan, we are not 

recommending any new ICT Human Resource policy, in order to avoid duplication and ambiguity to the critical 

area of human capital. At the same time, as part of the Strategic ICT Roadmap implementation, we do define 

a strategic initiative that ensures appropriate alignment between the identified FAs and the National ICT 

Human Resource Development framework. This is absolutely critical to create a coherent strategy that 

delivers. 

Recommendation 3.2: Education Approach to Innovative Entrepreneurship  

Issue 

 

A key element in driving innovation in any country is the degree of entrepreneurship and the enablement 

mechanism to drive the same. In the second workshop, conducted as part of this study, the entrepreneurial 

culture in the country was rated “Neither Strong nor Weak”. While this rating was better compared to some of 

the other parameters, it is important that the entrepreneurial spirit in the country – which people mention is 

immense – is converted to an all-encompassing culture that promotes risk taking and innovative thinking. One 

of the reasons that came out strongly in the workshop discussions, as well as through the primary research of 

this engagement, was the underlying education system that is presumed to stifle innovative thinking and risk 

taking.  

 

Source: Frost & Sullivan study for MDeC, 2009 
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Many countries have grappled with this issue and, while there are no easy solutions, an ideal resolution has 

to do with entrenched educational system and the culture of looking at failures. We would propose some 

broad ideas as follows: 

Action 

 

We recommend the following to invigorate the educational system and drive it towards entrepreneurship: 

 Developing entrepreneurship courses in all the IHLs (benchmarked to best in class globally) and at 

least partially taught by the local entrepreneurs; the academics teaching the course should be trained 

in the same by successful entrepreneurs; 

 The IHLs need to continuously network with each other and share best practices in the 

entrepreneurial area; 

 Involvement of students in the market driven research in IHLs (covered under the various SIs); 

 Commercialization training to provide to students as well; this can be done by ICCs at IHLs; 

 Greater collaboration between IHLs, alumni, industry, entrepreneurs; 

 Development of entrepreneurship case studies and their inclusion in various courses; 

 Business plan development programs, contests, awards and the inclusion of such content in the 

course work; 

 Business courses should have a compulsory programme focused on either entrepreneurship or SME 

management; 

 Set-up entrepreneurship CoEs at leading IHLs; 

 Recruit professors who also have entrepreneurship experience; 

 Promote project based learning, industry internships as part of the coursework; 

 In addition to teaching, involve the local entrepreneurs for workshop, training programs, contest 

judgments and other promotional activity within IHLs; and 

 Ensure the professors have time and opportunity to engage in entrepreneurial activities. 
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Strategic Initiative 4: Creating International Linkages with Global RD&C in FAs 

Recommendation 4: Attracting MNCs to Set Up RD&C Centres in Malaysia  

Issue 

 

An important element in building a synergized ICT innovation ecosystem in Malaysia is to firstly, build 

linkages with global innovation networks and secondly, to bring the best practices to Malaysia. Malaysia had 

historical presence of RD&C centers of some of the leading MNCs in the country including Agilent, Motorola, 

Altera, Intel and Seagate amongst others. Recently, however, the trend has begun to ebb. Some of the 

reasons include the availability of human resources, RD&C in lock with manufacturing and with the latter 

moving to China inevitably bringing the former with same, rise of countries like China and India.  

 

In addition to the above, to complete the perspective on the pursuit of FA, in terms of overall market (Strategic 

Initiative 1), RD&C (Strategic Initiative 2) and Human Resource (Strategic Initiative 3), it is also required to 

ensure international linkages with the developments in the FAs elsewhere.  

Action 

 

We recommend a concerted effort to attract MNCs to set-up RD&C centers in Malaysia. This can be done by 

a mix of incentives and making available the required human resource (as per the Human Resource 

recommendation). Some of the considerations from an incentive structure include: 

a. Mandate investment attraction organizations like MIDA, MDeC, InvestKL, technology parks, and etc. 

to have a sub-focus on attracting MNCs to set-up RD&C centers in the FAs or related areas in the 

country; 

b. Re-look and calibrate the incentive structure to best-in-class for the same; in addition to tax 

incentives, look at hard incentives as infrastructure subsidy, operational cost subsidy, and etc.; and 

c. We studied the PwC report on Tax Incentives to promote innovation done for AIM (available at the 

AIM website) and would emphasize two of the recommendations for attracting MNCs to locate their 

RD&C centers in Malaysia as follows: 

i. Remove the requirement for the RD&C results to be used or carried out in Malaysia (to allow 

for double deduction under Section 34A of the ITA), so as to encourage MNCs to locate their 

regional RD&C centers in Malaysia, even though the manufacturing can happen elsewhere; 

and 

ii. Abolish the local shareholding requirement so that MNCs also can avail certain RD&C 

incentives otherwise reserved for majority Malaysian owned businesses.  

Lead Body & Implementation: 

 

Attracting foreign investments, creating incentive packages with resources and the authority and influence to 

make it happen is a required competence for implementing this strategic initiative. MITI, with its vision "To 

make Malaysia the preferred investment destination and among the most globally competitive trading nations 

by 2020" is therefore recommend to be overall responsible and accountable for this initiative. 

Supporting RASCI structure is also proposed for MITI’s support: 

 Accountable   : MITI; 

 Supporting    : MDeC; and 
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 Consulted    : MOSTI, MoF, EPU. 

Strategic Initiative 5: Enabling ICT Technology for Programmes of National 

Transformation  

Recommendation 5.1: Local ICT Technology Mapped to Programmes of National 

Transformation 

Issue: Several key National transformation programs offer potential opportunities for ICT enablement and 

leveraging of local ICT technologies. Inadequate awareness of opportunities in ETP/GTP/DM along with lack 

of understanding of local ICT technologies is inhibiting the potential of local supply to meet key local demand 

for ICT technology. 

Action: Linkages between technologies required for ETP / GTP / DM and available local technologies has 

been developed.  

Figure 10.2-56 Local ICT Technology for ETP / GTP / DM 

 

A database of existing technologies was created and mapped with the existing opportunities in various 

programs of National transformation. More than 130 opportunities in various National transformation 

programmes map onto more than 600 technologies (refer figure 10.2-57).  

The mapped opportunity was also linked with potential local firms operating in the domain and capable of 

forming a partnership with the technology owner. 

  



 

458 
 

Figure 10.2-57 Local ICT Technology Mapped to Opportunities in ETP / GTP / DM 

 

Implementation Lead & Implementation 

Diverse opinion exists as to the possible leadership role for this initiative. The dominant view is that this can 

be owned by AIM, considering it is currently in the process of compiling all IP for potential commercialization. 

Additionally, arguments also exist on making the database public, with all private firms looking to leverage 

local technology partner with technology owner to fulfill potential demand in transformation programs. 

Considering the short window of opportunity for various EPPs and the NKEAs/NKRAs opportunity, it is 

proposed that AIM be the lead agency for implementing this idea. 

Additional breakup of sequence of sub-tasks likely to follow this initiative is outlined below and the respective 

implementation support agencies are identified as per the RASCI matrix. 

  



 

459 
 

Table 10.2-29 Mapping of Key Tasks and Associated Roles of Relevant Bodies 

 No Key Tasks  Timeline* 
Responsibility 

of 
Accountable 

to 
Supported 

by 
Consulted 

with 
Informed to 

1 

Enable  
partnership 
between IP 
Owner and 
identified 
potential 
companies 

3-6 
months 
 

AIM MiRICT 

MIMOS  
MDeC 
KPKK 
MCMC 
GreenTech 
(KETTHA) 
MDeC 
SMECorp 

MOSTI 
MITI 
MOHE 

Biotech 
Operations 
Cradle fund 

2 
Technology 
Review 

< 3 
months 

AIM 
NSRC, 
MiRICT 
MOSTI 

 MIMOS 
 

AIM 
MOSTI 
Majlis 
Profesor 
Negara 

3 

Need 
assessment 
in the 
National 
Transformatio
n program 

3 months Partnership AIM 

PEMANDU
Relevant 
Ministry/ 
NKEA 
owner 
MDeC 
SMECorp 

 

Technology 
license 
office for 
different 
universities  

4 

Developing 
market 
oriented 
product along 
with the 
partner 

9-12 
months 

Partnership 

Funding 
agency if its 
funded - 
could be 
private or 
public 
depending on 
fund 

Funding 
agency 

SME Corp 
-
considering 
it has the 
statistics 
on  current 
market 
trends, list 
of 
entreprene
urs in each 
sectors 

PEMANDU 
stakeholders 
like 
MoF/EPU 
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Recommendation 5.2: New EPPs for Various NKEAs/NKRAs  

Issue: In addition to the opportunities for existing technologies, numerous other opportunities exist in various 

NKEAs/ NKRAs, in terms of leveraging ICT to ensure greater competitiveness and impact on the economic 

areas of national importance.  

Figure 10.2-58 New EPP Proposed for ETP / GTP 

 

Action: To further leverage ICT as a key enabler of competitiveness for various existing National 

transformation programs, several potential new Entry Point Projects have been identified. For each of the 

above identified EPPs a brief outline has been mentioned in the table below (Table 10.2-30): 

  

Big data /Analytics

Wireless Intelligence

Cloud Computing

Ubiquitous 

Connectivity

Security & 

Surveillance

e-Services

• Electronic Health Records

• Tele-Health

• Centralized eBook database with e-Curriculum 

and cloud for various educational levels
• Online teacher training

• Smart Grid

• 2nd Factor Authentication 

• Tourism Information on demand

• Rentable tablets for tourists

• e-Tendering / e-Auction

• Real time public transport information
• Real time traffic information
• Integrated database for public safety agencies

NKEAsProposed EPPs
Proposed Focus 

Areas
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Lead Body & Implementation 

Table 10.2-30 Outline of New EPPs in Existing NKEAs 

 

NKEA  EPP  Rationale  

HEALTHCARE  Electronic Health Records 

(eHR) 

eHR will help patients to have access of their records 
readily available when they travel abroad. Doctors will 
have access to past history of the patient instantly. 
The European Commission supports this initiative.  

EDUCATION  

 

 

 

 

 

 

 

Centralized eBook 

database with e-

Curriculum  

Digitization of reading material will further catalyze the 
e-Book and e-Curriculum scenario in the education 
sector. This EPP could help in saving trees by 
avoiding paper printing.  
 

Online teacher training Many developed countries and associations like the 
British Council promote and support the online teacher 
training courses for busy teachers to keep them up to 
date, despite scarcity of time.  

ENERGY Smart Grid Importance of Smart grid in today’s world is highly 
visible among developed nations like USA. A robust 
and enhanced smart grid system for Malaysia will 
provide a significant leap forward to the nation in Asia 
region.  

BUSINESS 

SERVICES/ 

GTP/ FS  

2nd Factor Authentication  This EPP will define the accessibility and genuineness 
among citizen services in Malaysia. It will also 
strengthen the 1 Malaysia initiative among the masses 
in the country.  

TOURISM  Tourism Information on 

demand 

Tourism is leisure industry where information is 
always sought before any planning by tourists 
especially international tourists. Malaysia has strong 
competition from other ASEAN countries and hence, 
information on demand platform for international 
tourism could pose significant advantage for the 
nation.  

Rentable tablets for 

tourists  

This EPP will support information-on-demand for 
foreign tourists and allow them to have information on 
the go.  

GTP  e-Tendering / e-Auction  Accessibility of tenders and the application of the 
same online will smoothen the overall process among 
various agencies and regions in the country.  

Real time traffic 

information & public 

transport information  

This EPP will significantly address the long traffic 
hauls and congestions on Malaysian roads and 
highways. Also, the string penetration of mobile 
communication among the masses will streamline the 
adoption of this EPP in the country. USA, European 
countries and Korea are encouraging such system to 
tackle the congestion problems on roads.  

Integrated database for 

public safety agencies 

Integration of public safety agencies / police 
department will strengthen the 1 Malaysia plan and 
also support NKRAs like Crime Reduction. 
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Before any of the above proposed EPP is formally to be accepted as an EPP, a detailed evaluation of its 

potential impact on the NKEA, GNI and jobs needs to be assessed. This is best accomplished by the 

respective ministries. Accordingly, the same are proposed as lead agencies for each suggested EPP. 

The implementation approach to creating new EPPs is developed in a generic sense in the table below.  It is 

envisaged that the entire evaluation to new EPP creation process should be completed in less than a year. 

Overall accountability is accorded to the relevant ministry with MOSTI/ NITC playing the role of a key 

supporter in the whole process. Specific tasks though have been identified below (Table 10.2-30) with a map 

of RASCI for each task. 

Table 10.2-31 Mapping of Key Tasks and Associated Roles of Relevant Bodies 

Key Tasks Timeline* Responsibility 
of 

Accountable 
to 

Supported 
by 

Consulted 
with 

Informed to 

Review of 
EPP 

3 months  
MAMPU 
private sector 

 
MDeC 
SMECorp 

MDeC 
SMECorp 
PIKOM 

PIKOM, 
MOSTI, 
Relevant 
ministries, 
Malaysian 
medical 
association,  
EPU 

Citizens 

Finalize EPP 3 months Relevant 
ministry 

Relevant 
ministry 

MOSTI MOSTI 
 EPU 

Citizens 

New EPP 
Creation 

1 year PEMANDU MDeC 
SMECorp 

Regulatory 
bodies 
relevant to 
each sector 

Ministry of 
Finance 
Talentcorp 
Ministry of 
human 
resources 

Citizens 

 
 

  



 

463 
 

Strategic Initiative 6: Channel of Research & Industry Communication and Linkage 

Recommendation 6: Enhance and Update the Web Portal for Research – Industry 
Communication   

Issue 

As analyzed in the review of ICT RD&C ecosystem in Malaysia, there is a serious issue of the low rate of IP 

creation and even more significant is the enormously low rate of commercialization. While pursuing FA as 

strategic FAs is an effort to align and orient our energies to few technologies to create maximum impact, 

several other supporting initiatives are recommended to strengthen the RD&C ecosystem and enable better 

IP creation and commercialization rate. 

To start this reform of our RD&C ecosystem, what is possibly most critical is to influence the relationship 

dynamics between the research community and industry (refer figure 10.2-59). Coupled with the need for 

improved communication is the significant need for transparency in our research labs, to create grounds for 

greater collaboration, both between the labs and between the labs & industry. 

MDeC has been instrumental in devising such industry and research connections at various points in time, but 

without much support from either constituency due to variety of reasons. 

Figure 10.2-59 Gap in Industry-Research Relationship: Result of Survey of Stakeholders 

 

Best Practice 

Data.gov is a US Federal Government initiative to increase access to high value datasets of the Federal 

Government.  One of the key lessons of Data.gov has been that unlocking data from individual silos and 

making it available to stakeholders has positive outcomes for innovation, collaboration and transparency 

(refer figure 10.2-60). 
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Figure 10.2-60 Best Practices: US Website for ICT Projects of Federal Government 

 

Action 

While other avenues exist for strengthening Industry-research linkage, one of the relevant and quick means 

could be creating a web portal that is a forum for sharing research activity as well as industry research 

requirements.  

A web portal KRSTE.my, that has ICT and other research project information exists, but is not in use and is 

not updated (as is apparent from the data available on the portal, which is updated only till about 2010). It is 

therefore recommended that the portal and the related database at the backend should be upgraded and 

updated with urgency.  

Figure 10.2-61 Gaps in Existing Web Portal 

 
 

In order to ensure visibility to industry and co-researchers the website/ database should be upgraded to 

include: 

•  Complete transparency on project funding and status of progress; and 

•  Capturing ICT industry needs. 

Once upgraded it can be an effective channel of communications between various ecosystem participants.  

Proposed Focus Areas 
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This improved communication will have several benefits in terms of: 

 Ensuring better communication about research activity in IHLs/ RIs to industry, which will create 

grounds for greater and faster commercialization; 

 It will also create ground for industry-needs driven research being undertaken at IHLs/ RIs by 

providing visibility to researchers on industry requirements; and 

 Provide transparency to labs on research being conducted in other labs ensuring better collaboration 

and limited duplication. 

 

While simple in its idea and conception, this single initiative can have a far reaching impact on the ICT RD&C 

landscape in Malaysia, if implemented with sincerity and rigor. 

 

Lead Body & Implementation 

 

KRSTE.my (Knowledge Resource for Science and Technology Excellence, Malaysia) is an existing initiative 

by MOSTI and spearheaded by MASTIC. The web portal is therefore proposed to be developed and 

upgraded by MOSTI as the lead agency.  

 

The design of the portal interface, its backend database and levels of access to various users is an intricate 

and involved activity. This will have to be accomplished before implementing the up-gradation. Hence, the 

immediate step would be to study and finalize the requirements from the system (refer figure 10.2-31). The 

entire project is estimated to be designed and delivered in a year’s timeframe. 

Table 10.2-32 Mapping of Key Tasks and Associated Roles of Relevant Bodies 

Tasks Responsibility 

Of 

Accountability 

to 

Supported by Consulted 

with 

Informed to 

Overall  MOSTI MOSTI MOHE 

AIM 

MYIPO 

IPTA 

IPTS 

RIs 

IHLs 

Private RD&C 

players 

NITC 

Media 

MOE 

MOHE 

EPU 

MoF 

Issuing 

Mandate 

NITC NITC - - - 

Steering 

Comm. 

Formation  

MOSTI MOSTI MOHE 

MAMPU 

ICT related 

bodies 

IHLs 

PIKOM 

Local ICT 

industry users 

 EPU 

Finalize 

Requirements 

Steering 

Committee 

Steering 

Committee 

Stakeholder 

agencies 

Stakeholder 

agencies 

Expert group 

Issue RFP Steering 

Committee 

Steering 

Committee 

Stakeholder 

agencies 

Stakeholder 

agencies 

Expert group 

Vendor 

Selection and 

Steering 

Committee 

Steering 

Committee 

Stakeholder 

agencies 

Stakeholder 

agencies 

Expert group 
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Tasks Responsibility 

Of 

Accountability 

to 

Supported by Consulted 

with 

Informed to 

Go-LIVE 

Database 

Population 

and constant 

updating 

MOSTI 

MOHE 

PIKOM 

MOSTI MYIPO 

IPTAs 

IPTs 

Private RD&C 

players 

-  IHLs 

RIs 

Private RD&C 

players 

Performance 

monitoring 

and sustain 

ability 

MOSTI 

MOHE (NSRC) 

MOSTI AIM MAMPU   Expert group 
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Strategic Initiative 7: Bridging Gaps in IHLs/RIs to Further Commercialization 

Agenda  

Recommendation 7.1: Develop Education & Awareness Programme to Ensure Researcher 
Orientation Towards IP Management & Commercialization 

Issue 

 

The discussion on key issue of IP creation and commercialization rate was talked about in the previous 

Strategic initiative. While linking research labs and industry is critical, it is also important to evaluate our IHLs/ 

RIs and their orientation towards commercialization. 

 

An assessment of IHLs and RIs ecosystem indicates several key gaps with regard to further improving the 

commercialization rate and IP creation.  

 

Several surveys and discussions have reinforced the understanding that the Malaysian research community 

in IHLs & RIs has limited orientation and awareness towards commercialization & IP management. 

An overview of rate of publication vs. commercialization clearly indicates the cultural orientation of universities 

is towards academics rather than research commercialization (refer figure 10.2-62). 

Action 

A sustained awareness and education effort by a relevant body could be a simple yet significant step towards 

transitioning the cultural orientation of research community towards more market oriented RD&C. 

Figure 10.2-62 Cultural Orientation – Limited Focus on Commercialization 
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Lead Body & Implementation  

Understanding of the importance of IP creation, protection and monetization value chain is key to lead an 

initiative of this nature. Also, ability to create education programs around IP Management and 

commercialization is also important.  

MYIPO is the patent office of Malaysia and through Intellectual Property Training Centre (IPTC); it has already 

been running training programs regarding the same in Malaysia. IPTC aims to be a centre of excellence for 

enhancing IP human capital through teaching, training and research in IP related areas. It is therefore 

recommended that IPTC, be considered responsible for ensuring, designing and delivering such awareness 

and training programmes across IHLs/ RIs and other RD&C institutes. 

It is also proposed that IPTC leverage IHL’s ICCs or similar setups to identify industry linkages for rolling out 

such programs, so that these programs are in sync with what is required by the industry. 

Leading ICT company associations like PIKOM and NEF could also be instrumental in supporting IPTC with 

private sector volunteers as mentors and trainers. 

Recommendation 7.2: Strengthen the Innovation & Commercialization Centers in IHLs 

Issue 

Resolving awareness levels towards commercialization is the starting point for reforming our IHLs/ RIs. What 

is also required is to provide adequate support to our faculty and research students’ appropriate guidance on 

IP management and commercialization. 

Organizational units at IHLs (termed as Innovation & Commercialization centers (ICCs) or Technology 

Transfer Offices (TTO) exist for supporting researchers to bridge the commercialization gap by: 

 Advising researchers to align their research with market expectations; 

 Administering all activities and concerns related to IP protection and commercialization; and 

 Supporting the inventors in spin offs, JVs and partnerships.  

While such units’ presence is a step in right direction, it is unable to create the intended impact due to 

possible lack of focus and the required resources. 

A case in point in this regards is the policy for IP triage timeline which at 6 months, indicates relaxed norms 

and inadequate performance focus. The current triage timeline is clearly inadequate in the rapidly evolving 

ICT technology landscape.  
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Figure 10.2-63 IP Triage Policy for ICCs 

 

Best Practice 

A review of model ICCs and the offered services suite further highlight certain key gaps in existing ICCs at our 

IHLs (refer figure 10.2-64): 

 Lack of adequate human resources and networks to evaluate technologies; 

 No systematic data collection of industry need and research outcomes; and 

 No standardized template and process for technology review, technology transfer and 

licensing agreements. 

Figure 10.2-64 Best Practices Service Suite for ICCs 
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Action 

It is important to specifically amend the above norm for IP triage for at least the ICT technologies, if not for all. 

It is even more critical to model our ICCs around the best possible model for such units. Several models 

currently exist in Malaysia with USM and UM being the more successful ones. 

Lead Body & Implementation 

In order to implement this initiative, an ability to direct the IHLs, provide funding/budgetary support and to 
tweak incentives is required and expected from the lead agency. 

It is therefore recommended that strengthening of ICCs should be led by MOHE with requisite support from 

IHLs and RIs. Appropriate consultation with AIM, NITC-Expert Group and MOSTI is recommended. It is 

assessed that the refined template for all ICCs can be developed by MOHE before the next budgetary cycle. 

Adequate funding could be suggested based on specific areas of development and requested support. It is 

estimated that additional budgetary allocation of RM 15-20 Million would be required. 

Recommendation 7.3: Community of Practice (CoP) for Technology Transfer of Various ICT 
Labs in Malaysia 

Issue 

Continuing on the theme of bridging key gaps in IHLs to fulfill commercialization agenda, another widely 

acknowledged fact is that Malaysia lacks the professional service providers required to support IP protection 

and commercialization. As illustrated in the figure below (figure 10.2-65), the entire process of IP disclosure, 

review and filing, requires professional support from technology consultants. 

Figure 10.2-65 Typical IP Management Process, Actors & Parameters 

 

 

 
Source: Frost & Sullivan 
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Development of trained human resources for such knowledge services could be enabled by MOHE and 

human development initiatives in this regard are required to be pursued with renewed vigor. An alternative 

approach to bridge this gap in the short term is to create Community of Practice (CoP) for technology transfer. 

Best Practice 

USA’s Federal Lab Consortium (FLC) and Association of University Technology Managers (AUTM) enables 

transfer of technologies by leveraging the collective know-how of a nationwide network of laboratories and 

technology managers. 

The mission of FLC is to promote and facilitate the rapid movement of federal laboratory research results and 

technologies into the mainstream of the U.S. economy. FLC provides direct services to member laboratories 

and agencies in support of their technology transfer efforts. Federal laboratory scientists are considered to be 

the best advocates for collaborative RD&C, as they are subject matter experts with extensive networks of 

colleagues and past collaboration. 

AUTM on the other hand is a global network of members from universities, research institutions, government 

agencies and companies, involved with managing and licensing innovations derived from academic and non-

profit research.  

Figure 10.2-66 Federal Laboratory Consortium Commercialization Model 

 

Action 

CoP on technology transfer to share commercialization know-how and skills to bridge gaps in existing 

professional services, by supporting IP management and commercialization: 

• The proposed CoP creates an environment that adds value to and supports the technology transfer 

efforts of its members and potential partners; 

• Specific forums on key challenges of licensing and commercialization can be created such as legal 

issues, IP Protection, planning & policy, training and etc.; 

• CoP will form partnerships with industry, academia, and government to foster its technology transfer 

and outreach efforts; and 

• It will bridge gap between public & private sector by bringing laboratories together with potential users 

of government-developed technologies.  
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Figure 10.2-67 Template for Community of Practice for IP Management & Commercialization 

 

Possible integration with international CoPs of similar nature like AUTM and ICT CoEs should also be 

considered in the medium term. 

Lead Body & Implementation 

The creation of such CoP requires an agency that can bring together the various ICT labs (public & private), 

as well as IHLs to drive this CoP. Part of the MOSTI mandate is also to drive innovation & strengthening of 

collaborations & partnerships between labs, industry and academia and etc. Accordingly, MOSTI is proposed 

as the lead agency for this initiative. 

A detailed guidance on potential sun-tasks to create such a CoP is outlined below, along with possible 

supporting bodies and their roles as per RASCI matrix. 

Table 10.2-33 Implementation & Roles 

  Key Tasks  Timeline* Responsibility 
of 

Accountable 
to 

Supported 
by 

Consulted 
with 

1 Detail the audience, 
purpose, goals, and 
vision for the 
community 

Short term 
( 3-6 
months) 

MOSTI MDeC NEF 
PIKOM 

IHL 
Majlis Profesor 
Negara 

2 Define activities, 
technology, group 
processes, and 
roles that will 
support the CoP 

Short term 
( 1 yr) 

MOSTI MDeC NEF 
PIKOM 

IHL 
Majlis Profesor 
Negara 

3 Develop a pilot 
community to refine 
the concept design 
and develop a 
success story- start 
with  evolved set of 
IHLs and RIs 

Immediate 
( 3 -6 
mths) 

MOSTI MDeC TeAM IHL 
Majlis Profesor 
Negara and 
other existing 
COPs 

4 Roll out community 
to broader group 

Immediate 
( 3 -6 
mths) 

MOSTI MDeC TeAM IHL 
Majlis Profesor 
Negara and 
other existing 
COPs 
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  Key Tasks  Timeline* Responsibility 
of 

Accountable 
to 

Supported 
by 

Consulted 
with 

5 Plan the strategy for 
growing and 
sustaining the 
community 

Immediate 
( 3 -6 
mths) 

MOSTI MDeC TeAM IHL 
Majlis Profesor 
Negara and 
other existing 
CoPs 

6 Linking of the forum 
with overseas 
initiatives with other 
similar platforms 

Medium 
term ( 18 - 
24 mths) 

MOSTI MDeC Supported 
by 
Overseas 
agencies 

Ministry of 
External 
Affairs 

  Overall Idea 
Implementation 
Roles 

Short to 
Medium 
term 

MOSTI MDeC TeAM IHL 
Majlis Profesor 
Negara and 
other existing 
CoPs 
AIM 
Ministry of 
External 
Affairs 

 

Table 10.2-34 Resource Requirements 

  Resource  Size Source 

1 Funds for CoP setup RM 1 million MOSTI 

 

Table 10.2-35 Risk Mitigation Plan 

Risk Mitigation Plan 

If labs  are not interested then the 
CoP may be dysfunctional 

It is suggested that expanding the scope of CoP beyond  ICT, to 
cover technology transfer in a more holistic manner, will create 
possibility of greater adoption and vibrancy of the CoP. 

If IHLs do not join in then it may 
fizzle out 

Focus group from IHLs or expertise from IHLs can help with this to 
mitigate the risk. 
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Strategic Initiative 8: Strengthening IP Management and Enabling Commercialization  

Building on the strategic initiative 6 (bridging communication gaps between industry & research community) 

and initiative 7 (bridging gaps in our IHLs/RI ICT labs) is this initiative that looks at bridging several gaps, in 

terms of appropriate systems and practices, that will expedite the rate of IP creation and commercialization. 

Recommendation 8.1: Developing of IP Management Standards and Governance Structure 

Issue 

One of the key issues identified in the Malaysia ICT sector (arguably affecting other sectors as well) is the 

inconsistency of IP Management standards across the RIs, IHLs and even local ICT companies.  

This lack of consistency impacts process issues like the tasks that need to be accomplished for IP filing. This 

could also include IP management issues like when to file, what to file, what patents to maintain, how to write, 

who should be involved amongst others. This lack of knowledge and standardization can either prolong the 

filing process, or increase the costs on the organization doing so and, in the worst case scenario, even act as 

a disincentive to embark on such an exercise. 

Action 

Define Best Practices in IP Management and propagate the same to the IHLs (through the ICCs), RIs and the 

ICT industry. 

Lead Body & Implementation 

Understanding of the end to end IP management standards, and ability to lead and drive the governance 

structure for the same, is the key to lead this strategic initiative. 

Accordingly, we recommend MYIPO with their intimate knowledge about the IP Management process to 

spearhead this initiative.  

Also, MYIPO can also work with the recommended COP for technology transfer to get the same message to 

percolate through the Malaysian industry and the RD&C stake-holders. Some of the other channels that can 

be used for the same include MDeC, PIKOM and MIMOS. 

Recommendation 8.2: Ensuring Funding Availability for Commercialization of Locally 
Developed Technology 

Issue 

There exists a skew of the current funds towards RD&C (Science Fund, MOHE FRGS, LRGS and ERGS) and 

pre-commercialization (Techno Fund, Inno Fund, e-Content fund and PRGS) activities. The only native 

commercialization funds include CRADLE fund and the MTDC CRDF fund. It is inevitable therefore that the 

rate of commercialization has not been very encouraging.   
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Figure 10.2-68 Fund Focus at the RD&C Stage 

 

Action 

We recommend the following to ensure that there is funding available for commercialization of locally 

developed technologies: 

a. Align with the previous recommendation of Commercial evaluation of the projects before 

funding; 

b. Certain percentage (25 - 30%) of funding from existing non-commercialization funds is 

allocated for commercialization activities. These activities could include personnel costs of 

hiring industry experts, costs of engaging external business or technical advisors (including 

IP experts, legal experts), skill training, sales and marketing activities, and purchase or 

access to market information; and 

c. Allow above activities for the current Commercialization funds as well. 

Lead Body & Implementation  

Implementing this initiative will require an agency that either provides funding and/or has the ability to 

influence the funding disbursement. Hence, we recommend MOSTI to act on this for the MOSTI 

distributed funds. For other funds, we recommend MOSTI to put in a paper in front of MOHE and MoF. 

Recommendation 8.3: KPIs at Universities to Provide Preference to Commercialized Output 
with Patents & Publication 

Issue 

In the chapter on RD&C analysis, the low level of commercialization rate for MOHE and MOSTI funded 

research in the IHLs has been well documented. In addition to the funding support as identified above, KPIs 

that focus on commercialization success, rather than just publication and patent filing, is critical.    

RESEARCH
DEVELOPMENT

COMMERCILIZATION

• Science Fund
• FRGS
• ERGS
• LRGS 

• TAF
• CRDF• Techno Fund

• Inno Fund
• E-Content Fund
• MOHE: PRGS

• Majority of the funds focus here • Some funds focus here

• Gap Here 
• No support for  

International IP 
Protection 
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To substantiate the point we look at the MyRA2 scoring framework which is used to rank and assess RUs in 

Malaysia for 2010 - 2012. The highest weight in this is placed on producing quality research publications (part 

of 35% weight age of Quantity and quality of research pillar and also innovation pillar). Commercialization and 

technology licensing on the other hand gets 50% share in the innovation pillar which gives an overall 7.5% 

weight to commercialization and licensing in the MyRA2 assessment. Since, the KPIs at all level get 

cascaded down from university level criteria; it indicates greater focus on publication and much lower 

incentives for commercialization. 

Figure 10.2-69 Limited Commercialization Focus 

 

Action 

 We recommend the following: 

 Providing higher weightings to commercialization and patents over that of publication in overall 

assessment of institutes and also of the associated researcher; 

 Also for ICCs the key driver of commercialization, finalize the KPIs for the various ICCs based on 

the parameters such as: 

a) Number of successful licensing, partnership or spinoffs; 

b) Number of patent filing, disclosure, IPR, number of new projects commercialized; 

c) Number of technology licensing agreements; 

d) Number of collaborative research projects initiated; 

e) Total percentage of grants to commercialized products; 

f)    Number of startups companies, sponsored research projects; 

g) Measure of ideas transferred to the industry and monitored whether its sustained; and 

h) Conduct inventor workshops. 

Quantity and 
quality of 

researchers 
15% 

 Quantity and 
quality of 
research 
 (based 

primarily on 
publications) 

35% 

Quantity and 
quality of post 

graduate 
10% 

Innovation 
15% 

(50% to 
commercializati
on & licensing) 

Professional 
services and 

prizes 
10% 

Networking and 
Linkages 

10% 

Lab 
acrreditation 

5% 

MyRA2 Scoring Breakdown 
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 Measurement of the same on an annual basis and awards and penalty decided based on the 

above. The spectrum of the award/penalty continuum could go from further grants to the IHL on 

one-end to reduction in grants on the other end; and 

 Train the staff at ICCs (align with the Strengthening the ICC recommendation 7.2). 

Lead Body & Implementation 

The lead agency for this initiative should be a ministry/agency that has the jurisdiction over the creation 

and monitoring of KPIs at IHLs and ICCs. Accordingly, we recommend MOHE to lead this initiative to 

finalize the KPI measurement guidelines with the following structure: 

 Responsible & Accountable : MOHE; 

 Consulted    : MOSTI; 

 Informed   : MADICT, ICCs; and 

 Support    : PIKOM (for items involving industry collaboration). 

 

Recommendation 8.4:  Technology Business Advisory (TBA) Set-Up at Each IHL and RI 

Issue 

One of the key needs that are widely expressed is to guide the IP creators and inventors to take their 

innovation (say prototype) to the next level (or crossing the Valley of Death as it is sometimes called). At this 

stage it is important to provide to the innovator access to capabilities like market research, business potential 

assessment, business plan design, technology transfer / commercialization deals structure & negotiation and 

etc. While the ICCs at IHLs will fulfill some of this role, it would be valuable to have these capabilities provided 

by on-tap body of experienced industry, consulting, legal and investment experts who can act as informal 

mentor to the innovators.  

Figure 10.2-70 Moving from TD&D to Commercialization 

 

Source: What is Innovation Ecosystem? Deborah J Jackson, NSF, USA 
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Action 

As such we recommend that each IHL and RI to set-up & maintain a network of Technology Business 

Advisors (TBA) who would include people from the industry, financial, legal, consulting and technical side. 

These people could be alumni network, visiting faculty, retired faculty, and/or based on new relationships.  

Lead Body & Implementation 

Engaging with the researchers at the IHLs and the industry is key to implement this idea. The same is an 

integral part of the ICCs mandate to drive commercialization at IHLs. We therefore recommend each ICC at 

IHLs/ RIs to lead this implementation. The progress needs to be monitored by MOHE on a regular basis.  

Recommendation 8.5: Standardize the definition of Commercialization   

Issue 

One of the key challenges in measuring the commercialization rate in Malaysian for government funded 

research is the varying definition used by different fund disbursement agencies. The definitions used by 

MOSTI, MOHE and say CRADLE fund are all different and any comparison across funds is therefore not 

meaningful. In addition, the different definitions (some loose and some tighter) means that what could be 

classified by one fund as commercialized may not be by another, creating a significant market distortion. 

Action 

As such we recommend that there be a standard definition of Commercialization across the funding agencies. 

This is also imperative to ensure that other recommendations covering commercialization get implemented 

and subsequently their performance measured correctly.  

Lead Body & Implementation 

Ability to develop a standard commercialization definition, and more importantly get the same accepted by the 

various ministries and funding agencies, is key to implementing this strategic initiative. 

 We assess AIM to be in the best position to influence the various ministries in this regards and is accordingly 

proposed to lead this initiative: 

 Responsible & Accountable  : AIM; 

 Consulted     : MOSTI, MOHE, MoF; and 

 Informed    : MOSTI, MOHE, MoF, IHLs, RIs, Industry. 
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Recommendation 8.6: Adopt the Concept of Pretotyping at IHLs, RIs and Local Industry   

Issue 

An innovation graveyard is the number of slow failures of the various ideas. The challenge for an idea that 

may not have a commercial potential is the extent to which the idea needs to be developed (at times to the 

prototype stage). This late realization of the lack of commercial potential of the idea wastes time and 

resources for any organization and adversely impacts the ideas that may otherwise have a market potential. 

One of the ways to avoid this graveyard of good ideas is to incorporate the concept of pretotyping which is 

“testing the initial appeal and actual usage of a potential new product by simulating its core experience with 

the smallest possible investment of time and money.” 

Figure 10.2-71 Conceptual Comparison of Successes & Failures with and without Pretotyping 

 

Action 

We recommend the IHLs, RI and the local industry to adopt the concept of pretotyping so as to get a better 

rate of successful ideas.  

Lead Body & Implementation 

We recommend that ICCs at IHLs and commercialization offices at RIs drive the awareness about the same 

and ensure a steady increase in the adoption of this concept.  
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Strategic Initiative 9: Enabling the SME’s and Start-Ups as Engines of Innovation and 

Commercialization 

The previous three strategic initiatives approach the issue of commercialization from the standpoint of 

strengthening public research setups (SI 7), their practices and processes to take outcomes to market (SI 8) 

and their industrial linkages (SI 6). What is desired in SI 9 is to enable the pull from the private enterprise 

through various measures. 

Recommendation 9.1 Productization Excellence Center to Translate Research for Market 

A look at the leading activators of licensing in the US indicates a significant share of SME’s (more than 60%). 

Figure 10.2-72 University Licensing Landscape in the US 

 

 

Issue 

While most IHLs and RIs in Malaysia do engage in significant RD&C activity, there seems to be a lack of 

commercialization enablers for SME’s. While spinoff efforts by researchers do get adequate support from the 

IHLs and RIs, Small businesses looking to commercialize local RD&C outcome from the IHLs/ RIs, or from 

their own efforts, lack a single window support to productize the research outcome or platform. 

While incubator under MTDC does provide support in terms of real estate, mentorship and etc. they are 

inadequate in provision of high end lab and consultation support, for developing pilots and prototypes for 

commercialization, to SME’s and startups.  

Source: AUTM Survey 2009 
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Several initiatives by MDeC and MTDC are geared towards linking local industry with technology outcomes 

from our lab. But such initiatives need follow-up support in several instances, where the SME’s need to tweak 

the research outcome to fulfill customer need and meet market demand. 

Figure 10.2-73 Institutional Gap for SME’s Support for Productization 

 

Best Practice 

Taiwan’s ITRI employs the openLab concept to help develop local industry by assisting new ventures in 

translating research outcome for market need. 

Figure 10.2-74 ITRI Best Practice on OpenLab Setup for SME’s and Startups 
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Action 

High tech incubators do exist in various places, such as Technology Park Malaysia, the services they offer 

include nurturing start-up companies and technopreneurs from ideation to full commercialization by offering 

offices, equipped with modern facilities and administration services. They also support in capacity building 

programme with comprehensive and integrated coaching, mentoring, consultancy and training.  

Currently MDeC also provides incubator support where institutions, SME’s or individuals can approach them 

with ideas or IP. They support them through such incubators and also link them with appropriate MNCs or 

local companies to provide necessary support. 

Besides this support, the guidance and lab environment required to translate a technology to fit requisite 

market needs requires iteration. It is in this regard that a productization excellence center is proposed as one-

stop-shop for translating technology into a relevant commercially viable product for SME’s and startups. 

The measure of success for such an excellence center should be evaluated at two levels. Primarily, the 

success rates of commercialization of technologies that are supported and guided by such a center are a 

direct and most relevant measure of efficiency of such a center. In addition to the success of the supported 

technologies, maintaining relations with associated agencies, that direct such opportunities to the proposed 

center, is also critical. Accordingly the overall number of opportunities/ projects that are supported by such a 

productization center is also a secondary measure of success for the proposed center. 

Lead Body & Implementation 

From a purely requisite know how and available lab infrastructure, MIMOS is a possible entity for leading and 

housing such a one-stop-center for productization support, for ICT related technologies.  

During the workshop on deliberating implementation approach to such a setup, it was suggested that 

considering the current role of incubators housed under MOSTI, MTDC and MDeC, each of these bodies can 

in turn consider extending the scope of their offered services, in each incubator, to include a high-technology 

lab that offers the requisite infrastructure and guidance for productizing research outcomes. Such an 

approach is bound to create redundancy and possible extra resource requirement. Additionally, scarcity of 

expert researchers required to guide such effort at each such incubator can make the idea a non-starter in the 

first place. 

Hence, it is proposed that a central support under the aegis of MIMOS should be created, considering its 

envisioned role of leadership in ICT oriented RD&C in Malaysia. Respective incubators could guide their 

tenants and leverage such a facility from MIMOS for ICT related productization efforts. 

Recommendation 9.2: Income Tax deduction for Local Companies Commercializing Local 
ICT IP 

Issue 

Current Income tax rules 2005 (PU(A) 269/2005), provide deduction for investment in commercialization of 

RD&C outcome in a related company. This deduction is, however, limited to resource-based industry. 
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Action 

It is recommended that the above incentive be extended to ICT industry as well, considering its enabling role 

in improving efficiency across industries, including resource-based industries. 

Lead Body & Implementation  

The above recommendation has to be put forward by MOSTI for approval to MoF. 

Recommendation 9.3: Policy Support to Startups and Spinoffs in IHLs 

Issue 

It has been established through researches, (Reference: “Resources, capabilities, risk capital and the creation 

of university spin-out companies.”  By Lockett, A. and Wright, M.) that universities with clear and defined 

policies towards spin-off formations have more startups and spinoffs. Currently all IHLs do not have a 

standard and transparent policy for startups. 

Action 

Accordingly, it is proposed that all IHLs endeavor to create a transparent and structured policy for spin-off 

creation and development.  

Lead Body & Implementation  

MOHE can take a lead for this recommendation, with appropriate support from MIMOS commercialization 

cell, to develop model template for spinoffs. 

Other Positive Developments with Reference to PromotingIinnovation in SME’s & Startups: 

During SMIDEX 2011: SME Innovation showcase, it was announced that innovative SME’s can acquire 1-

innoCERT Certification and will gain a 2% interest rebate for loans approved by developmental financial 

institutions. 1innocert’s Innovation Assessment adapts the Korean Innobiz innovation evaluation system 

which is based on an internationally-recognized innovation assessment standard i.e. the Oslo Manual by 

OECD and the European Commission (Eurostat), 2005. 

SME’s with 1-innocert recognition will also get priority to participate in Government Offset Programmes as 

well as privileges in the government and the Ministry of Finance Incorporated companies' procurement. Such 

initiatives are steps in the right direction and these incentives should be leveraged by local ICT SME’s as well.  
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Strategic Initiative 10: Creating Ground for Developing a New Funding Model 

Recommendation 10: Techno-Commercial Rating Centre (TCRC) 

Issue 

A significant gap exists in our innovation ecosystem, in terms of assessment of technology and the associated 

valuation of the same.  Additionally, with lack of quality professional services, technology evaluation and 

valuation is a challenge. This creates significant hurdles for raising funds, most significantly for SME’s and 

startups, with limited proof of their commercial viability, past track record, and etc. In addition to the above 

issue, it is also Malaysia’s long term strategic view that funding model should gradually transition to enable 

private sources of funding. 

Best Practice 

KOTEC is a Korean agency that supports technology funding based on its rating and guarantees. KOTEC 

(earlier KIBO) provides comprehensive assessment of technologies based on not just technology excellence 

but also its marketability and business applicability. KOTEC has developed its own patented technology rating 

system (refer figure 10.2-75) and uses it to provide technology ratings.  

Figure 10.2-75 KOTEC / KIBO Technology Rating Method & Associated Default Rates 

 

 

Figure 10.2-76 KOTEC/ KIBO Funding Support 
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Action 

A body, for Techno-Commercial rating of technologies is proposed on the lines of KOTEC in Korea. This 

entity should give ratings to potential and developed IP and technology, from technical as well as commercial 

standpoint.  

Figure 10.2-77 TCRC and Associated Flow of Rating Application and Funds 

 

 

The key roles for TCRC are as below: 

 Developing and adopting a definitive standard for evaluation of IP/ technology; 

 Obtain buy in from the financial sector for its valuation/ rating; and 

 Coordinate with  government  funding schemes to help with commercialization and IP filing especially for 

SME’s and startups. 

 

While KOTEC also offers guarantees, the same may not necessarily be required to be replicated for TCRC.  

Lead Body & Implementation  

Implementing the TCRC is regarded as a sensitive exercise with several change management challenges. It 

is accordingly envisaged to be implemented in 3-4 year timeline with significant consultation in the beginning 

to avoid potential bottlenecks at later stage (refer Table 10.2-35). 

Credibility is key to any such body and the same is desired to be accomplished by: 

 Having wide consultation and deliberation process in a time-bound manner; and 

 Ensuring a robust organizational design and quality human resource support to the body. 
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The consultations will ensure better buy-in as well as understanding of the new body. Organization and 

human resources focus will ensure the TCRC ratings are respected by the funding bodies and financial 

institutions. While consultations should ultimately lead to identification of the possible lead for this setup, it is 

the considered view while drafting this roadmap, that an independent division under AIM could fulfill this role 

in the near future.  

To kick-start the consultations AIM and MOSTI can work together for the same. 

Table 10.2-36 Mapping of Key Tasks and Associated Roles of Relevant Bodies 

 

Possible Risks & Mitigation Strategy: 

 TCRC requires authority and credibility  for its rating to be  considered relevant: 

o Mitigation: This is assessed to be managed by ensuring appropriate mandate from various key 

bodies including MoF, NITC, MOSTI and AIM. Additionally it needs to have appropriate technical 

and commercial manpower and skills to do suitable rating, along with an unquestionable status 

for unbiased evaluation.  

 

 Change management is going to be a key challenge as roles and responsibilities of key agencies are 

likely to be changed and as a result, there may be undue resistance: 

 

o Mitigation: Repeated round of discussions, brainstorming by MOSTI, facilitated by neutral party – 

preferably a non-government organization, could instill an additional feeling of objective process 

of development of the agency. 

 

 Too many certifications already exist – hence, this may just add to the tedious process: 

o Mitigation: Proper awareness needs to be spread about this initiative. Initial deliberation should 

be done to highlight the outcome of such a certification and also the benefits. Possible 

amalgamation of other certifications with TCRC ratings should also be evaluated.  

  

Task Timeline 
Accountable 

Agencies 
Supported by 

Consultation process - Buy-in for the whole 

idea from all stakeholders - involves 

consultation paper, discussions, workshops 

1 year 

NITC Expert Group 

(NITC), AIM, MOSTI  

 

Research institutes, 

IHL, MOHE, PIKOM, 

Cradle, MAVCAP, 

MDeC, MAMPU, 

MIMOS, Corridor 

initiative - northern, 

southern, east-side 

Finalize TCRC objective and framework - 

Develop the role of agency, staffing, 

responsibilities.  Also to decide - which 

parameters to be included in rating 

technologies. 

1 year 
As per consultation 

outcome 
 

Setting up TCRC  1-2 year 
As per framework 

definition 
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Strategic Initiative 11: Transition Existing Funding Model Towards Greater Efficiency  

Recommendation 11.1: Strengthen & Standardize the Fund Approval and Monitoring 
Process 

Issue 

Various funds in the science & technology system have their distinct approval and monitoring system. The 

forms for filing funding application, the approval process, monitoring mechanism, constitution of the 

committee and etc. should be standardized to the extent possible. 

This standardization will not just ease the filling of fund application for the researcher community, but also 

lead to more streamlined funding system, with possible model standards of fund evaluation being applied for 

all funds.   

Some possible areas of strengthening of fund approval and monitoring process are highlighted below: 

 Fund approval panel to have adequate mix of industry participants and technical experts. In 

addition to technical feasibility, every funding application should have commercialization assessment, to 

evaluate possible market need that the project envisages to address. A similar share of technical domain 

expert and industry expert in the approval panel should be targeted for all fund approval committee; 

 Stress on funding projects with industry collaboration/ commercialization partner: The approval 

panel should ensure that projects do have a commercialization collaboration or industry partner to enable 

transitioning the research outcome for commercialization; 

 Include commercialization timeline as part of all project application; 

 Stringently pursue post-disbursement monitoring: Each funded project by MOSTI is reviewed on a 

half-yearly basis in terms of project progress and development. While this is documented, actual review of 

the report submitted by fund receiver needs to be rigorous; 

 Standardize fund commercialization definition across funds: As suggested in strategic initiative 8.5, 

focusing on strengthening commercialization and IP Management - to standardize commercialization 

definition, it is also an aspect that should be looked at from the fund approval, disbursement and 

monitoring perspective. Each funding source having its distinct commercialization definition is an issue. 

While MOHE definition centers on research that already has an industry partner, MOSTI’s and MTDC’s 

definition is looking at market presence of the research in terms of either licensing, assignment or spin-off 

venture. Cradle fund considers actual revenue accrual, the key to commercialization. A look at funding 

efficiency in terms of taking research to market becomes challenging in terms of such varied definitions 

and viewpoints. Standardizing the same should not just overcome the challenge of fund performance 

evaluation, but also ensure a common purpose for each fund, which would help align their activities as 

well as processes to an extent; 

 Unique Id based in project database linked to KRSTE.my: Considering the need to create a common 

repository of all public RD&C efforts through the expansion of existing KRSTE.my portal, it is also 

proposed that each fund approval application have a unique project id included from the same system to 

be required for the project application. This will have multiple benefits in terms of: 

 Ensuring each project gets listed on the database; 

 Unique Id limits incidence of projects being funded from multiple sources; and 

 Could make it possible to ensure linkages across funds  as a project moves to another stage and 

requires subsequent funding support. 

 



 

488 
 

 

 Transition entire model to leverage the central technology rating & valuation body: It is envisaged 

that the entire funding model can be streamlined in the medium term (3-5 years) by transitioning fund 

approval process to be based on proposed TCRC (refer SI 10) body. This will ensure simpler, 

streamlined and standardized fund approval process across the multitude of bodies, as depicted in the 

envisaged model below (refer figure 10.2-78). In this model the TCRC, while providing rating, also 

assesses the project stage and status and guides the relevant funding agency for disbursement as well 

as monitoring. 

Figure 10.2-78 Funding Model Evolution in the Medium-to-Long Term 

 

Lead Body & Implementation  

Varieties of parent ministries and agencies have their own funds and associated process. It is understood that 

this roadmap is based on an analysis of ICT innovation ecosystem and by implication therefore its outcomes 

should focus and apply primarily to ICT. While this is appropriate, most of the shortcomings in our funding 

system, highlighted above are sector/industry agnostic. It is therefore in our interest to take these suggestions 

for all kinds and areas of funding. A need to standardize the funding process should therefore be led by 

MOSTI. MOSTI provides funding and can influence other funding agencies and ministries to do likewise. 

 

 

 

 

  

Promotion
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Strategic Initiative 12: Creating Global ICT Champions  

Recommendation 12.1: Identify Local Champions and Promote Them Abroad 

Malaysia has a diversified ICT industry with many players participating in the entire value chain. Some of the 

local players have also established themselves as leaders in their respective domains (for further details on 

selection local champions, please refer Chapter 9: Establishing 5 Malaysian Global Brands). In order to 

globalize these local leaders, Government would have to take leadership and provide them active support. 

Table 10.2-37 20 Local Companies to be Nurtured as Global Brands 

Company Area 

Basis Bay (Info Solutions) Sdn Bhd Cloud Computing 

Heitech Padu Bhd Cloud Computing 

Ascendsys Sdn Bhd Security  

Extol MSC Bhd Security  

Insas Technology Bhd Security  

IRIS Corporation Bhd Security  

Multimedia Glory Sdn Bhd Security  

PUC Founder (MSC ) Bhd Security  

Sapura Bhd Security  

Scan Associates Bhd Security  

Smartag Solutions Bhd Security  

Sunway Systems Sdn Bhd Security  

FSBM holdings Bhd Ubiquitous Connectivity 

Green Packet Bhd Ubiquitous Connectivity 

Redtone Bhd Ubiquitous Connectivity 

CBSA Bhd Wireless Intelligence 

MDT Innovations Sdn Bhd Wireless Intelligence 

N2N Connect Bhd Wireless Intelligence 

Nextnation Communication Bhd Wireless Intelligence 

Palette Multimedia Bhd Wireless Intelligence/ Ubiquitous Connectivity 

 

Issue 

 

Malaysia’s ICT industry though developed locally has very little visibility abroad. There is very little awareness 

of the ICT segments in which Malaysian companies operate and what their key strengths are. Local ICT 

companies also very small and lack the financial wherewithal to market their product and services abroad in 

an effective manner. MATRADE which is responsible for trade promotion; has few resources and has to look 

at many industry sectors at the same time. All these lead to inadequate or complete lack of promotion of local 

ICT industry abroad. 

 

Best Practice 

 

Many countries around the world have dedicated organizations and government departments which actively 

promote the cause of the ICT industry. These institutions are well funded and resourced to carry out their 

tasks. 
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Figure 10.2-79 ICT Promotion Organizations Around the World and Their Activities 

 
 

Action 

 

It is required that a detailed and implementable strategy be followed to actively brand and promote the local 

ICT industry abroad. The same is described in detail in Chapter 9 of this report.  

 

Lead Body & Implementation  

 

This initiative is, by definition, oriented to promote local companies globally and is hence, best pursued as a 

programme under MITI. It is proposed that ICT division within MATRADE should be enhanced with more 

manpower and provided more funding so that it can actively support the ICT industry through this initiative. 

PIKOM, TeAM and NEF should be roped in to support the globalization efforts of local ICT companies. 

 

Roles 

 

MATRADE PIKOM, NEF and TeAM 

 Increase the Manpower in ICT division through 
contract resources so that ICT division can 
more activities like market scanning, 
understanding of the business environment 
and etc of the foreign nations; 
 

 Capabilities should be enhanced in ICT division 
of MATRADE to be able to hold exhibitions and 
B2B meets related to ICT. This will require 
engagement of experienced business 
collaboration experts. ICT associations can 
also be engaged in this exercise; 
 

 In key countries like Vietnam, Indonesia, 
Cambodia, Africa, Eastern Europe and parts of 
Latin America, have dedicated ICT resources 
who can actively scout the market and also 
showcase the prowess of Malaysian ICT 
Industry; 
 

 MATRADE should use its portal to host 
information about ICT Industry in a special 

 ICT associations should actively help out in the 
promotion of local ICT industry through 
providing information related to markets which 
are attractive for Malaysian companies; 
 

 Provide know-how and intelligence on local 
business environment, business laws, 
patenting information, IP laws,  policies and 
regulation in the foreign country; 
 

 Identify and update Government of Malaysia on 
appropriate countries where B2B match-
making would make most sense and help the 
Government in developing guidelines for doing 
so; 
 

 Identify global industry and research forums 
where-in Malaysian Industry and research 
bodies should participate or present papers; 
and 
 

 Actively identify countries around the world 
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MATRADE PIKOM, NEF and TeAM 

section. MATRADE along with ICT Industry 
associations should be responsible for 
updating the information and keeping it current; 
 

 MATRADE should increase its market 
development fund from 50% to 70% and it 
should be extended to all ICT companies from 
Malaysia; and 
 

 MATRADE should work with KPKK in 
developing a branding and communication plan 
for ICT industry in active collaboration with ICT 
associations. 

which have leading ICT technologies and 
countries which would be amenable in 
partnering with Malaysia in order to effect 
technology transfer or getting into joint venture 
for a product or joint research. 

  

 MoF (Ministry of Finance) – They should provide funds after conducting a due diligence of the 
requirements for promoting local ICT companies abroad. The cost would include, branding, 
promotion, holding exhibitions, trade shows including participation in them in select countries like; 
USA, Africa, Middle East, Eastern Europe, Latin America and select countries of Asia and etc. 
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Strategic Initiative 13: Preference to Local Technology for Procurement by 

Government & GLCs  

Recommendation 13: Promote Locally Developed IP in Government and GLC Procurement 

Issue 

One of the key issues that is cause of concern for local technology companies is the fact that while 

procurement of high-technology products is an area of strength for the Malaysian government (Malaysia ranks 

no.4 on Government Procurement of High technology products, one of the factors in WEFs innovation index), 

the local technology industry does not seem to get any benefits from the same. It is also argued that perhaps 

the high-technology procurement by the Malaysian government is beyond the required specifications and it is 

possible for the government therefore to provide some preference to local technology. There exist laws and/or 

procedures in many countries (for example China through Government Procurement Law, Brazil through “Buy 

Brazil Act" Law) that prioritize government procurement of domestically produced goods and services based 

on certain conditions and criteria.  In New Zealand, where there does not exist any preferential treatment for 

domestic suppliers, the procurement policy does, however, call for government purchasers to be able to show 

that they have not denied full, fair and reasonable opportunity to domestic suppliers to compete. 

Action 

It is therefore proposed that providing support to locally developed IP with the government sector and GLCs 

should be considered. The same is expected to be accomplished by following: 

 Providing preference to products/ services leveraging locally developed technology as one of the 

guidelines for all government and GLC procurement: 

 Study government and GLC procurement processes and identify means to provide some additional 

credits for products using locally developed technology; 

 Certain percentage of procurement (10-20%) reserved for goods and services either produced locally 

and or using local technology; and 

 Provide domestic supplier (smaller ones as well) and equal and an accessible opportunity to compete 

in government procurement of goods and services. 

 All products and services leveraging local ICT technology to be accredited by a central body to ensure 

preference is given to relevant companies only. 

Lead Body & Implementation 

While ensuring acceptance of such preference can only be approved by Ministry of Finance and respective 

GLCs, it is proposed that MOSTI lead this initiative by putting forward a proposal to MoF for approval of the 

same. The proposal should be adequately supported by local industry, IHLs and RIs through related 

associations, agencies and ministries: 

 Responsible & Accountable  : MOSTI; and 

 Supported & Consulted   : EPU, MoF, MOHE, MAMPU, GLCs, PIKOM, SMECorp.  
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10.3 Governance Mechanism for Executing the National Strategic ICT 

Roadmap 

NITC is the Government’s primary ICT advisor and think tank. NITC has identified the Development of 

Technology & Innovation Ecosystem as one of the thrust area for the national ICT agenda. As part of this 

objective it is imperative to target the development of a synergized national innovation ecosystem for 

Malaysia. 

NITC has tasked Ministry of Science Technology & Innovation (MOSTI) and MIMOS to champion the agenda 

for ICT innovation ecosystem transformation. As part of this agenda the review of National Strategic ICT 

Roadmap and Technology roadmaps was conducted. Accordingly, the project implementation and outcome 

are key accountabilities of NITC.  

While accountabilities are fairly indicated by the project definition itself, the implementation of the 

recommendations (Strategic Initiatives- SI) still needs to be suggested.  

Considering the need to implement the suggested SIs in a time-bound manner, the recommendations are 

proposed to be implemented through a consortium under MOSTI which is accountable to NITC. The 

consortium is envisaged to be a representation based on the triple helix model of innovation that has 

adequate representation from Academia, Government and Industry. 

As detailed in the previous section, for each of the recommended strategic initiative, a lead agency has been 

identified based on the required competency for implementing the initiative. Additionally, an overview of 

agency’s existing mandate was also considered before proposing it as the lead. The complete list of proposed 

strategic initiatives and their respective leads are listed in the table below:  

Table 10.3-1 National Strategic ICT Roadmap Governance Mechanism 

SI DETAILS  IMPLEMENTATION LEAD 

1 

Cloud Computing FA  MOSTI 

Wireless Intelligence FA  KPKK 

e-Services FA  MDeC 

Security FA  MOSTI 

Big Data & Analytics FA  MOSTI 

Ubiquitous Connectivity FA  KPKK 

Create funding for strategic IP Filing and acquisition in FAs  AIM 

2 Pursuing RD&C in FAs  MADICT (MOHE) 

3 Aligning Human Resource ICT Roadmap with FAs  HR ICT Taskforce (MOHE) 

4 Attract MNCs to setup RD&C centers in Malaysia  MITI  

5 
Local ICT technology mapped to ETP/GTP/DM Opportunity  AIM  

New EPPs for various NKEAs/ NKRAs  Respective Ministries  

6 
Enhance and update the portal to enable Research – Industry 
communication   

MOSTI 

7 

Develop Education & awareness programme to ensure researcher 
orientation towards commercialization  

MYIPO-IPTC 

Strengthen the Innovation & Commercialization Centers in our IHLs  MOHE 

COP for technology transfer of various ICT labs in Malaysia  MOSTI 

8 Developing IP Management Standards and Governance Structure  MYIPO 
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SI DETAILS  IMPLEMENTATION LEAD 

Ensuring funding availability for commercialization of locally developed 
technology  

MOSTI  

Universities to provide preference to commercialized output with patents 
& publication  

MOHE 

Technology Business Advisory (TBA) set-up at each IHL and RI ICCs at IHLs/ RIs 

Standardize the definition of Commercialization  AIM  

Pretotyping ICCs at IHLs/ RIs  

9 

Productization Excellence Center to translate research for market  MIMOS 

Income Tax deduction for local companies commercializing local ICT IP  MOSTI 

Policy support to start-ups and spinoffs in IHLs  MOHE 

10 Techno-Commercial Rating Centre (TCRC)  AIM 

11 Strengthen & standardize the fund approval and monitoring process  MOSTI  

12 Local ICT Champions – Promotion, Branding & Go-Global strategy  MITI through MATRADE  

13 Preference to local technology for procurement by Government & GLCs MOSTI 

Some of the proposed strategic initiatives, namely the six FA progress plan and the nurturing of local ICT 

champions for global brands, are more medium to long term agendas and need to be pursued as ministerial 

programmes. 

Remaining strategic initiatives are more immediate and short term in their implementation planning and will 

require a steadier implementation by the chosen lead and rigorous time-bound progress monitoring by the 

consortium. 

To ensure the secretarial support in monitoring these projects in a specific time-bound manner, the 

consortium will be supported by a dedicated PMO. The PMO will coordinate the implementation progress with 

respective lead agency for each strategic initiative. This PMO is proposed to be carved out of MOSTI 

Secretariat (refer figure 10.3-1 below). 

Figure 10.3-1 Overall Implementation Monitoring 

. 
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While the lead agency is the key to drive the implementation, a more specific task-wise participation for 

overall implementation along with classified roles as per RASCI matrix (Responsibility of, Accountable to, 

Supported by, Consulted with and Informed to) is also detailed for each initiative. The same is expected to act 

as guidance for the lead agency while implementing, and for the steering committee while monitoring the 

progress. Each of the lead agencies will provide regular update to the PMO on the progress, key issues and 

bottlenecks. The respective task force leads will identify and coordinate with respective lead and support 

bodies for each recommendation to ensure recommendation implementation and execution as per plan. 

While the consortium will monitor the implementation on a quarterly basis, and the lead body associated with 

each recommendation is accountable & responsible for the actual implementation, the PMO will coordinate 

with lead agencies regularly to take stock of developments and progress. The PMO will also act as a regular 

co-ordinator of efforts across related initiatives and be proactive in highlighting initiative roadblocks, resource 

requirements, coordinate across initiatives, progress as per plan to the steering committee. 
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10.3.1 Monitoring of the National Strategic ICT Roadmap 

Peter Drucker once said, “What gets measured gets managed”. To get started on the path to managing the 

execution of the roadmap, it is therefore imperative we start with measuring the performance of the same. To 

ensure that the roadmap implementation is undertaken in a manner to achieve the set of four overarching 

objectives, we recommend certain KPIs for each objective and a tracking frequency for the measurement. 

Objective 1: Positioning ICT as the Key Enabler for ETP, GTP, 1Malaysia and DM 

Several of the identified strategic initiatives will help in achieving the first vision objective of ICT enabling 

programmes of National transformation. Some key activities pursued as part of this project, in terms of 

mapping of local ICT technology for programmes of national transformation, identifying local companies to 

participate in the same and proposing new EPPs, will help progress in the direction of the first objective. In 

order to track the progress, some specific KPIs and their tracking frequency are proposed as a starting point. 

Additional measures can be considered and proposed by the steering committee for implementing this 

project. 

Table 10.3-2 Objective-1: KPIs and Tracking Frequency 

KPI 
Tracking 
Frequency  

Responsibility 
2010 / 
2011 

2012 2015 2018 2020 

No. of ICT 
projects with local 
technology 
applications used 
in NKEAs/ EPPs 

Bi-annual MOSTI NA 10% growth Year on Year 

No. of ICT 
Technology 
transfers enabling 
local industry 
participation in 
EPPs/ NKEAs 

Bi-annual MOSTI NA 10% growth Year on Year 

Share of ICT in each economic area: ICT Spending in RM million 

Agriculture 

Annual MOSTI 

0.3 0.4 0.7 1.2 1.7 

Consumer 22.5 26.8 34.6 44.7 53.1 

Construction 0.4 0.5 0.6 0.8 1.0 

Education 0.3 0.5 0.9 1.8 2.7 

Finance & 
Business 

3.7 4.5 6.0 8.1 9.8 

Government 2.9 3.7 5.1 7.2 9.1 

Healthcare 0.6 1.1 2.5 5.5 9.3 

Mining 0.8 0.9 1.1 1.3 1.5 
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Manufacturing 6.9 8.2 10.8 14.0 16.8 

Retail & Wholesale 2.2 2.9 4.1 5.9 7.4 

Transportation 2.6 3.2 4.5 6.3 7.9 

Communications 4.9 6.7 10.9 17.5 24.1 

Utilities 3.2 3.6 4.1 4.8 5.3 

 Objective 2: Positioning Malaysia in the Top 10 in World Economic Forum (WEF)’s Innovative Index 

Objective 2 is perhaps the most critical objective of this roadmap, considering the focus on technology and 

innovation. Most of the SI’s proposed have direct linkages to enhancing our ranking in WEF innovation index 

(refer figure below).  

Figure 10.3-2 Mapping WEF Innovation Pillars and Strategic Initiatives (SI) 

 

While we do identify specific measures to impact WEF innovation index ranking for Malaysia, it has to be 

understood that ICT is just part of the picture in this rating and our performance in other sectors is equally 

critical if not more. Hence, while specific measures are proposed on the lines of 9 WEF innovation pillars, they 

are more directional in nature. 

In addition to these directional measures, specific measures on patents, commercialization (numbers & 

revenues) and collaboration across industry and IHLs are also proposed to measure progress as per 

proposed initiatives designed to bridge key gaps in our innovation ecosystem.  
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Table 10.3-3 Objective-2: KPIs and Tracking Frequency 

KPI 
Tracking 
Frequency 

Responsibility 
2011/
2012 

2012 2015 2018 2020 

WEF  Innovation Ranking 

Annual MOSTI 

24 - 18 14 10 

Capacity for innovation 19 - 15 12 10 

Quality of scientific research 
institutions 

24 - 18 14 10 

Company spending on RD&C 13 - 11 9 8 

University-industry 
collaboration in RD&C 

21 - 16 11 8 

Govt. procurement of 
advanced technology products 

4 - 4 3 3 

Availability of scientists and 
engineers 

22 - 18 14 12 

IP protection 31 - 15 11 8 

 

Annual 

 

No. of ICT patents by FAs 

MOSTI 

29 38 82 178 300 

No. of ICT patents applications 
by FAs 

209 260 502 968 1500 

No. of commercialized ICT 
technologies by FAs 

100 122 222 403 600 

Revenues from all 
commercialized technologies 

NA 
Increase revenues by at 

least 10% CAGR 

No. of ICT research projects 
by FAs 

3193 3425 4226 5215 6000 

Joint project between IHLs NA 
Increase by at least 10% 

CAGR 

Joint projects between IHLs & 
RIs 

NA 
Increase revenues by at 

least 10% CAGR 

Joint Project between IHLs/ 
RIs and Industry 

NA 
Increase revenues by at 

least 10% CAGR 

Joint projects between local 
IHLs/ RIs and Global research 
institutes 

NA 
Increase revenues by at 

least 10% CAGR 
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Objective 3: Economic Contribution from ICT to be 20% of National GNI 

Achieving the third vision objective of increasing economic contribution from ICT to GNI is supported by 

pursuing the identified FAs and by initiatives targeted towards first two objectives as well.  

Table 10.3-4 Objective-3: KPIs and Tracking Frequency 

KPI 
Tracking 
Frequency 

Responsibility 
2010 / 
2011 

2012 2015 2018 2020 

ICT Contribution 
to GNI 

Annual 
 

MOSTI 
 

NA 

As per the Malaysia ICT 
As-Is and the 1% global 
market share in identified 
FAs

 

17% 

ICT Contribution 
to GDP 9.8% 

As per the Aspirational 
Goal 

20% 

ICT Contribution 
to NKEA sectors 

As Above in Objective 1 

ICT Market Size 
(RM million) 

 
69.2 

           
86  

           
118  

           
163  

            
202  

Objective 4: Creating 5 Globally Competitive Malaysian ICT Champions 

Table 10.3-5 Objective-4: KPIs and Tracking Frequency 

KPI for the 20 short-listed 
companies 

Tracking 
Frequency 

Responsibility Current 
(2011) 

Target for 2020 

Gross Revenues  

Annual 

MITI NA 

USD 500-750 million 

%age of revenue from 
overseas 

40% 

%age of assets abroad 20% 

Presence in key markets  At least 10 Countries 

Number of Large 
Customers 

10-12 

Proportion of Employees 
outside 

20-25% 

%age of overseas RD&C 
employees 

10% 

Number of new patents 
developed  

10 per year 

Brand Perception survey 
with key customers Once in 2 

years 

- 

Number of RD&C centers 
abroad 

~2-3 

We further recommend that the above measurements be shared on a bi-annual basis first with NITC and then 

made transparent to the various stake-holders, industry and the general public.  

The next steps are as follows: 

 Conduct a base-line study to measure the above KPIs as of now (some of the above have been 

measured as part of this study); and 

 Finalize the performance criteria for each KPI.  
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Chapter 11- Conclusion 
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11.1. Conclusion 
 

The well-known English author Lewis Carroll once famously wrote “If you don't know where you are going, 

any road will get you there”. The starting point therefore for any roadmap development is the clear 

understanding of the destination; the roadmap is there to tell us how to reach that destination preferably in the 

most efficient manner. 

The development of the National Strategic ICT Roadmap has been undertaken keeping the destination in 

mind. The destination is characterized by the four overarching objectives of: 

1. ICT as an enabler to drive key economic sectors; 

2. Malaysia to reach top 10 in Innovation Index; 

3. ICT to contribute 17 percent of GNI; and 

4. Establishing 5 Malaysian global brands. 

It is important to take a stock-take of the current situation before we begin to embark on the road to reach our 

destination. Five things stand out from an As-Is assessment of the Malaysian ICT landscape. One, from a 

RD&C perspective, our ratio of converting the research in the IHLs and PRIs to IP (patents for example) and 

to commercialized output is very low. This points out to significant gaps in the overall IP Management and 

Commercialization eco-system in the country.  Two, from a human resource perspective, both our quantity 

and quality of ICT graduates has been coming down in the past few years. This is a significant concern since 

it is ultimately the human talent that can drive the ICT industry to reach its destination. Third, the ICT industry 

locally in Malaysia is focused more towards the Production and Distribution segment of the value chain rather 

than in the upstream RD&C, Technology & Process creation or Product design part of the same. The four we 

do have, however, based on the national transformation programs of ETP, GTP and DM created more than 

ICT 130 opportunities which can be targeted by an identified set of more than 600 technologies developed 

locally.  Five, based on the review of the previous ICT roadmap, only two out of the three FAs seem to be 

relevant based on global trends and Malaysian capabilities.  

To move forward, based on the comprehensive megatrends and technology research together with 

understanding of the Malaysian capabilities and the review of the previous roadmap, one, the identified FAs 

for Malaysia a) e-Services, b) Wireless Intelligence, c) Security, d) Cloud Computing, e) Big Data & Analytics 

and f) Ubiquitous Connectivity would help Malaysia guide the RD&C, funding, human resource development, 

industry enablement endeavors amongst other and therefore play a key role in increasing the ICT contribution 

to the GNI. Two, the linkage between the identified local technologies and the opportunities in the ETP, GTP 

and DM, would further drive the adoption of the ICT in the key economic sectors and further boosting the ICT 

contribution to GNI. Third, we need a set of measures to mitigate the gaps identified in the IP Management 

and commercialization part of the ICT industry ecosystem.  These initiatives would be across both 

strengthening the research instructions and in optimizing the funding model in vogue in the country. Three, it 

is important to have a vibrant and dynamic local industry. This can be achieved by (a) providing the local 

companies/technologies certain preference in government and GLC procurement and (b) enabling the 

promising ICT companies to achieve global ambitions by developing Malaysian global brands. 

The developed roadmap therefore calls for certain Strategic Initiatives to achieve the above and as such 

thirteen such initiatives have been identified together with their lead agency and champion.   
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Figure 11.1-1 13 Strategic Initiatives 

 

The focus on 6 FA’s supported by the 13 Strategic Initiatives is the key to drive forward the National Strategic 

ICT Roadmap for Malaysia. 

 

To ensure each Strategic Initiative is implemented in a time-bound manner a monitoring and tracking 

mechanism is proposed through a PMO as depicted below: 

Figure 11.1-2 Overall Implementation Monitoring 

 

The combination of three steps of 1) As-Is growth of the ICT industry 2) ICT contribution in the various NKEA 

sectors and 3) FAs implementation would allow the ICT contribution to the GNI to reach 17% by the year 

2020.  

FA SIs

National Transformation 

Programs SIs

Strengthen 

Institutions SIs

Funding SIs

Local Industry 

Support SI

1 Focus  Areas (FAs) Development Initiative

2 Prioritization of R&D to FAs

3 Aligning Human Resources Roadmap with FAs

4 Attracting MNCs for R&D Centers in Malaysia associated with FAs

5 Enabling ICT Technology for ETP/ GTP/ DM

6 Research – Industry Communication: Enhanced Web Portal Krste.my

7 Bridging gaps in IHLs/ RIs to further Commercialization Agenda 

8 Strengthening IP Management & Commercialization

9 Enabling the SMEs and Startups for Innovation

10 Central Technology Rating & Valuation Body

11 Transitioning existing Funding Model towards Efficiency 

12 Local ICT Champions – Promotion, Branding & Go-Global strategy

13 Preference to Local Technology for Procurement  by Government & GLCs 
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It is often said that “Well begun is half done.” That is the premise on which the Strategic National ICT 

roadmap has been developed. We have begun well and hope a meticulous implementation of the same would 

allow us to reach the destination we all are preparing for. 
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Annexure  

Report on Open Day in Peninsular Malaysia 
 

An Open Day was convened in Kuala Lumpur for engaging with the various stakeholders for ICT Roadmap.  

The day started with an introductory session, where the background of the project, and the context and focus 

of the study was stated. Post the introduction, a presentation on the review of the earlier roadmap leading to 

finalized set of strategic initiatives and the implementation plan for the same was presented. 

Subsequent to the presentation an extended session was conducted to handle variety of doubts and concerns 

from the assembled representatives of various organizations and groups. 

Some of the key aspects that were discussed during the post presentation session are mentioned below: 

 As highlighted in the roadmap analysis, commercialization was acknowledged as a key concern. It 

was also mentioned that a good amount of investment has been made on creating products and 

assisting the entrepreneurs and commercialization. Accordingly, a focus on commercialization, as 

stressed in the roadmap review as well as in the various strategic initiatives was considered as a 

relevant step; 

 

 It was also noted that public sector participation is key for ultimate success in commercialization of 

technologies; 

 

 Concerns on impacting the WEF innovation index through suggested measures were discussed. It 

was clarified that the roadmap is limited in its impact to the ICT sector only and hence, a more wide 

spread effort would be required, that spans other industry areas as well to make a significant impact 

on our ranking in WEF innovation index. However, it was underlined, that the outlined initiative are 

still relevant and hold importance in ensuring our progress and creating grounds for improving our 

ranking; 

 

 Questions around the implementation mechanism and ensuring that the assessed impact is 

realized were raised. It was assured, that the roadmap had defined an implementation mechanism 

through a consortium to ensure all initiatives are implemented in a time bound manner. Relevant 

stakeholder participation was also detailed using the RACSI (Responsible, Accountable, Consulted, 

Supported and Informed stakeholders) matrix for each initiative; 

 

 Setting up of TCRC was considered relevant and important, but caution was raised on creating a 

new entity. Consensus seemed to emerge on ensuring that such an authority can reside within an 

existing setup like AIM or MDeC; 

 

 Productization excellence center as part of strategic initiative 9, which is focused on enabling SME 

participation in innovation was also discussed. The idea was supported, but concerns on 

implementation were raised as such ideas had failed in implementation in the past; 
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 Considering the role of MOSTI in supporting technology development and innovation, ensuring the 

improvement in funding mechanism and etc. was considered relevant for MOSTI. In this regard it was 

also noted that AIM is working on an RD&C workshop in Oct 2012 to develop KPI’s for each of the 

funds which AIM will track to evaluate fund’s performance level; 

 

 With regard to funding process, the audience stressed the importance of having a standardized 

definition of commercialization for the proposed Strategic Initiative and what falls under ICT; 

 

 It was also underlined that this ICT roadmap review is not a new initiative. Rather, it is to complement 

& support other initiatives and National transformation programs which are already there like DM, 

ETP, GTP and other programs. This review study shall assist on how local technologies can be 

developed further to ensure that the innovation ecosystem is geared to meet the supply requirement 

of local ICT industry and market; and 

 

 Selection of 20 local ICT Champions was discussed and the criteria for the same were outlined in 

terms of IP Strength, Financial Strength, Business Sustainability and Strategic Fit. It was emphasized 

that considering the focus on innovation and commercialization, the weightage for various factors was 

skewed in favor of IP strength followed by financial strength and business sustainability. 

 

Overall perspective on the proposed roadmap from the open day audience was extremely positive. The 

suggested Strategic Initiatives were well received and broad agreement existed among the participants 

regarding the same. Relevant inputs received during the session have been incorporated in the revised 

report. 
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Report on Roadshows in East Malaysia 
 

In order to gather grass-roots feedback from Sarawak and Sabah, a set of roadshows were conducted in 

Kuching and Kota Kinabalu. 

These roadshows were used as a platform to disseminate the findings from the study and highlight the 

strategic initiatives to be pursued as an outcome of the review of strategic ICT roadmap and technology 

roadmap study. 

Various concerns were raised with regard to the general ICT infrastructure and the ecosystem in East 

Malaysia during the road shows. Some other key points raised during the two Roadshows are mentioned 

below: 

Sarawak Roadshow 

 MDeC mooted the idea of creating technology incubators in Sarawak. However, there has not been 

any firm developments regarding the suggestion from MDeC; and 

 Where ICT infrastructure is concerned, many rural areas in Sarawak is underserved resulting in a 

huge digital divide that is creating a socia-economic imbalance for these regions. Efforts towards 

bridging the devide is important to creat a more hormonious development. 

Sabah Roadshow 

 Various programs and roadmaps are initiated on a regular basis, but implementation on the ground is 

missing; 

 Lack of ICT infrastructure in Sabah makes ICT development difficult. In such a scenario evaluating 

progress purely on the patents and commercialized technologies may not be relevant; 

 Leveraging SME’s and startups is key to ensuring the growth of ICT; 

 Customized Tax and other incentives could also be employed to encourage investments in the 

region; 

 Leveraging local strengths and capabilities of the region should also be considered while defining the 

ICT agenda for the region; and 

 Lack of ministerial representation in Sabah makes us feel left out and all such plans miss out on local 

nuances.  

Various observations as above lead us to forward the following aspects as actionable ideas for ICT 

development in East Malaysia: 

 Ensure more organized coordination between MOSTI and the ICT agencies in Sabah and Sarawak; 

and 

 Adequate stress on implementation of programs oriented towards bridging the digital divide in East 

Malaysia. 
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Glossary  

Terms Details 

10MP Tenth Malaysia Plan 

3D Cameras Imaging Devices capable of capture 3-dimensional images 

3D Seismic Imaging 
Seismic imaging is a tool that bounces sound waves off underground rock 
structures to reveal possible oil- and gas-bearing formations 

9MP Ninth Malaysia Plan 

Advanced Data Security/ 
Encryption 

The protection of data from unauthorized (accidental or intentional) 
modification, destruction, or disclosure 

Advanced Scheduling 
Algorithms 

A software that predicts customer demand and determines the production 
levels required to satisfy the demand 

Advertising 
Delivering ads to Internet users via Web sites, email, ad-supported 
software, text messaging and Internet-enabled cell phones 

AIM  Agensi Inovasi Malaysia  

AMREC Advanced Materials Research Centre 

Animation Software Graphical software that helps create animated web images 

ANNS Artificial Neural Networks 

APCICT 
Asian and Pacific Training Centre for Information and Communication 
Technology for Development 

Asset Monitoring System 
A system consisting of sensors and control systems that monitors the 
health of the equipments in the plant 

Augmented Reality 
A technology that superimposes computer generation images onto a real 
image 

Authentication Services 
Authentication is any process by which a system verifies the identity of a 
User who wishes to access it 

Automated Steering 
Systems 

A system that controls the direction of movement of the vehicle 
automatically without user intervention 

BFTDA Ben Franklin Technology Development Authority 

BioMEMS 
Biological Microelectromechanical Systems; the application of MEMS to 
biotechnology or medicine. 

Biometrics 

Biometrics refers to technologies that measure and analyze human body 
characteristics, such as DNA, fingerprints, eye retinas and irises, voice 
patterns, facial patterns and hand measurements, for authentication 
purposes 

BioNexus 
BioNexus is a special status awarded to qualified international and 
Malaysian biotechnology companies. The status endows fiscal incentives, 
grants and other guarantees to assist growth 

Biosensors A device that monitors and transmit information about a biological process 

Blade Servers 
A blade server is a compact, modular server that consists of core 
processing components that fit into an enclosure with other blade servers 

BPO Business Process Outsourcing 

BRIC Brazil, Russia, India and China 

Broadband A high speed internet connection 

CAGR Compounded Annual Growth Rate 

CCI Communications Content and Infrastructure 

CEDEC Collaborative Micro-Electronics Design Excellent Centre 
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Terms Details 

CLA Certified Linux Administrator 

CLG Company Limited by Guarantee 

Clinical Decision Support 
System 

An application that analyzes medical data to come up with case specific 
advice. 

Cloud Computing 
On-demand provision of IT capabilities such as applications or computing 
power as a service to multiple users with the use of Internet technologies 

CMOS 
Complementary Metal Oxide Semiconductor, a technology for constructing 
integrated circuits  

CoE Centres of Excellence 

CoP Community of Practice 

Computer Aided Design 
(CAD) 

Software used in art and architecture and engineering and manufacturing to 
assist in precision drawing 

Computer Simulation/ 
Modeling 

The technique of representing the real world by a computer program 

Computer Systems 
SCADA is an acronym for Supervisory Control and Data Acquisition. 
SCADA generally refers to an industrial computer system that monitors and 
controls a process. 

Computerized Physician 
Order Entry (CPOE) 

A system whereby the doctor can input medication orders into a computer 
system and transmit it directory to the pharmacy 

CRDF Commercialization and Research Development Fund 

CRM Customer Relationship Management 

CXO 
Chief X Officer, what is sometimes called ‘C-level’ whose job titles typically 
start with 'Chief' and end with 'Officer.' They may include CEO, CFO, CTO 
and CIO etc. 

Data Centers 

Data centers are spaces specifically designed to accommodate dense 
arrangements of computer equipment and associate networking, 
telecommunications, storage and auxiliary equipment required to store, 
process, manage and disseminate data and 
information 

Data Compression 
Encoding data to take up less storage space and less bandwidth for 
transmission 

Data Encryption 
Encryption is a process which is applied to text messages or other 
important data, and alters it to make it humanly unreadable except by 
someone who knows how to decrypt it 

Data Storage Technology A hardware device that used to record and store data 

Digital Archive 
The long term storage, preservation and access to information stored in 
digital form 

Digital Marketing 
Digital Marketing is the practice of promoting products and services using 
database-driven online distribution channels to reach consumers in a 
timely, relevant, personal and cost-effective manner. 

DNA Deoxyribonucleic acid 

EAP 
Electro Active Polymers :  Polymers that exhibit a change in size or shape 
when stimulated by an electric field 

e-Books 
An electronic book (also e-book, ebook, digital book) is a text- and image-
based publication in digital form produced on, published by, and readable 
on computers or other digital devices 

Eco-design using 
engineering tools 

Engineering tools refers to software package that allow for the simulation of 
designs for the factory 

e-Commerce 
The buying and selling of products and services by businesses and 
consumers through an electronic medium 

e-Destination A website that provides information regarding specific countries or travel 
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Terms Details 

destinations for tourists 

EIDS Economic Intelligence Database System 

e-Infomediaries 
A website that gathers information from multiple sources and act as an data 
aggregator 

Electronic Health Record 
It is an electronic record of health information of a patient, which includes 
past medical history, vital signs and immunizations 

Enterprise Inventory 
Management 

The overseeing and controlling of the ordering, storage and use of 
components that a company will use in the production of the items it will sell 
as well as the overseeing and controlling of quantities of finished products 
for sale 

Enterprise Resource 
Planning 

ERP is an enterprise-wide information system that integrates and controls 
all the business processes in the entire organization 

Enterprise Workforce 
Management 

Workforce Management, which is sometimes referred to as Human 
Resources Management, is the process of balancing work needs with 
available resources. 

Entertainment Content films/movies, music, and etc. used to entertain people 

EPP Entry Point Project 

EPU Economic Planning Unit 

e-Readers 
An e-reader (electronic reader) is a device for reading content, such as e-
Books, newspapers and documents 

ERGS Exploratory Research Grant Scheme 

e-Tailing 
The sale of goods and services through the Internet. Electronic retailing, or 
e-tailing, can include business-to-business and business-to-consumer sales 

EU European Union 

Expert Decisions 
A programme that provides decision based on available data and rules of 
thumb from experts 

FAST Federal and State Technology 

FTTA Federal Technology Transfer Act 

FBB Fresh Fruit Bunch 

FDI Foreign Direct Investment 

Firewall 
A firewall allows or blocks traffic into and out of a private network or the 
user's computer 

FA Focus Area 

FRGS Fundamental Research Grant Scheme 

FSI Financial Services Industry 

Game-based Learning 
Game based learning (GBL) is a branch of serious games that deals with 
applications that have defined learning outcomes. 

GCI Global Competitiveness Index 

GCSEC Global Cyber Security Center 

GDP Gross Domestic Product 

Genome sequencing 
The process of determining the exact order of the 3 million chemical 
building blocks that make up the DNA of the 24 different human 
chromosomes 

Geographic Information 
System 

A system encompassing the hardware and software required to capture, 
manage, analyze and display geographical information as maps or charts 

GERD Gross Expenditure on RD&C 

GIS Geographic Information System 
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GLC Government Linked Companies 

GNI Gross National Income 

GPRS General Packet Radio Service 

GPS Global Positioning System 

GPS Tracking 
Using satellite technology to determine and keep track of the present 
position of a certain object 

Green Datacenters 
Facilities that houses computer systems and are designed to reduce the 
extent of the environmental impact to the minimum 

GRI Government and Research Institute 

HAPTICS 
Tactile feedback technology which uses the sense of touch by applying 
forces, vibrations, or motions to the user. 

HD Cameras Imaging Devices capable of recording pictures of high level of details 

HDTV High-Definition Television 

HSBB High-Speed Broadband 

HSE Health, Safety and Environment 

HR Human Resource 

IAP International Advisory Panel 

ICC Innovation and Commercialization Centre 

ICT Information and Communications Technology 

ICT enabled e-Services 
Services that can be accessed through electronic means, through a 
smartphone for instance 

IFE In-Flight Entertainment 

IHL Institutions of Higher Learning 

IIUM International Islamic University Malaysia 

Image Recognition 
A technology that allows computer to identify objects or characteristics 
captured in a picture 

Imaging Device 
A device that captures and records visual images in the form of 
photographs or video signals 

IMEN Institute of Micro Engineering and Nanoelectronics 

IMP3 Third Industrial Master Plan (2006 – 2020)  

Industrial Weighbridge 
A weighbridge shall mean a weighing instrument constructed to weigh 
loads of capacities 1000kg and above  

INEE Institute of Nano Electronic Engineering  

Integrated 
Sensor/Controller Systems 

A system consisting of hardware and software that measures certain 
properties such as soil moisture level and implements some action when 
certain conditions are reached e.g. when the soil moisture level is low, the 
sprinkler will be turned on 

Intelligent Controls 
Control systems that emulate human intelligence and is capable of adapting 
and learning,  dealing with uncertainty and coping with voluminous amount 
of data 

Internet Banking 
A system allowing individuals to perform banking activities at home, via the 
internet 

IOT Internet of Things 

IP Intellectual Property 

IPR Intellectual Property Rights 

IP address Internet Protocol address 
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IPTC Intellectual Property Training Centre 

IP TV 
IPTV refers to the delivery of scheduled and video-on-demand (VOD) TV 
programs and movies over the Internet 

IPTA Institut Pengajian Tinggi Awam 

IPTS Institut Pengajian Tinggi Swasta 

IPR Intellectual Property Rights 

ISMS Information Security Management Services 

ITRI Industrial Technology Research Institute, Taiwan 

ITRI 
Taiwan’s premiere non-profit RD&C organization, employing close to 6000 
employees. ITRI stands for Industrial Technology Research Institute 

ITO Information Technology Outsourcing 

ITU-R International Telecommunication Union Radio Communication 

JUPEM Portal Rasmi Jabatan Ukur Dan Pemetaan Malaysia 

JKR Jabatan Kerja Raya 

KIBO Korea Technology Finance Corporation 

KISTI 
Korea Institute of Science and Technology Information, tasked with building 
Korea’s nationwide infrastructure for knowledge and information by linking 
the high-performance research network with its supercomputers 

KLSE Kuala Lumpur Stock Exchange 

KOTEC Korea Technology Finance Corporation 

KPI Key Performance Index 

KPO Knowledge Process Outsourcing 

KPKK Kementerian Penerangan Komunikasi Dan Kebudayaan 

KRSTE.my Knowledge Resource for Science and Technology Excellence, Malaysia 

Lab-On-Chip A device that integrates one or several laboratory functions on a single chip 

LAN Local Area Network 

LBS Location-based Services 

Learning Analytics 

Learning analytics is defined as the measurement, collection, analysis and 
reporting of data about learners and their contexts, for purposes of 
understanding and optimizing learning and the environments in which it 
occurs 

LED Light-Emitting Diode 

Low Power Servers 
Computer servers that have very low power consumptions yet still fully 
capable of providing the computing power required for the particular 
application 

Loyalty & Rewards 
A rewards programme offered by a company to customers who frequently 
make purchases 

LRGS Long-term Research Grant Scheme 

LTE Long Term Evolution 

M&A Merger and Acquisitions  

M2M Machine-to-Machine 

Machine-to-Machine (M2M) 
The automatic communications between devices without human 
intervention. It often refers to a system of remote sensors that is 
continuously transmitting data to a central system. 

MADICT  Majlis Dekan ICT  
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Maintenance Planning 
Software 

Plans and schedules facility maintenance and repair projects of various 
building 

MAMPU Malaysian Administrative Modernization and Management Planning Unit 

Manufacturing 2.0 
An information environment that supports multiple manufacturing operating 
modes and global operations with a user-centric interface 

MARDI Malaysian Agricultural Research and Development Institute 

MATRADE Malaysia External Trade Development Corporation 

MAVCAP Malaysia Venture Capital Management Berhad  

MCMC Malaysian Communications and Multimedia Commission 

MDeC Multimedia Development Corporation  

MDEX Malaysian Digital Exchange 

MDV Malaysia Debt Ventures 

MEMS Micro-Electro-Mechanical Systems 

MEGTW Ministry of Energy, Green Technology and Environment 

MIDA Malaysian Investment Development Authority 

MIDF Malaysian Industrial Development Finance 

MiGHT Malaysia Industry and Government Group on High Technology 

MIMOS Malaysian Institute of Microelectronics Systems 

MITI Ministry of International Trade and Industry 

MMU Multimedia University 

MNC Multinational Companies 

MNRE Ministry of National Resources and Environment 

Mobile Apps 
Software applications designed for use on mobility devices such as 
smartphones, tablets 

Mobile Banking 

Mobile banking refers to the use of a smartphone or other cellular device to 
perform online banking tasks while away from your home computer, such 
as monitoring account balances, transferring funds between accounts, bill 
payment and locating an ATM. 

Mobile Internet 
The technology to gain access to the Internet using a handheld device 
remotely 

Mobile Microfinance 
Microfinance is the provision of financial services for the poor. Services 
include savings, transfers, insurance and credit 

Mobile Payment Services 
“Paying for a product or service using mobile technology including Near 
Field Communication (NFC), Short Message Service (SMS), Wireless 
Application Protocol (WAP) or direct mobile billing 

Mobile Phones with GPS Mobile phones that allow the users to determine their current location 

Mobile TV 
Watching digital TV (DTV) on a smartphone or other handheld digital 
device. 

MOE Ministry of Education 

MOEMS 
Micro-Opto-Electro-Mechanical Systems; MEMS merged with micro-optics 
which involves sensing or manipulating optical signals on a very small size 
scale using integrated mechanical, optical, and electrical systems 

MoF Ministry of Finance 
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MoH Ministry of Health  

MOHE Ministry of Higher Education  

MOHR Ministry of Human Resources 

MOSTI  Ministry of Science, Technology and Innovation  

MoU Memorandum of Understanding 

MPN Majlis Profesor Negara 

MRO software 
Software package designed specifically for equipment maintenance 
organization that assists with job scheduling, component monitoring, cost 
collection and inventory management 

MSC Multimedia Super Corridor 

MSIC Malaysian Standard Industrial Classification 

MSPC Malaysian Service Providers Confederation 

MTDC Malaysian Technology Development Corporation 

MyICMS 886 
Malaysian Information, Communications and Multimedia Services 886 
Strategy 

MYIPO Intellectual Property Corporation of Malaysia 

Nanotechnology 
The science of manipulating materials on an atomic or molecular scale 
especially to build microscopic devices (as robots) 

NaaS Network as a Service 

NABC Needs, Approach, Benefits and Competition 

Neural Network 
Artificial intelligence technique that mimics the operation of the human brain 
(nerves and neurons), and comprises of densely interconnected computer 
processors working simultaneously  

NEF New Entrepreneur Forum 

NFC Near Field Communication 

NFC Chips 
NFC is a short-range wireless technology to exchange data among various 
devices with various usages. 

NGCC National Grid Coordinating Committee 

NGCI National Grid Computing Initiative 

NIS National Innovation System 

NITA 

National IT Agenda  provides the foundation and framework for the 
utilisation of information and communication technology (ICT) to transform 
Malaysia into a developed nation in our own mould consistent with Vision 
2020.  

NITC  National Information Technology Council of Malaysia  

NKEA National Key Economic Areas 

NKRA National Key Result Areas 

NMVC New Markets Venture Capital 

NNI National Nanotechnology Initiative 

NSRC National Science and Research Council  

NUTEK 
Närings- och Teknikutvecklingsverket 
(The Swedish Development Agency) 

ODM Original Design Manufacturer 
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OEM Original Equipment Manufacturer 

Online Customer Support The interaction with a customer through an online medium 

Online Finance 
Any financial product that is offered to customer on an online-only 
application basis. 

Online Lectures A technology for the conduct of lectures through the internet 

Online Library 
Physical site and/or website that provide 24-hour online access to digitized 
audio, video, and written material. 

Online Teacher Training 
Programs 

The conduct of training for teacher through the internet, using video, slide 
shows or other means 

Online Tender Submission 

e-Tendering System (or Electronic Tendering System) facilitates the 
complete tendering process from the advertising of the requirement through 
to the placing of the contract. This includes the exchange of all relevant 
documents in electronic format. 

Online Tour Operators 
A web based business that provides two or more travel services as a 
package and sell them through travel agencies or directly to the consumers 

Online Travel Agencies 
A web based business that arranges for transportation, accommodation 
and itinerary on behalf of travelers 

OSCC Open Source Competency Centre 

OSS Open Source Software 

PA Predictive Analytics 

Payment Gateway 
A payment gateway is an online system for processing credit card or other 
payment transactions in real-time 

PEMANDU Performance Management & Delivery Unit 

Personal Finance 
Management 

Software for the management of an individual's money affairs using 
principles of finance 

PIKOM Persatuan Industri Komputer dan Multimedia Malaysia 

Planting Plans 
A schedule detailing the location, number and type of plants and when they 
are to be planted 

Point of care technologies 
Laboratory and other services provided to patients at the bedside. These 
include diagnostic and laboratory testing using automated information entry. 

POS Technologies 
A set of software and hardware that allows the user to perform sales, 
analyze sales data, monitor the inventory and improve accuracy 

Post PC Devices 
Devices that supersede and replace the PC, such as tablets and 
smartphones 

PMO Project Management Office 

Point of Care Technologies 
Laboratory and other services provided to patients at the bedside. These 
include diagnostic and laboratory testing using automated information entry 

POS Technologies 
A set of software and hardware that allows the user to perform sales, 
analyse sales data, monitor the inventory and improve accuracy 

Post PC Devices Devices that supersede the PC, such as tablets and smartphones 

Predictive biosimulation 
Biosimulation uses mathematics to quantitatively represent the dynamics of 
biological systems and thereby analyze and predict system behavior. 

PRGS Prototype Research Grant Scheme 

Programmable Logic 
Controllers 

A programmable microprocessor-based device that is used to control 
assembly lines and machinery on the shop floor as well as many other 
types of mechanical, electrical and electronic equipment in a plant 

Proprietary Applications 
Computer programs that are exclusive property of their developers or 
publishers, and cannot be copied or distributed without complying with their 
licensing agreements 

PwC Pricewaterhousecoopers 
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RASCI 
Matrix to help map out roles and tasks for various agencies. RASCI stands 
for Responsible, Accountable, Supported by, Consulted with, and Informed 
to 

RD&C Research and Development 

RD&C Research, Development and Commercialization 

Real-time analysis of 
production and reservoir 
data 

Real-time analytics is the use of or the capacity to use, all available 
enterprise data and resources when they are needed. It consists of 
dynamic analysis and reporting, based on data entered into a system less 
than one minute before the actual time of use. 

RTO 
Real-Time Optimization (RTO) refers to evaluation and alteration of 
operating conditions of a process continually so as to maximize the 
economic productivity of the process 

Remote Control Equipment A device or mechanism for controlling something from a distance  

Remote Sensing 
It is the process of gathering information about an object at a distance 
without touching it. 

RF Radio Frequency 

RFID 
Radio Frequency Identification - A technology that uses electronic tags to 
store and relay information 

RFID Readers A transmitter/receiver that reads the contents of RFID tags in the vicinity 

RFID Tag A technology that uses electronic tags to store and relay information  

RI Research Institutions 

RMC Research Management Centres 

RNA Ribonucleic acid 

RoI Return on Investment 

RSE Researchers, Scientists and Engineers 

RTLS Real Time Location Systems 

S&T Science and Technology 

SAP Systems 
A software suite created by a company called SAP that  provides the 
capability to manage financial, asset and cost accounting, production 
operations and materials, personnel, plants and archived documents 

SBIC Small Business Investment Company 

SBIR Small Business Innovation Research 

SBTT Small Business Technology Transfer  

SCM Supply Chain Management 

SCADA Supervisory, Control and Data Acquisition 

Sensors 
A device that produces a measurable response to a change in physical 
condition 

SIM Subscriber Identity Module 

SIRIM Standards and Industrial Research Institute of Malaysia 

SISP Swedish Incubators and Science Parks 

Smart Agriculture 
Use of technologies to reduce the variability of the environment so as to 
improve the amount of crop produced 

Smart Buildings 
Application of technologies to intelligently monitor and control the conditions 
within the buildings 

Smart Card 
A smart card is a plastic card about the size of a credit card, with an 
embedded microchip that can be loaded with data, used for telephone 
calling, electronic cash payments, and other applications, and then 
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periodically refreshed for additional use 

Smart Grid 
Network that connects the electricity providers, the power distribution 
system and the consumer with two-way communication capabilities for the 
control of appliances 

Smart Meter 
A smart meter is an Internet-capable device that measures energy, water or 
natural gas consumption of a building or home.  

Smart Transport 
Incorporation of technologies to manage the flow of vehicles and ensure 
smooth traffic 

SME Small and Medium Enterprises 

SME Corp SME Corporation Malaysia 

Social Content Websites where a group of people collaborate on a base of content 

Solar Cells 
A solar cell is any device that directly converts the energy in light into 
electrical energy 

SSO Shared Services and Outsourcing 

Tablets 
 A tablet computer is a generic term used by equipment manufacturers to 
refer to any number of tablet or slate shaped devices that can be 
manipulated by using a touch screen 

TCE Tonne of Coal Equivalent 

TeAM Technopreneurs Association of Malaysia 

Techno-Economic 
Feasibility of Projects 

A software package that determines the feasibility of implementing the 
project based on factors such as costs and profitability 

Tekes 
Teknologian kehittämiskeskus  
(Finnish Technology Agency) 

Telepresence 
Telepresence solutions use video and audio conferencing components to 
create a two-way immersive communications experience that simulates an 
in-person, interactive encounter. 

TM Telekom Malaysia 

TM RD Telekom Malaysia Research & Development 

TNB Tenaga Nasional Berhad 

Transportation 
Management System 

Software for managing transportation operations of all types: shippers, 
airlines, bus, train, taxi, moving companies, transportation rental agencies, 
and etc 

Ubiquitous Connectivity Ability to connect to the Internet or other devices regardless of location 

UC Ubiquitous Connectivity 

UIA Universiti Islam Antarabangsa 

UiTM Universiti Teknologi MARA 

UKM Universiti Kebangsaan Malaysia 

UM Universiti Malaya 

UNIK Unit Innovasi Khas 

UniMAP Universiti Malaysia Perlis 

UNIMAS Universiti Malaysia Sarawak 

UNITEN Universiti Tenaga Nasional 

UPM Universiti Putra Malaysia 

Universiti Tun Hussein Onn 
Malaysia 

Universiti Tun Hussein Onn Malaysia 

UPSI Universiti Pendidikan Sultan Idris 
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USAID United States Agency for International Development 

USM Universiti Sains Malaysia 

USTTI US Telecommunication Training Institute 

UTeM Universiti Teknikal Malaysia Melaka 

UTM Universiti Teknologi Malaysia 

UTP Universiti Teknologi PETRONAS 

UUM Universiti Utara Malaysia 

Variable Speed Drive An equipment that controls the speed and rotating force of an electric motor 

VC Venture Capital 

Video Conferencing 
Equipment 

A technologies that allows users in different locations to have face-to-face 
meetings 

VINNOVA 
Verket För Innovations system  
(Swedish agency for innovation systems) 

Virtualization 

Virtualization is software that separates an application from the underlying 
physical hardware on which it runs. It allows a single piece of hardware 
such as a server to support many applications, thereby running the 
software more efficiently and at lower cost. 

VoIP Voice Over Internet Protocol 

VR 
Vetenskapsrådet  
(Swedish Research Council) 

VTT 
Finland’s largest multi-disciplinary non-profit RD&C organization, employing 
close to 3000 employees 

Web 2.0 
A website that is dynamic and allows for improved communication and 
social collaboration 

Web TV Watching TV programs and movies from the Internet on a PC or on a TV 

WEF World Economic Forum 

WiFi Wireless local area network technology 

WiMAX Worldwide Interoperability for Microwave Access 

Wireless Communications 
The transfer of information over a distance without the use of wires e.g 
Bluetooth, RFID, Wi-Fi 

Wireless Intelligence 
Array of electronic devices connected by wireless technologies to form an 
integrated network 

WiPNET Wireless and Photonics Research Centre 

WSN Wireless Sensor Network 
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Cypark Resources Berhad 

SEGi Education Group 

TUKAR 

Taj International College 

Teraju 

DiKA College 

Hannan Corporation Sdn Bhd    

Pegagau Group 

Institut Teknologi Info-Sains Mahir   

Malaysian Palm Oil Board (MPOB) 

QAV Technologies Sdn Bhd 

Land Public Transport Commission (SPAD) 

RG Gas & Chemical 

MDeC 

Ceedtec 

DSEM Holdings 

Mydin Holdings Bhd 

DSEM Holdings 

Myreka 

Smartag 

Iskandar Investment Berhad 

UWC Holdings Sdn Bhd 

Teliti DataCentres Sdn Bhd



 

531 
 

Secondary 
 
National Strategic ICT Roadmap - 2008 
 
Public Sector Open Source Software (OSS) Master Plan 
 
National Nanotechnology Roadmap  
 
Micro-Electro-Mechanical Systems (MEMS) Technology Roadmap 
 
Nanoelectronics Technology Roadmap 
 
Semantic Technology Roadmap 
 
Grid Computing Roadmap 
 
Biometrics Technology Roadmap 
 
Cyberspace Security Roadmap 
 
Wireless Communications Technology Roadmap 
 
Bioinformatics Technology Roadmap 
 
National Human Capital ICT roadmap 
 
National Cyber Security Policy (NCSP) 
 
“Resources, capabilities, risk capital and the creation of university spin-out companies.”  By Lockett, A. 
and Wright, M 
 

Anon (2010), DPM: Tap Potential of animation Industry, 
http://newscentre.msc.com.my/articles/1267/1/DPM-Tap-potential-of-animation-industry/Page1.html, 
Accessed on 11 May 2012 

Anon (2011), Economic Assessment, http://www.smecorp.gov.my/v4/sites/default/files/Section1_0.pdf, 
Accessed on 11 May 2012 

Anon (2011), IT Market in Malaysia 2010-2014, http://www.technavio.com/content/it-market-malaysia-
2010-2014, accessed on 27 April 2012 

Anon (2011), Your 10 Questions with Datuk Badlisham Ghazali, 
http://biz.thestar.com.my/news/story.asp?file=/2011/4/2/business/8389484&sec=business\, Accessed on 
11 May 2012 

Anon (2012), The Changing Structure of Malaysia’s Export, 
http://www.bnm.gov.my/files/publication/ar/en/2011/cp01_003_whitebox.pdf, accessed on 9th May 2012 

Anon (n.d.), MSC Malaysia Case Study part 2 of 4, http://istic-
unesco.org/index.php?option=com_docman&task=doc_details&gid=133&Itemid=243 , accessed on 27 
April 2012 

http://newscentre.msc.com.my/articles/1267/1/DPM-Tap-potential-of-animation-industry/Page1.html
http://www.smecorp.gov.my/v4/sites/default/files/Section1_0.pdf
http://www.technavio.com/content/it-market-malaysia-2010-2014
http://www.technavio.com/content/it-market-malaysia-2010-2014
http://biz.thestar.com.my/news/story.asp?file=/2011/4/2/business/8389484&sec=business/
http://www.bnm.gov.my/files/publication/ar/en/2011/cp01_003_whitebox.pdf
http://istic-unesco.org/index.php?option=com_docman&task=doc_details&gid=133&Itemid=243
http://istic-unesco.org/index.php?option=com_docman&task=doc_details&gid=133&Itemid=243


 

532 
 

Anon (n.d.), MSC Malaysia Case Study Part 3 of 4, http://www.istic-
unesco.org/index.php?option=com_docman&task=doc_details&gid=134&Itemid=243, accessed on 27 
April 2012 

Anon (n.d.), MSC Malaysia Case Study part 4 of 4, http://istic-
unesco.org/index.php?option=com_docman&task=doc_details&gid=135&Itemid=243 

Anon (n.d.), Ninth Malaysia Plan, http://www.bnm.gov.my/files/publication/sme/en/2005/chap_8.pdf, 
Accessed on 11 May 2012 

AvantiKumar (2010), ICT to play bedrock role in 10th Malaysia Plan, 
http://computerworld.com.my/resource/industries/ict-to-play-bedrock-role-in-10th-malaysia-plan/ , 
accessed on 23rd April 2012 

Borneo Post (2012), Lower Brazilian ICT Import Tariff to boost exports, 
http://www.theborneopost.com/2012/01/07/lower-brazilian-ict-import-tariffs-to-boost-exports/, accessed 
on 27 April 2012 

Business Times (2012), MDeC, Microsoft team up to boost cloud computing ecosystem for SME’s, 
http://www.btimes.com.my/articles/jrmicro/Article/, Accessed on 11 May 2012 

Cisco (2009), A new ranking of the world’s most innovative countries, 
http://graphics.eiu.com/PDF/Cisco_Innovation_Complete.pdf, Accessed on 11 May 2012 

ComputerWorld (2011), Security Software market to hit US$4 million in Asia Pacific: Ovum, 
http://www.computerworld.com.my/resource/security/security-software-market-to-hit-us4-million-in-asia-
pacific-ovum/, Accessed on 11 May 2012 

Computerworld Malaysia (2011), MSC Malaysia export increase by 19 pct, 
http://computerworld.com.my/print-article/15009/, Accessed on 11 May 2012 

Dato’ Badlisham Ghazali (2009), Assessment of Industry Needs to Develop a Sustainable and 
Productive Science and Technology Policy, http://www.istic-
unesco.org/index.php?option=com_docman&task=doc_details&gid=132&Itemid=243, accessed on 27 
April 2012 

Dr Ahmad Ibrahim, RD&C Commercialization- Ideas To Market, Malaysia University of Science and 
Technology, 
http://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&ved=0CGEQFjAI&url=http%3
A%2F%2Fwww.istic-
unesco.org%2Findex.php%3Foption%3Dcom_docman%26task%3Ddoc_download%26gid%3D137%26I
temid%3D243&ei=JA-
tT9a3LsimrAfZ8q2pDA&usg=AFQjCNGx1DE7T7dxTjXg4chwqiKQffLJPA&sig2=F9yhAXt4rHtBbup_V3g
Wyw, accessed 25th April 2012 

Economist Intelligence Unit (2010), Digital Economy Rankings 2010, 
http://graphics.eiu.com/upload/EIU_Digital_economy_rankings_2010_FINAL_WEB.pdf, Accessed on 11 
May 2012 

Edwin Yapp, ZDNet Asia,  January 13, 2012  http://www.zdnetasia.com/malaysias-it-industry-to-grow-
but-challenges-ahead-62303479.htm, accessed 10th April 2012 

IMD (2011), World Competitiveness Yearbook, http://www.imd.org/research/publications/wcy/World-
Competitiveness-Yearbook-Results/#/, Accessed on 11 May 2012; MPC (2011), Malaysia in the IMD 
World Competitiveness Yearbook, 
http://www.pemudah.gov.my/c/document_library/get_file?p_l_id=11311&folderId=178798&name=DLFe-
5101.pdf, Accessed on 11 May 2012 

http://www.istic-unesco.org/index.php?option=com_docman&task=doc_details&gid=134&Itemid=243
http://www.istic-unesco.org/index.php?option=com_docman&task=doc_details&gid=134&Itemid=243
http://istic-unesco.org/index.php?option=com_docman&task=doc_details&gid=135&Itemid=243
http://istic-unesco.org/index.php?option=com_docman&task=doc_details&gid=135&Itemid=243
http://www.bnm.gov.my/files/publication/sme/en/2005/chap_8.pdf
http://computerworld.com.my/resource/industries/ict-to-play-bedrock-role-in-10th-malaysia-plan/
http://www.theborneopost.com/2012/01/07/lower-brazilian-ict-import-tariffs-to-boost-exports/
http://www.btimes.com.my/articles/jrmicro/Article/
http://graphics.eiu.com/PDF/Cisco_Innovation_Complete.pdf
http://www.computerworld.com.my/resource/security/security-software-market-to-hit-us4-billion-in-asia-pacific-ovum/
http://www.computerworld.com.my/resource/security/security-software-market-to-hit-us4-billion-in-asia-pacific-ovum/
http://computerworld.com.my/print-article/15009/
http://www.istic-unesco.org/index.php?option=com_docman&task=doc_details&gid=132&Itemid=243
http://www.istic-unesco.org/index.php?option=com_docman&task=doc_details&gid=132&Itemid=243
http://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&ved=0CGEQFjAI&url=http%3A%2F%2Fwww.istic-unesco.org%2Findex.php%3Foption%3Dcom_docman%26task%3Ddoc_download%26gid%3D137%26Itemid%3D243&ei=JA-tT9a3LsimrAfZ8q2pDA&usg=AFQjCNGx1DE7T7dxTjXg4chwqiKQffLJPA&sig2=F9yhAXt4rHtBbup_V3gWyw
http://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&ved=0CGEQFjAI&url=http%3A%2F%2Fwww.istic-unesco.org%2Findex.php%3Foption%3Dcom_docman%26task%3Ddoc_download%26gid%3D137%26Itemid%3D243&ei=JA-tT9a3LsimrAfZ8q2pDA&usg=AFQjCNGx1DE7T7dxTjXg4chwqiKQffLJPA&sig2=F9yhAXt4rHtBbup_V3gWyw
http://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&ved=0CGEQFjAI&url=http%3A%2F%2Fwww.istic-unesco.org%2Findex.php%3Foption%3Dcom_docman%26task%3Ddoc_download%26gid%3D137%26Itemid%3D243&ei=JA-tT9a3LsimrAfZ8q2pDA&usg=AFQjCNGx1DE7T7dxTjXg4chwqiKQffLJPA&sig2=F9yhAXt4rHtBbup_V3gWyw
http://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&ved=0CGEQFjAI&url=http%3A%2F%2Fwww.istic-unesco.org%2Findex.php%3Foption%3Dcom_docman%26task%3Ddoc_download%26gid%3D137%26Itemid%3D243&ei=JA-tT9a3LsimrAfZ8q2pDA&usg=AFQjCNGx1DE7T7dxTjXg4chwqiKQffLJPA&sig2=F9yhAXt4rHtBbup_V3gWyw
http://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&ved=0CGEQFjAI&url=http%3A%2F%2Fwww.istic-unesco.org%2Findex.php%3Foption%3Dcom_docman%26task%3Ddoc_download%26gid%3D137%26Itemid%3D243&ei=JA-tT9a3LsimrAfZ8q2pDA&usg=AFQjCNGx1DE7T7dxTjXg4chwqiKQffLJPA&sig2=F9yhAXt4rHtBbup_V3gWyw
http://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&ved=0CGEQFjAI&url=http%3A%2F%2Fwww.istic-unesco.org%2Findex.php%3Foption%3Dcom_docman%26task%3Ddoc_download%26gid%3D137%26Itemid%3D243&ei=JA-tT9a3LsimrAfZ8q2pDA&usg=AFQjCNGx1DE7T7dxTjXg4chwqiKQffLJPA&sig2=F9yhAXt4rHtBbup_V3gWyw
http://graphics.eiu.com/upload/EIU_Digital_economy_rankings_2010_FINAL_WEB.pdf
mailto:zdnews-asia@cbsinteractive.com
http://www.zdnetasia.com/malaysias-it-industry-to-grow-but-challenges-ahead-62303479.htm
http://www.zdnetasia.com/malaysias-it-industry-to-grow-but-challenges-ahead-62303479.htm
http://www.imd.org/research/publications/wcy/World-Competitiveness-Yearbook-Results/#/
http://www.imd.org/research/publications/wcy/World-Competitiveness-Yearbook-Results/#/
http://www.pemudah.gov.my/c/document_library/get_file?p_l_id=11311&folderId=178798&name=DLFE-5101.pdf
http://www.pemudah.gov.my/c/document_library/get_file?p_l_id=11311&folderId=178798&name=DLFE-5101.pdf


 

533 
 

International Telecommunication Union (2007), World Information Society Report, http://www.itu.int/ITU-
D/ict/doi/material/WISR07-chapter3.pdf, Accessed on 11 May 2012 

International Telecommunication Union (2011), Measuring the Information Society, 
http://www.itu.int/net/pressoffice/backgrounders/general/pdf/5.pdf, Accessed on 11 May 2012 

IT Bizchart (2012), Global Data Center Market – 2011 & Future Outlook, 
http://itbizcharts.blogspot.com/2012/02/global-data-center-market-2011-future.html, Accessed on 11 May 
2012 

Jeong Chun Hai @Ibrahim (2007), Fundamental of Development Administration, Selangor, Scholar 
Press, [27 April 2012] 

K.Kuppusamy (2012), IT Trend and Industry Related Opportunities In This Region, 
http://www.asiaictpm.org/whitepaper/1334762542_Kuppu_IT%20TREND%20AND%20INDUSTRY%20R
ELATED%20OPPORTUNITIES%20IN%20THIS%20REGION.pdf 

Kenaga Raja (2011), United Nations: Asia’s Share of global ICT exports at record high, 
http://www.twnside.org.sg/title2/finance/2011/finance110202.htm, Accessed on 11 May  2012 

Lai Mun-Chow and Yap Su-Fei (2004), Technology Development In Malaysia and the Newly 
Industrializing Economies: A Comparative Analysis, http://www.teo-
education.com/teophotos/albums/userpics/4_lai_yap.pdf, Accessed on 11 May 2012 

Magiswary Dorasamy (2009), ICT in the Context of Public Sector Service Delivery: A Malaysian 
Perspective, http://mmu-
my.academia.edu/MagiswaryDorasamy/Papers/1019053/ICT_in_the_context_of_public_sector_service_
delivery_a_Malaysian_perpective, Accessed on 11 May 2012 

Majlis Inovasi Negara (n.d.), National Innovation Model, 
http://www.neac.gov.my/files/National_Innovation_Model.pdf, Accessed on 11 May 2012 

Malaysia Debt Ventures (2011), Malaysia Ranks 8th in global ICT exports up 19 pct, 
http://www.mdv.com.my/v2/archives/news-post/malaysia-ranks-8th-in-global-ict-exports-up-19pct, 
accessed on 30th April 2012 

Malaysian Communications and Multimedia Commission (2011), Communications & Multimedia: Pocket 
Book Of Statistics, http://www.skmm.gov.my/Attachment/Resources/SKMMQ1_2011_ENG01.pdf, 
Accessed on 11 May 2012 

MDeC (2011), About Us, http://www.MDeC.my/about.php, accessed on 23rd April 2012 

MDeC (n.d.), MDeC Mission, http://www.MDeC.my/about_mission.php, accessed on 25th April 2012 

MDeC (Samantha Tan Chiew Ting), MYIPO, MDeC To Boost IP-Based Financing, January 2012, 
http://newscentre.msc.com.my/articles/1390/1/MYIPO-MDeC-To-Boost-IP-Based-Financing/Page1.html, 
accessed 23

rd
 April 2012 

MIMOS (2010), “About Us” http://www.mimos.my/about/corporate-information/,accessed on 23rd April 
2012 

MOSTI (2007), Strategic ICT Roadmap for Malaysia, 
http://www.1f1s.com/Kafeifis/muatturunkafe/national%20ict%20roadmap%20for%20malaysia.pdf, 
Accessed on 11 May 2012 

MOSTI (2008), Malaysian Science & Technology Indicators 2008 Report, 
http://www.mastic.gov.my/portals/mastic/publications/Indicators/2008/Full2008.pdf, Accessed on 11 May 
2012 

http://www.itu.int/ITU-D/ict/doi/material/WISR07-chapter3.pdf
http://www.itu.int/ITU-D/ict/doi/material/WISR07-chapter3.pdf
http://www.itu.int/net/pressoffice/backgrounders/general/pdf/5.pdf
http://itbizcharts.blogspot.com/2012/02/global-data-center-market-2011-future.html
http://www.asiaictpm.org/whitepaper/1334762542_Kuppu_IT%20TREND%20AND%20INDUSTRY%20RELATED%20OPPORTUNITIES%20IN%20THIS%20REGION.pdf
http://www.asiaictpm.org/whitepaper/1334762542_Kuppu_IT%20TREND%20AND%20INDUSTRY%20RELATED%20OPPORTUNITIES%20IN%20THIS%20REGION.pdf
http://www.twnside.org.sg/title2/finance/2011/finance110202.htm
http://www.teo-education.com/teophotos/albums/userpics/4_lai_yap.pdf
http://www.teo-education.com/teophotos/albums/userpics/4_lai_yap.pdf
http://mmu-my.academia.edu/MagiswaryDorasamy/Papers/1019053/ICT_in_the_context_of_public_sector_service_delivery_a_Malaysian_perpective
http://mmu-my.academia.edu/MagiswaryDorasamy/Papers/1019053/ICT_in_the_context_of_public_sector_service_delivery_a_Malaysian_perpective
http://mmu-my.academia.edu/MagiswaryDorasamy/Papers/1019053/ICT_in_the_context_of_public_sector_service_delivery_a_Malaysian_perpective
http://www.neac.gov.my/files/National_Innovation_Model.pdf
http://www.mdv.com.my/v2/archives/news-post/malaysia-ranks-8th-in-global-ict-exports-up-19pct
http://www.skmm.gov.my/Attachment/Resources/SKMMQ1_2011_ENG01.pdf
http://www.mdec.my/about.php
http://www.mdec.my/about_mission.php
http://www.mimos.my/about/corporate-information/
http://www.1f1s.com/Kafeifis/muatturunkafe/national%20ict%20roadmap%20for%20malaysia.pdf
http://www.mastic.gov.my/portals/mastic/publications/Indicators/2008/Full2008.pdf


 

534 
 

MOSTI (2009), What’s the National Innovation Model, 
http://www.mosti.gov.my/index.php?option=com_content&view=article&id=613&lang=en, Accessed on 
11 May 2012 

MSC Malaysia (n.d.), Comparing Malaysia’s Total RD&C Investment, 
http://cdp.mscmalaysia.my/news_and_articles.php?mainID=005&subID=00061&contentID=536, 
Accessed on 11 May 2012 

MSC Malaysia (n.d.), Flagship Applications, http://www.mscmalaysia.my/topic/12073046901815 , 
accessed on 25th April 2012 

MSC Malaysia (n.d.), Top 10 Strategic Technologies for 210, 
http://cdp.mscmalaysia.my/news_and_articles.php?mainID=005&subID=00061&contentID=548, 
Accessed on 11 May 2012 

MSC Malaysia Case Study Part 3 of 4, http://www.istic-
unesco.org/index.php?option=com_docman&task=doc_details&gid=134&Itemid=243, accessed on 27 
April 2012 

Muhundhan Kamarapullai (2008),MSC Malaysia Launches “Get IT Certified” Initiative to Enhance Global 
Competitiveness of Local ICT Professionals, http://newscentre.msc.com.my/articles/114/1/MSC-
Malaysia-Launches-aGet-IT-Certifieda-Initiative-to-Enhance-Global-Competitiveness-of-Local-
Companies-/Page1.html, Accessed on 11 May 2012 

Mukhriz Mudaris (n.d.), Sectoral Analysis: Creative Industry Study & Report, 
http://www.innovation.my/wp-
content/downloadables/18.%20Creative%20Industry%20Analysis_EDIT.pdf, Accessed on 11 May 2012 

NITC (2012), National Strategic ICT Roadmap, http://www.nitc.my/index.cfm?&menuid=16, Accessed on 
11 May 2012 

NITC Malaysia (2012), National IT Agenda, http://www.nitc.my/index.cfm?&menuid=49, accessed 25th 
April 2012 

NITC Malaysia (2012), NITC Council Members 2010 – 2012 
,http://www.nitc.my/index.cfm?&menuid=110&parentid=112, accessed 25th April 2012 

NITC Malaysian (n.d.), About Us, http://www.nitc.my/index.cfm?&menuid=6&parentid=15, accessed 24th 
April 2012. 

Ooi Seong Hoe (2009), Evolution of ICT Strategies and Policies in Malaysia ,http://www.itu.int/ITU-
D/asp/CMS/Events/2010/ITU-ADB/Malaysia/S1-Mr_Ooi_Seong_Hoe.pdf , accessed 25th April 2012 

Outsourcing Malaysia (2012), Outsourcing is a growth industry for Malaysia, 
http://www.outsourcingmalaysia.org.my/media-room/, Accessed on 11 May 2012 

Pemandu (2010), Economic Transformation Programme: A Roadmap For Malaysia, 
http://etp.pemandu.gov.my/upload/etp_handbook_chapter_11_electronics_and_electrical.pdf, Accessed 
on 11 May 2012 

PEMANDU (2010), Economic Transformation Programme: A Roadmap for Malaysia (1 Malaysia), 
http://etp.pemandu.gov.my/upload/etp_handbook_chapter_14_education.pdf, Accessed on 11 May 2012 

PIKOM (2010), ICT Strategic Review 2010/11: e-Commerce for Global Reach, http://market-
eagles.com/pdf/ICT2010_11_Fullset_08092010.pdf, accessed on 11 May 2012 

http://www.mosti.gov.my/index.php?option=com_content&view=article&id=613&lang=en
http://cdp.mscmalaysia.my/news_and_articles.php?mainID=005&subID=00061&contentID=536
http://www.mscmalaysia.my/topic/12073046901815
http://cdp.mscmalaysia.my/news_and_articles.php?mainID=005&subID=00061&contentID=548
http://www.istic-unesco.org/index.php?option=com_docman&task=doc_details&gid=134&Itemid=243
http://www.istic-unesco.org/index.php?option=com_docman&task=doc_details&gid=134&Itemid=243
http://newscentre.msc.com.my/articles/114/1/MSC-Malaysia-Launches-aGet-IT-Certifieda-Initiative-to-Enhance-Global-Competitiveness-of-Local-Companies-/Page1.html
http://newscentre.msc.com.my/articles/114/1/MSC-Malaysia-Launches-aGet-IT-Certifieda-Initiative-to-Enhance-Global-Competitiveness-of-Local-Companies-/Page1.html
http://newscentre.msc.com.my/articles/114/1/MSC-Malaysia-Launches-aGet-IT-Certifieda-Initiative-to-Enhance-Global-Competitiveness-of-Local-Companies-/Page1.html
http://www.innovation.my/wp-content/downloadables/18.%20Creative%20Industry%20Analysis_EDIT.pdf
http://www.innovation.my/wp-content/downloadables/18.%20Creative%20Industry%20Analysis_EDIT.pdf
http://www.nitc.my/index.cfm?&menuid=16
http://www.nitc.my/index.cfm?&menuid=49
http://www.nitc.my/index.cfm?&menuid=110&parentid=112
http://www.nitc.my/index.cfm?&menuid=6&parentid=15
http://www.itu.int/ITU-D/asp/CMS/Events/2010/ITU-ADB/Malaysia/S1-Mr_Ooi_Seong_Hoe.pdf
http://www.itu.int/ITU-D/asp/CMS/Events/2010/ITU-ADB/Malaysia/S1-Mr_Ooi_Seong_Hoe.pdf
http://www.outsourcingmalaysia.org.my/media-room/
http://etp.pemandu.gov.my/upload/etp_handbook_chapter_11_electronics_and_electrical.pdf
http://market-eagles.com/pdf/ICT2010_11_Fullset_08092010.pdf
http://market-eagles.com/pdf/ICT2010_11_Fullset_08092010.pdf


 

535 
 

PIKOM (2012), Corporate Profile, 
http://www.pikom.org.my/cms/General.asp?whichfile=Corporate%20Profile&ProductID=22376&CatID=4
0 , accessed on 23rd April 2012 

PIKOM Strategic Review 2010/2011 http://market-eagles.com/pdf/ICT2010_11_Fullset_08092010.pdf 

SME & Entrepreneurship Magazine, SME Solutions Expo (2012), 
http://smemagazine.asia/smeexpo/SME_Expo_2012_brochure_US.pdf, accessed on 30 April 2012 

SME Corp (2012), Enterprise Innovation Fund, http://www.smecorp.gov.my/v4/node/119 , accessed on 
30 April 2012; SME Corp (n.d.), Market Development Grant, http://www.smecorp.gov.my/v4/node/112, 
accessed on 30 April 2012 

SME Corp (2012), International Construction Week (ICW 2012) 
,http://www.smecorp.gov.my/v4/node/1042, accessed on 30 April 2012 

Soumitra Dutta, Irene Mia (2011), The Global Information Technology Report 2010-2011, 
http://www3.weforum.org/docs/WEF_GITR_Report_2011.pdf, Accessed on 11 May 2012 

The Economic Planning Unit Prime Minister’s Department (2010), Tenth Malaysia Plan 2011-2015, 
http://www.pmo.gov.my/dokumenattached/RMK/RMK10_Eds.pdf, Accessed on 11 May 2012 

Trading Economics (n.d.), ICT Goods Imports (% Total Goods Imports) In Malaysia, 
http://www.tradingeconomics.com/malaysia/ict-goods-imports-percent-total-goods-imports-wb-data.html, 
Accessed on 11 May 2012 

United Nations (2008), UN e-Government Survey 2008, 
http://unpan1.un.org/intradoc/groups/public/documents/un/unpan028607.pdf, Accessed on 11 May 2012 

Waverman, et.al (2010), Connectivity Scorecard 2010,   
http://www.connectivityscorecard.org/images/uploads/media/TheConnectivityReport2010.pdf, Accessed 
on 11 May 2012 

Wikipedia (n.d.), MSC Malaysia, http://en.wikipedia.org/wiki/MSC_Malaysia accessed 24th April 2012 

Zainal Aznam Yusof, Deepak Bhattasali (2008), Economic Growth and Development in Malaysia: Policy 
Making and Leadership, 
http://www.neac.gov.my/files/Economic_Growth_and_Development_in_Malaysia-
Policy_Making_and_Leadership.pdf, Accessed on 11 May 2012 

Gartner Identifies the Top 10 Strategic Technologies for 2011. 2012. Gartner Identifies the Top 10 

Strategic Technologies for 2011. [ONLINE] Available at: http://www.gartner.com/it/page.jsp?id=1454221. 

[Accessed 09 May 2012]. 

IBM's Top 12 Tech Trends for 2012 Include Cloud, Analytics, Mobile - Cloud Computing - News & 

Reviews - eWeek.com. 2012. IBM's Top 12 Tech Trends for 2012 Include Cloud, Analytics, Mobile - 

Cloud Computing - News & Reviews - eWeek.com. [ONLINE] Available at: 

http://www.eweek.com/c/a/Cloud-Computing/IBMs-Top-12-Tech-Trends-for-2012-Include-Cloud-

Analytics-Mobile-221458/. [Accessed 09 May 2012]. 

Navigating the IT Operations Management Vendor Landscape. 2012. Navigating the IT Operations 

Management Vendor Landscape. [ONLINE] Available at: http://www.gartner.com/it/page.jsp?id=1454222. 

[Accessed 09 May 2012]. 

http://www.pikom.org.my/cms/General.asp?whichfile=Corporate%20Profile&ProductID=22376&CatID=40
http://www.pikom.org.my/cms/General.asp?whichfile=Corporate%20Profile&ProductID=22376&CatID=40
http://market-eagles.com/pdf/ICT2010_11_Fullset_08092010.pdf
http://smemagazine.asia/smeexpo/SME_Expo_2012_brochure_US.pdf
http://www.smecorp.gov.my/v4/node/119
http://www.smecorp.gov.my/v4/node/112
http://www.smecorp.gov.my/v4/node/1042
http://www3.weforum.org/docs/WEF_GITR_Report_2011.pdf
http://www.pmo.gov.my/dokumenattached/RMK/RMK10_Eds.pdf
http://www.tradingeconomics.com/malaysia/ict-goods-imports-percent-total-goods-imports-wb-data.html
http://unpan1.un.org/intradoc/groups/public/documents/un/unpan028607.pdf
http://www.connectivityscorecard.org/images/uploads/media/TheConnectivityReport2010.pdf
http://en.wikipedia.org/wiki/MSC_Malaysia
http://www.neac.gov.my/files/Economic_Growth_and_Development_in_Malaysia-Policy_Making_and_Leadership.pdf
http://www.neac.gov.my/files/Economic_Growth_and_Development_in_Malaysia-Policy_Making_and_Leadership.pdf
http://www.gartner.com/it/page.jsp?id=1454221
http://www.eweek.com/c/a/Cloud-Computing/IBMs-Top-12-Tech-Trends-for-2012-Include-Cloud-Analytics-Mobile-221458/
http://www.eweek.com/c/a/Cloud-Computing/IBMs-Top-12-Tech-Trends-for-2012-Include-Cloud-Analytics-Mobile-221458/
http://www.gartner.com/it/page.jsp?id=1454222


 

536 
 

Overview: Navigating the IT Operations Management Vendor Landscape. 2012. Overview: Navigating the 

IT Operations Management Vendor Landscape. [ONLINE] Available at: 

http://www.gartner.com/it/page.jsp?id=1454223. [Accessed 09 May 2012]. 

HP Blogs - 4 top technology trends for 2012: What do they mea... - The HP Blog Hub. 2012. HP Blogs - 4 

top technology trends for 2012: What do they mea... - The HP Blog Hub. [ONLINE] Available at: 

http://h30507.www3.hp.com/t5/HP-Networking/4-top-technology-trends-for-2012-What-do-they-mean-

for/ba-p/105021. [Accessed 09 May 2012]. 

Cloud Streaming - Technology Review. 2012. Cloud Streaming - Technology Review. [ONLINE] Available 

at: http://www.technologyreview.com/computing/37203/. [Accessed 09 May 2012]. 

Forecast Alert: Enterprise IT Spending by Vertical Industry Market, Worldwide, 2008-2014, 3Q10 Update. 

2012. Forecast Alert: Enterprise IT Spending by Vertical Industry Market, Worldwide, 2008-2014, 3Q10 

Update. [ONLINE] Available at: http://www.gartner.com/it/page.jsp?id=1454227. [Accessed 09 May 2012]. 

System Utilities Software Can Also Deliver Marketing Insights. 2012. System Utilities Software Can Also 

Deliver Marketing Insights. [ONLINE] Available at: http://www.gartner.com/it/page.jsp?id=1454228. 

[Accessed 09 May 2012]. 

Five hot trends in healthcare technologies | ZDNet . 2012. Five hot trends in healthcare technologies | 

ZDNet . [ONLINE] Available at: http://www.zdnet.com/blog/emergingtech/five-hot-trends-in-healthcare-

technologies/2582. [Accessed 09 May 2012]. 

Emerging Drug Discovery Technologies: Building competitive advantage through lab-on-a-chip, 

nanotechnology and RNAi. 2012. Emerging Drug Discovery Technologies: Building competitive 

advantage through lab-on-a-chip, nanotechnology and RNAi. [ONLINE] Available at: 

http://www.researchandmarkets.com/reports/c17061. [Accessed 09 May 2012]. 

Gestural Interfaces - Technology Review. 2012. Gestural Interfaces - Technology Review. [ONLINE] 

Available at: http://www.technologyreview.com/computing/37201/. [Accessed 09 May 2012]. 

Solid-State Batteries - Technology Review. 2012. Solid-State Batteries - Technology Review. [ONLINE] 

Available at: http://www.technologyreview.com/energy/37199/. [Accessed 09 May 2012]. 

 

What’s a Post-PC device? | asymco. 2012. What’s a Post-PC device? | asymco. [ONLINE] Available at: 

http://www.asymco.com/2011/03/08/whats-a-post-pc-device/. [Accessed 09 May 2012]. 

Low-power server Definition from PC Magazine Encyclopedia. 2012. Low-power server Definition from 

PC Magazine Encyclopedia. [ONLINE] Available at: 

http://www.pcmag.com/encyclopedia_term/0,2542,t=low-power+server&i=62349,00.asp. [Accessed 09 

May 2012]. 

Green datacenter Definition from PC Magazine Encyclopedia. 2012. Green datacenter Definition from PC 

Magazine Encyclopedia. [ONLINE] Available at: 

http://www.pcmag.com/encyclopedia_term/0,2542,t=green+datacenter&i=56721,00.asp. [Accessed 09 

May 2012]. 

http://www.gartner.com/it/page.jsp?id=1454223
http://h30507.www3.hp.com/t5/HP-Networking/4-top-technology-trends-for-2012-What-do-they-mean-for/ba-p/105021
http://h30507.www3.hp.com/t5/HP-Networking/4-top-technology-trends-for-2012-What-do-they-mean-for/ba-p/105021
http://www.technologyreview.com/computing/37203/
http://www.gartner.com/it/page.jsp?id=1454227
http://www.gartner.com/it/page.jsp?id=1454228
http://www.zdnet.com/blog/emergingtech/five-hot-trends-in-healthcare-technologies/2582
http://www.zdnet.com/blog/emergingtech/five-hot-trends-in-healthcare-technologies/2582
http://www.researchandmarkets.com/reports/c17061
http://www.technologyreview.com/computing/37201/
http://www.technologyreview.com/energy/37199/
http://www.asymco.com/2011/03/08/whats-a-post-pc-device/
http://www.pcmag.com/encyclopedia_term/0,2542,t=low-power+server&i=62349,00.asp
http://www.pcmag.com/encyclopedia_term/0,2542,t=green+datacenter&i=56721,00.asp


 

537 
 

Telepresence vs Videoconferencing. 2012. Telepresence vs Videoconferencing. [ONLINE] Available at: 

http://www.reflex.co.uk/videoplayerpage/ppt/Telepresence_Vs_Videoconferencing.pdf. [Accessed 09 May 

2012]. 

Cloud Computing Definition | Investopedia . 2012. Cloud Computing Definition | Investopedia . [ONLINE] 

Available at: http://www.investopedia.com/terms/c/cloud-computing.asp#axzz1rnDsDcq7. [Accessed 09 

May 2012]. 

Internet of Things Definition | Postscapes. 2012. Internet of Things Definition | Postscapes. [ONLINE] 

Available at: http://postscapes.com/internet-of-things-definition. [Accessed 09 May 2012]. 

What is the smart grid? Definition of smart grid | MNN - Mother Nature Network. 2012. What is the smart 

grid? Definition of smart grid | MNN - Mother Nature Network. [ONLINE] Available at: 

http://www.mnn.com/earth-matters/energy/stories/what-is-the-smart-grid. [Accessed 09 May 2012]. 

Precision agriculture: Definition from Answers.com. 2012. Precision agriculture: Definition from 

Answers.com. [ONLINE] Available at: http://www.answers.com/topic/precision-agriculture. [Accessed 09 

May 2012]. 

» Smart Transportation Systems Pike Research.2012. » Smart Transportation Systems Pike Research. 

[ONLINE] Available at: http://www.pikeresearch.com/research/smart-transportation-systems. [Accessed 

09 May 2012]. 

Smart Buildings.2012. Smart Buildings. [ONLINE] Available at: 

http://a.parsons.edu/~choud156/spring_2008/infoArchitecture/projects/smartBuildings.pdf. [Accessed 09 

May 2012]. 

Troops in Iraq give thumbs up to Land Warrior - Army News | News from Afghanistan & Iraq - Army 

Times. 2012. Troops in Iraq give thumbs up to Land Warrior - Army News | News from Afghanistan & Iraq 

- Army Times. [ONLINE] Available at: http://www.armytimes.com/news/2007/06/army_warrior_070623p/. 

[Accessed 11 May 2012]. 

IDC: nearly 1 million 'smart connected devices' shipped last year -- Engadget. 2012. IDC: nearly 1 million 

'smart connected devices' shipped last year -- Engadget. [ONLINE] Available at: 

http://www.engadget.com/2012/03/28/idc-1-million-smart-connected-devices-shipped-2011/#continued. 

[Accessed 11 May 2012]. 

Samsung LCD and LG Display Battling Over LED Display Market - Softpedia. 2012. Samsung LCD and 

LG Display Battling Over LED Display Market - Softpedia. [ONLINE] Available at: 

http://news.softpedia.com/news/Samsung-LCD-and-LG-Display-Battling-Over-LED-Display-Market-

173947.shtml. [Accessed 11 May 2012]. 

World Digital Economy - Mass Adoption of e-Commerce and M-Commerce Channels - BuddeComm - 

BuddeComm. 2012. World Digital Economy - Mass Adoption of e-Commerce and M-Commerce Channels 

- BuddeComm - BuddeComm. [ONLINE] Available at: http://www.budde.com.au/Research/World-Digital-

Economy-Mass-Adoption-of-e-Commerce-and-M-Commerce-Channels.html. [Accessed 11 May 2012]. 

Over half of Koreans use e-learning system. 2012. Over half of Koreans use e-Learning system. 

[ONLINE] Available at: 

http://www.koreaherald.com/pop/NewsFlashRight.jsp?newsMLId=20120313000982. [Accessed 11 May 

2012]. 

http://www.reflex.co.uk/videoplayerpage/ppt/Telepresence_Vs_Videoconferencing.pdf
http://www.investopedia.com/terms/c/cloud-computing.asp#axzz1rnDsDcq7
http://postscapes.com/internet-of-things-definition
http://www.mnn.com/earth-matters/energy/stories/what-is-the-smart-grid
http://www.answers.com/topic/precision-agriculture
http://www.pikeresearch.com/research/smart-transportation-systems
http://a.parsons.edu/~choud156/spring_2008/infoArchitecture/projects/smartBuildings.pdf
http://www.armytimes.com/news/2007/06/army_warrior_070623p/
http://www.engadget.com/2012/03/28/idc-1-billion-smart-connected-devices-shipped-2011/#continued
http://news.softpedia.com/news/Samsung-LCD-and-LG-Display-Battling-Over-LED-Display-Market-173947.shtml
http://news.softpedia.com/news/Samsung-LCD-and-LG-Display-Battling-Over-LED-Display-Market-173947.shtml
http://www.budde.com.au/Research/World-Digital-Economy-Mass-Adoption-of-E-Commerce-and-M-Commerce-Channels.html
http://www.budde.com.au/Research/World-Digital-Economy-Mass-Adoption-of-E-Commerce-and-M-Commerce-Channels.html
http://www.koreaherald.com/pop/NewsFlashRight.jsp?newsMLId=20120313000982


 

538 
 

Lab Soft News: Earnings Sluggish for Digital Pathology Companies; Discussion of Implications. 2012. Lab 

Soft News: Earnings Sluggish for Digital Pathology Companies; Discussion of Implications. [ONLINE] 

Available at: http://labsoftnews.typepad.com/lab_soft_news/2011/10/earnings-sluggish-for-digital-

pathology-companies.html. [Accessed 11 May 2012]. 

Telemedicine adoption 'disappointing' so far - ZDNet Asia News. 2012. Telemedicine adoption 

'disappointing' so far - ZDNet Asia News. [ONLINE] Available at: http://www.zdnetasia.com/telemedicine-

adoption-disappointing-so-far-62303896.htm. [Accessed 11 May 2012]. 

A Collection of Social Network Stats for 2010 | Web Strategy by Jeremiah Owyang | Social Media, Web 

Marketing. 2012. A Collection of Social Network Stats for 2010 | Web Strategy by Jeremiah Owyang | 

Social Media, Web Marketing. [ONLINE] Available at: http://www.web-strategist.com/blog/2010/01/19/a-

collection-of-social-network-stats-for-2010/. [Accessed 11 May 2012]. 

Most Users Don't Want To Share Their Location - Business Insider. 2012. Most Users Don't Want To 

Share Their Location - Business Insider. [ONLINE] Available at: http://articles.businessinsider.com/2011-

01-26/tech/30029404_1_location-based-services-facebook-places-foursquare. [Accessed 11 May 2012]. 

SeaMicro brawns up the microserver | Cutting Edge - CNET News. 2012. SeaMicro brawns up the 

microserver | Cutting Edge - CNET News. [ONLINE] Available at: http://news.cnet.com/8301-11386_3-

57369130-76/seamicro-brawns-up-the-microserver/. [Accessed 11 May 2012]. 

DailyTech - Virtualization Reaches 92% Enterprise Penetration Rate, VMware Leads the Way . 2012. 

DailyTech - Virtualization Reaches 92% Enterprise Penetration Rate, VMware Leads the Way . [ONLINE] 

Available at: 

http://www.dailytech.com/Virtualization+Reaches+92+Enterprise+Penetration+Rate+VMware+Leads+the

+Way/article22212.htm. [Accessed 11 May 2012]. 

Infonetics: VoIP services market nears $50 million mark; breakout year for SIP trunking. 2012. Infonetics: 

VoIP services market nears $50 million mark; breakout year for SIP trunking. [ONLINE] Available at: 

http://www.infonetics.com/pr/2011/2H10-VoIP-and-UC-Services-Market-Highlights.asp. [Accessed 11 

May 2012]. 

LCD TV Shipment Growth to Improve in 2012, Driven by 40” and Larger Sizes - DisplaySearch. 2012. 

LCD TV Shipment Growth to Improve in 2012, Driven by 40” and Larger Sizes - DisplaySearch. [ONLINE] 

Available at: 

http://www.displaysearch.com/cps/rde/xchg/displaysearch/hs.xsl/120103_lcd_tv_shipment_growth_to_im

prove_in_2012_driven_by_40_and_larger_sizes.asp. [Accessed 11 May 2012]. 

How Cloud Computing is Aiming to Secure and Encrypt Data | Innovationnewsdaily.com . 2012. How 

Cloud Computing is Aiming to Secure and Encrypt Data | Innovationnewsdaily.com . [ONLINE] Available 

at: http://www.innovationnewsdaily.com/300-mit-homomorphic-encyrption-cloud-computing-codes.html. 

[Accessed 11 May 2012]. 

BBC News - Kinect for Windows gesture sensor launched by Microsoft. 2012. BBC News - Kinect for 

Windows gesture sensor launched by Microsoft. [ONLINE] Available at: 

http://www.bbc.co.uk/news/technology-16836031. [Accessed 11 May 2012]. 

RFID Forecasts, Players and Opportunities 2011-2021: IDTechEx. 2012. RFID Forecasts, Players and 

Opportunities 2011-2021: IDTechEx. [ONLINE] Available at: 

http://labsoftnews.typepad.com/lab_soft_news/2011/10/earnings-sluggish-for-digital-pathology-companies.html
http://labsoftnews.typepad.com/lab_soft_news/2011/10/earnings-sluggish-for-digital-pathology-companies.html
http://www.zdnetasia.com/telemedicine-adoption-disappointing-so-far-62303896.htm
http://www.zdnetasia.com/telemedicine-adoption-disappointing-so-far-62303896.htm
http://www.web-strategist.com/blog/2010/01/19/a-collection-of-social-network-stats-for-2010/
http://www.web-strategist.com/blog/2010/01/19/a-collection-of-social-network-stats-for-2010/
http://articles.businessinsider.com/2011-01-26/tech/30029404_1_location-based-services-facebook-places-foursquare
http://articles.businessinsider.com/2011-01-26/tech/30029404_1_location-based-services-facebook-places-foursquare
http://news.cnet.com/8301-11386_3-57369130-76/seamicro-brawns-up-the-microserver/
http://news.cnet.com/8301-11386_3-57369130-76/seamicro-brawns-up-the-microserver/
http://www.dailytech.com/Virtualization+Reaches+92+Enterprise+Penetration+Rate+VMware+Leads+the+Way/article22212.htm
http://www.dailytech.com/Virtualization+Reaches+92+Enterprise+Penetration+Rate+VMware+Leads+the+Way/article22212.htm
http://www.infonetics.com/pr/2011/2H10-VoIP-and-UC-Services-Market-Highlights.asp
http://www.displaysearch.com/cps/rde/xchg/displaysearch/hs.xsl/120103_lcd_tv_shipment_growth_to_improve_in_2012_driven_by_40_and_larger_sizes.asp
http://www.displaysearch.com/cps/rde/xchg/displaysearch/hs.xsl/120103_lcd_tv_shipment_growth_to_improve_in_2012_driven_by_40_and_larger_sizes.asp
http://www.innovationnewsdaily.com/300-mit-homomorphic-encyrption-cloud-computing-codes.html
http://www.bbc.co.uk/news/technology-16836031


 

539 
 

http://www.idtechex.com/research/reports/rfid_forecasts_players_and_opportunities_2011_2021_000250.

asp. [Accessed 11 May 2012]. 

IMS Research - Electronics market research & consultancy. 2012. IMS Research - Electronics market 

research & consultancy. [ONLINE] Available at: http://imsresearch.com/press-

release/Wireless_Makes_Waves_in_the_Building_Automation_Market. [Accessed 11 May 2012]. 

AgriNews.com: Farmers adopting precision agriculture techniques . 2012. AgriNews.com: Farmers 

adopting precision agriculture techniques . [ONLINE] Available at: 

http://www.agrinews.com/farmers/adopting/precision/agriculture/techniques/story-2705.html. [Accessed 

11 May 2012]. 

New iPad Furthers Voice Recognition Market | Wireless Week . 2012. New iPad Furthers Voice 

Recognition Market | Wireless Week . [ONLINE] Available at: 

http://wirelessweek.com/News/2012/03/new-iPad-furthers-voice-recognition/. [Accessed 11 May 2012]. 

World GPS Market Forecast to 2013 by RNCOS in Global, Global Positioning Systems, Satellites & 

Space. 2012. World GPS Market Forecast to 2013 by RNCOS in Global, Global Positioning Systems, 

Satellites & Space. [ONLINE] Available at: http://www.marketresearch.com/RNCOS-v3175/GPS-

Forecast-6429990/. [Accessed 11 May 2012]. 

Richard Line’s Analysis of the Telepresence Market 2011 . 2012. Richard Line’s Analysis of the 

Telepresence Market 2011 . [ONLINE] Available at: 

http://www.vcinsight.com/122/OurAnnualSurveys/608/RichardLine%E2%80%99sAnalysisoftheTelepresen

ceMarket2011. [Accessed 11 May 2012]. 

Get Ready for The “New Internet of Things” Dominated By Mobile. 2012. Get Ready for The “New 

Internet of Things” Dominated By Mobile. [ONLINE] Available at: http://onebiginternet.com/2012/01/get-

ready-for-the-new-internet-of-things-dominated-by-mobile/. [Accessed 11 May 2012]. 

Smart Transportation Industry to Grow to $67B by 2015 | GreenBiz.com. 2012. Smart Transportation 

Industry to Grow to $67B by 2015 | GreenBiz.com. [ONLINE] Available at: 

http://www.greenbiz.com/blog/2011/08/10/smart-transportation-industry-grow-67b-2015. [Accessed 11 

May 2012]. 

IDC Energy Insights Pioneers Smart Building Maturity Model: A New Framework for Exploring the 

Benefits of Strategic Energy Management | Business Wire. 2012. IDC Energy Insights Pioneers Smart 

Building Maturity Model: A New Framework for Exploring the Benefits of Strategic Energy Management | 

Business Wire. [ONLINE] Available at: 

http://www.businesswire.com/news/home/20120221005230/en/IDC-Energy-Insights-Pioneers-Smart-

Building-Maturity. [Accessed 11 May 2012]. 

Cloud Computing Is Still In Its Adolescence - Global-cio - Executive insights/interviews - Informationweek. 

2012. Cloud Computing Is Still In Its Adolescence - Global-cio - Executive insights/interviews - 

Informationweek. [ONLINE] Available at: http://www.informationweek.com/news/global-

cio/interviews/232600928. [Accessed 11 May 2012]. 

Research Article: Nanotechnology Adoption: Key Challenges | The Research Pedia. 2012. Research 

Article: Nanotechnology Adoption: Key Challenges | The Research Pedia. [ONLINE] Available at: 

http://www.theresearchpedia.com/research-articles/nanotechnology-adoption-key-challenges. [Accessed 

11 May 2012]. 

http://www.idtechex.com/research/reports/rfid_forecasts_players_and_opportunities_2011_2021_000250.asp
http://www.idtechex.com/research/reports/rfid_forecasts_players_and_opportunities_2011_2021_000250.asp
http://imsresearch.com/press-release/Wireless_Makes_Waves_in_the_Building_Automation_Market
http://imsresearch.com/press-release/Wireless_Makes_Waves_in_the_Building_Automation_Market
http://www.agrinews.com/farmers/adopting/precision/agriculture/techniques/story-2705.html
http://wirelessweek.com/News/2012/03/new-iPad-furthers-voice-recognition/
http://www.marketresearch.com/RNCOS-v3175/GPS-Forecast-6429990/
http://www.marketresearch.com/RNCOS-v3175/GPS-Forecast-6429990/
http://www.vcinsight.com/122/OurAnnualSurveys/608/RichardLine%E2%80%99sAnalysisoftheTelepresenceMarket2011
http://www.vcinsight.com/122/OurAnnualSurveys/608/RichardLine%E2%80%99sAnalysisoftheTelepresenceMarket2011
http://onebiginternet.com/2012/01/get-ready-for-the-new-internet-of-things-dominated-by-mobile/
http://onebiginternet.com/2012/01/get-ready-for-the-new-internet-of-things-dominated-by-mobile/
http://www.greenbiz.com/blog/2011/08/10/smart-transportation-industry-grow-67b-2015
http://www.businesswire.com/news/home/20120221005230/en/IDC-Energy-Insights-Pioneers-Smart-Building-Maturity
http://www.businesswire.com/news/home/20120221005230/en/IDC-Energy-Insights-Pioneers-Smart-Building-Maturity
http://www.informationweek.com/news/global-cio/interviews/232600928
http://www.informationweek.com/news/global-cio/interviews/232600928
http://www.theresearchpedia.com/research-articles/nanotechnology-adoption-key-challenges


 

540 
 

Modelling and simulation as research tools in paediatric drug development. 2012. Modelling and 

simulation as research tools in paediatric drug development. [ONLINE] Available at: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3082698/. [Accessed 11 May 2012]. 

Sagentia - News and events . 2012. Sagentia - News and events . [ONLINE] Available at: 

http://www.sagentia.com/News.aspx?path=/HotTopics/2012/Stakes%20raised%20in%20clinical%20adopt

ion%20of%20genome%20sequencing. [Accessed 11 May 2012]. 

Big Data Statistics: $16.9 Million Market By 2015 | StatSpotting! . 2012. Big Data Statistics: $16.9 Million 

Market By 2015 | StatSpotting! . [ONLINE] Available at: http://statspotting.com/2012/03/big-data-statistics-

16-9-million-market-by-2015/. [Accessed 11 May 2012]. 

This consumer’s perspective on the current state of the Semantic Web. « shpakOO's blOOg. 2012. This 

consumer’s perspective on the current state of the Semantic Web. « shpakOO's blOOg. [ONLINE] 

Available at: http://bloog.shpakoo.com/2011/02/28/sem_web_rant/. [Accessed 11 May 2012]. 

Jungle Gym Magazine » Blog Archive » Siri Ushers in The Age of Artificial Intelligence. 2012. Jungle Gym 

Magazine » Blog Archive » Siri Ushers in The Age of Artificial Intelligence. [ONLINE] Available at: 

http://junglegymmagazine.com/2011/10/13/siri-ushers-in-the-age-of-artificial-intelligence/. [Accessed 11 

May 2012]. 

The Horizon Report 2011 Edition. 2012. The Horizon Report 2011 Edition. [ONLINE] Available at: 

http://net.educause.edu/ir/library/pdf/HR2011.pdf. [Accessed 11 May 2012]. 

Why Our Service Robots Needn't Look Like Humans - WSJ.com. 2012. Why Our Service Robots Needn't 

Look Like Humans - WSJ.com. [ONLINE] Available at: 

http://online.wsj.com/article/SB10001424052702304724404577295802833627644.html. [Accessed 11 

May 2012]. 

Kaspersky Lab Named One of the Fastest-Growing Vendors in Endpoint Security Space Among the Top 

10 Vendors by Revenue . 2012. Kaspersky Lab Named One of the Fastest-Growing Vendors in Endpoint 

Security Space Among the Top 10 Vendors by Revenue . [ONLINE] Available at: 

http://me.kaspersky.com/en/about/news/business/2011/Kaspersky_Lab_Named_One_of_the_Fastest-

Growing_Vendors_in. [Accessed 11 May 2012]. 

TrueGEN A true generation company for a dynamic and secure future. 2012. TrueGEN A true generation 

company for a dynamic and secure future. [ONLINE] Available at: 

http://www.truegen.be/technologies.php. [Accessed 11 May 2012]. 

 Worldwide Mobile Computing Market is Projected to Reach $328.03 Million by 2015. 2012. Worldwide 

Mobile Computing Market is Projected to Reach $328.03 Million by 2015. [ONLINE] Available at: 

http://www.electronics.ca/presscenter/articles/1266/1/Worldwide-Mobile-Computing-Market-is-Projected-

to-Reach-32803-Million-by-2015/Page1.html. [Accessed 09 May 2012]. 

Near Field Communication (NFC) Market - Global Forecast & Analysis (2011 - 2016) by Products, 

Applications | MarketPublishers.com. 2012. Near Field Communication (NFC) Market - Global Forecast & 

Analysis (2011 - 2016) by Products, Applications | MarketPublishers.com. [ONLINE] Available at: 

http://marketpublishers.com/report/technologies_electronics/semiconductors/near_field_communication_n

fc_market_global_forecast_analysis_2011_2016_by_products_applications.html. [Accessed 09 May 

2012]. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3082698/
http://www.sagentia.com/News.aspx?path=/HotTopics/2012/Stakes%20raised%20in%20clinical%20adoption%20of%20genome%20sequencing
http://www.sagentia.com/News.aspx?path=/HotTopics/2012/Stakes%20raised%20in%20clinical%20adoption%20of%20genome%20sequencing
http://statspotting.com/2012/03/big-data-statistics-16-9-billion-market-by-2015/
http://statspotting.com/2012/03/big-data-statistics-16-9-billion-market-by-2015/
http://bloog.shpakoo.com/2011/02/28/sem_web_rant/
http://junglegymmagazine.com/2011/10/13/siri-ushers-in-the-age-of-artificial-intelligence/
http://net.educause.edu/ir/library/pdf/HR2011.pdf
http://net.educause.edu/ir/library/pdf/HR2011.pdf
http://online.wsj.com/article/SB10001424052702304724404577295802833627644.html
http://me.kaspersky.com/en/about/news/business/2011/Kaspersky_Lab_Named_One_of_the_Fastest-Growing_Vendors_in
http://me.kaspersky.com/en/about/news/business/2011/Kaspersky_Lab_Named_One_of_the_Fastest-Growing_Vendors_in
http://www.truegen.be/technologies.php
http://www.electronics.ca/presscenter/articles/1266/1/Worldwide-Mobile-Computing-Market-is-Projected-to-Reach-32803-Billion-by-2015/Page1.html
http://www.electronics.ca/presscenter/articles/1266/1/Worldwide-Mobile-Computing-Market-is-Projected-to-Reach-32803-Billion-by-2015/Page1.html
http://marketpublishers.com/report/technologies_electronics/semiconductors/near_field_communication_nfc_market_global_forecast_analysis_2011_2016_by_products_applications.html
http://marketpublishers.com/report/technologies_electronics/semiconductors/near_field_communication_nfc_market_global_forecast_analysis_2011_2016_by_products_applications.html


 

541 
 

Location-Based Services: Market Forecast, 2011-2015. 2012. Location-Based Services: Market Forecast, 

2011-2015. [ONLINE] Available at: http://www.pyramidresearch.com/store/Report-Location-Based-

Services.htm. [Accessed 09 May 2012]. 

J.P. Morgan: Global e-Commerce Revenue To Grow By 19 Percent In 2011 To $680B | TechCrunch. 

2012. J.P. Morgan: Global e-Commerce Revenue To Grow By 19 Percent In 2011 To $680B | 

TechCrunch. [ONLINE] Available at: http://techcrunch.com/2011/01/03/j-p-morgan-global-e-Commerce-

revenue-to-grow-by-19-percent-in-2011-to-680b/. [Accessed 09 May 2012]. 

Klipp, J, 2011. Digital pathology market posts sluggish growth. Laboratory Economics, [Online]. Volume 6 

No. 10, 1-2. Available at: http://www.mohscollege.org/president/LEOctober.pdf [Accessed 09 May 2012]. 

HLC014E - Global Markets for Telemedicine Technologies. 2012. HLC014E - Global Markets for 

Telemedicine Technologies. [ONLINE] Available at: http://www.bccresearch.com/report/telemedicine-

technologies-global-markets-hlc014e.html. [Accessed 09 May 2012]. 

IDC Predicts Steady Growth in Cloud Server Market Through 2014 - Data Storage - News & Reviews - 

eWeek.com. 2012. IDC Predicts Steady Growth in Cloud Server Market Through 2014 - Data Storage - 

News & Reviews - eWeek.com. [ONLINE] Available at: http://www.eweek.com/c/a/Data-Storage/IDC-

Sees-Steady-Growth-in-Cloud-Server-Market-Through-2014-411000/. [Accessed 09 May 2012]. 

Green Data Center Market to More Than Triple Over Next Five Years | Fast Company. 2012. Green Data 

Center Market to More Than Triple Over Next Five Years | Fast Company. [ONLINE] Available at: 

http://www.fastcompany.com/1683653/green-data-center-market-to-more-than-triple-over-next-five-years. 

[Accessed 11 May 2012]. 

Worldwide Enterprise Videoconferencing and 2010-2014 Forecast. 2012. Worldwide Enterprise 

Videoconferencing and 2010-2014 Forecast. [ONLINE] Available at: 

http://africa.comstor.com/documents?documentId=39804&filename=idc_vc_to_tp_forecast.pdf. 

[Accessed 11 May 2012]. 

Towards Internet of Things: technological standardization and market. 2012. Towards Internet of Things: 

technological standardization and market. [ONLINE] Available at: 

http://www.wirelessforum.it/dem/presentazioniITN2010/VM01%20Massimo%20Nini.pdf. [Accessed 11 

May 2012]. 

Growth Opportunities in Global Smart Grid Market 2011-2016: Trends, Forecast, and Market... -- NEW 

YORK, Feb. 8, 2012 /PRNewswire/ --. 2012. Growth Opportunities in Global Smart Grid Market 2011-

2016: Trends, Forecast, and Market... -- NEW YORK, Feb. 8, 2012 /PRNewswire/ --. [ONLINE] Available 

at: http://www.prnewswire.com/news-releases/growth-opportunities-in-global-smart-grid-market-2011-

2016-trends-forecast-and-market-share-analysis-december-2011-138918124.html. [Accessed 11 May 

2012]. 

Smart Transportation Industry to Grow to $67B by 2015 | GreenBiz.com. 2012. Smart Transportation 

Industry to Grow to $67B by 2015 | GreenBiz.com. [ONLINE] Available at: 

http://www.greenbiz.com/blog/2011/08/10/smart-transportation-industry-grow-67b-2015. [Accessed 11 

May 2012]. 

Smart buildings the "killer app" for Smart Grid, says IDC. 2012. Smart buildings the "killer app" for Smart 

Grid, says IDC. [ONLINE] Available at: http://www.information-age.com/channels/data-centre-and-it-

http://www.pyramidresearch.com/store/Report-Location-Based-Services.htm
http://www.pyramidresearch.com/store/Report-Location-Based-Services.htm
http://techcrunch.com/2011/01/03/j-p-morgan-global-e-commerce-revenue-to-grow-by-19-percent-in-2011-to-680b/
http://techcrunch.com/2011/01/03/j-p-morgan-global-e-commerce-revenue-to-grow-by-19-percent-in-2011-to-680b/
http://www.mohscollege.org/president/LEOctober.pdf
http://www.bccresearch.com/report/telemedicine-technologies-global-markets-hlc014e.html
http://www.bccresearch.com/report/telemedicine-technologies-global-markets-hlc014e.html
http://www.eweek.com/c/a/Data-Storage/IDC-Sees-Steady-Growth-in-Cloud-Server-Market-Through-2014-411000/
http://www.eweek.com/c/a/Data-Storage/IDC-Sees-Steady-Growth-in-Cloud-Server-Market-Through-2014-411000/
http://www.fastcompany.com/1683653/green-data-center-market-to-more-than-triple-over-next-five-years
http://africa.comstor.com/documents?documentId=39804&filename=idc_vc_to_tp_forecast.pdf
http://www.wirelessforum.it/dem/presentazioniITN2010/VM01%20Massimo%20Nini.pdf
http://www.prnewswire.com/news-releases/growth-opportunities-in-global-smart-grid-market-2011-2016-trends-forecast-and-market-share-analysis-december-2011-138918124.html
http://www.prnewswire.com/news-releases/growth-opportunities-in-global-smart-grid-market-2011-2016-trends-forecast-and-market-share-analysis-december-2011-138918124.html
http://www.greenbiz.com/blog/2011/08/10/smart-transportation-industry-grow-67b-2015
http://www.information-age.com/channels/data-centre-and-it-infrastructure/perspectives-and-trends/1620768/smart-buildings-the-killer-app-for-smart-grid-says-idc.html


 

542 
 

infrastructure/perspectives-and-trends/1620768/smart-buildings-the-killer-app-for-smart-grid-says-

idc.html. [Accessed 11 May 2012]. 

Cloud Computing Market Will Top $241 Million in 2020 | CloudTweaks.com - Cloud Computing 

Community. 2012. Cloud Computing Market Will Top $241 Million in 2020 | CloudTweaks.com - Cloud 

Computing Community. [ONLINE] Available at: http://www.cloudtweaks.com/2011/04/cloud-computing-

market-will-top-241-million-in-2020/. [Accessed 11 May 2012]. 

Report: Size of the global biochips market to increase to USD 9.6 million by 2016. 2012. Report: Size of 

the global biochips market to increase to USD 9.6 million by 2016. [ONLINE] Available at: http://www.pr-

inside.com/report-size-of-the-global-biochips-r2848188.htm. [Accessed 11 May 2012]. 

In-Vitro Diagnostic Market, IVD Market (2011 – 2016) | Market Research, Market Size, Forecast: 

SandlerResearch. 2012. In-Vitro Diagnostic Market, IVD Market (2011 – 2016) | Market Research, Market 

Size, Forecast: SandlerResearch. [ONLINE] Available at: http://www.sandlerresearch.org/in-vitro-

diagnostic-market-ivd-market-2011-2016.html. [Accessed 11 May 2012]. 

Global Bioinformatics Market to Reach US$5.0 Million by 2015, According to a New Report by Global 

Industry Analysts, Inc. 2012.Global Bioinformatics Market to Reach US$5.0 Million by 2015, According to 

a New Report by Global Industry Analysts, Inc.. [ONLINE] Available at: http://www.sfgate.com/cgi-

bin/article.cgi?f=/g/a/2011/01/10/prweb8052230.DTL. [Accessed 11 May 2012]. 

Global Biosensors Market to Reach US$12 Million by 2015, According to a New Report by Global 

Industry Analysts, Inc. . 2012. Global Biosensors Market to Reach US$12 Million by 2015, According to a 

New Report by Global Industry Analysts, Inc. . [ONLINE] Available at: 

http://www.prweb.com/releases/biosensors/medical_biosensors/prweb8067456.htm. [Accessed 11 May 

2012]. 

IDC: Big data biz worth $16.9 MILLION by 2015 • The Register. 2012. IDC: Big data biz worth $16.9 

MILLION by 2015 • The Register. [ONLINE] Available at: 

http://www.theregister.co.uk/2012/03/12/idc_cases_big_data/. [Accessed 11 May 2012]. 

Global Artificial Intelligence Market to Exceed $36 million by 2015, According to New Report by Global 

Industry Analysts, Inc. . 2012. Global Artificial Intelligence Market to Exceed $36 million by 2015, 

According to New Report by Global Industry Analysts, Inc. . [ONLINE] Available at: 

http://www.prweb.com/releases/artificial_intelligence/networks_expert_systems/prweb2493874.htm. 

[Accessed 11 May 2012]. 

Augmented Reality Market, AR Market Global Forecast by Product (HMD, HUD, Tablet PC, Smartphone) 

for Gaming, Automotive, Medical, Advertisement, Defense, e-learning & GPS Applications (2011 - 2016), 

Market Research Report : MarketsandMarkets. 2012. Augmented Reality Market, AR Market Global 

Forecast by Product (HMD, HUD, Tablet PC, Smartphone) for Gaming, Automotive, Medical, 

Advertisement, Defense, e-Learning & GPS Applications (2011 - 2016), Market Research Report : 

MarketsandMarkets. [ONLINE] Available at: http://www.marketsandmarkets.com/Market-Reports/reality-

applications-market-458.html. [Accessed 11 May 2012]. 

Global Service Robotics Market worth U.S. $21 Million by 2014. 2012. Global Service Robotics Market 

worth U.S. $21 Million by 2014. [ONLINE] Available at: 

http://www.marketsandmarkets.com/PressReleases/service-robotics-market.asp.  

http://www.cloudtweaks.com/2011/04/cloud-computing-market-will-top-241-billion-in-2020/
http://www.cloudtweaks.com/2011/04/cloud-computing-market-will-top-241-billion-in-2020/
http://www.pr-inside.com/report-size-of-the-global-biochips-r2848188.htm
http://www.pr-inside.com/report-size-of-the-global-biochips-r2848188.htm
http://www.sandlerresearch.org/in-vitro-diagnostic-market-ivd-market-2011-2016.html
http://www.sandlerresearch.org/in-vitro-diagnostic-market-ivd-market-2011-2016.html
http://www.sfgate.com/cgi-bin/article.cgi?f=/g/a/2011/01/10/prweb8052230.DTL
http://www.sfgate.com/cgi-bin/article.cgi?f=/g/a/2011/01/10/prweb8052230.DTL
http://www.prweb.com/releases/biosensors/medical_biosensors/prweb8067456.htm
http://www.theregister.co.uk/2012/03/12/idc_cases_big_data/
http://www.prweb.com/releases/artificial_intelligence/networks_expert_systems/prweb2493874.htm
http://www.marketsandmarkets.com/Market-Reports/reality-applications-market-458.html
http://www.marketsandmarkets.com/Market-Reports/reality-applications-market-458.html
http://www.marketsandmarkets.com/PressReleases/service-robotics-market.asp


 

543 
 

Low power Next Generation Display Market (2009 - 2014), Industry Report: MarketsandMarkets. 2012. 

Low power Next Generation Display Market (2009 - 2014), Industry Report: MarketsandMarkets. 

[ONLINE] Available at: http://www.marketsandmarkets.com/Market-Reports/low-power-next-generation-

display-market-115.html.  

Majority Of Smartphones To Support Haptics. 2012. Majority Of Smartphones To Support Haptics. 

[ONLINE] Available at: http://www.webwire.com/ViewPressRel.asp?aId=132591.  

ARC says CNC market to reach $7.7 Million by 2012 | Mechatronic Tips. 2012. ARC says CNC market to 

reach $7.7 Million by 2012 | Mechatronic Tips. [ONLINE] Available at: 

http://www.mechatronictips.com/2008/09/262/technology/automation/arc-says-cnc-market-to-reach-77-

million-by-2012/. [Accessed 11 May 2012]. 

Global Cyber Security Market to Reach $80.02 Million by 2017, According to New Report by Global 

Industry Analysts, Inc. 2012.Global Cyber Security Market to Reach $80.02 Million by 2017, According to 

New Report by Global Industry Analysts, Inc. [ONLINE] Available at: http://www.sfgate.com/cgi-

bin/article.cgi?f=/g/a/2011/04/05/prweb8262390.DTL&ao=all. [Accessed 11 May 2012]. 

ISO/IEC 27001 certification standard. 2012. ISO/IEC 27001 certification standard. [ONLINE] Available at: 

http://www.iso27001security.com/html/27001.html. [Accessed 04 October 2012]. 

Infonetics Research: Smaller Vendors Driving Growth in the NAC Appliance Market | Business Wire. 

2012. Infonetics Research: Smaller Vendors Driving Growth in the NAC Appliance Market | Business 

Wire. [ONLINE] Available at: http://www.businesswire.com/news/home/20111206006695/en/Infonetics-

Research-Smaller-Vendors-Driving-Growth-NAC.  

Aanval Education Brief 29 - Studies Show Demand For SIEM Tools To Grow More Than $1 Million 

Worldwide. The SIEM Demand & Hype Explained. [Powered by h2desk help desk software].2012. Aanval 

Education Brief 29 - Studies Show Demand For SIEM Tools To Grow More Than $1 Million Worldwide. 

The SIEM Demand & Hype Explained. [Powered by h2desk help desk software]. [ONLINE] Available at: 

http://support.aanval.com/index.php?pid=knowledgebase&cmd=viewentclient&id=156. 

 

http://www.marketsandmarkets.com/Market-Reports/low-power-next-generation-display-market-115.html
http://www.marketsandmarkets.com/Market-Reports/low-power-next-generation-display-market-115.html
http://www.webwire.com/ViewPressRel.asp?aId=132591
http://www.mechatronictips.com/2008/09/262/technology/automation/arc-says-cnc-market-to-reach-77-billion-by-2012/
http://www.mechatronictips.com/2008/09/262/technology/automation/arc-says-cnc-market-to-reach-77-billion-by-2012/
http://www.sfgate.com/cgi-bin/article.cgi?f=/g/a/2011/04/05/prweb8262390.DTL&ao=all
http://www.sfgate.com/cgi-bin/article.cgi?f=/g/a/2011/04/05/prweb8262390.DTL&ao=all
http://www.iso27001security.com/html/27001.html
http://www.businesswire.com/news/home/20111206006695/en/Infonetics-Research-Smaller-Vendors-Driving-Growth-NAC
http://www.businesswire.com/news/home/20111206006695/en/Infonetics-Research-Smaller-Vendors-Driving-Growth-NAC
http://support.aanval.com/index.php?pid=knowledgebase&cmd=viewentclient&id=156

