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Abstract

Objectives: The paper will discuss the Multimedia Super Corridor (MSC) project, specifically on the flagship applications, which are technology transfer projects positioned to jumpstart the sectors within Malaysia. Focusing on the structure of the flagships, and the challenges that may occur, a model is proposed to help ensure success of the projects.

Prior Work: A new research work. This project was awarded funding from the Malaysian Ministry of Science, Technology and Innovation.

Approach: The research started with literature review and document search to establish the theoretical foundations as well as research context. This was followed with observation at the MSC 10th International Advisory Panel meeting (An annual strategic review and mapping meeting to ensure the success of the MSC), this provides a sound base to develop the propose model.

Results: the paper proposes a model as a framework of analysis for the MSC flagship applications.

Implications: This research has implications specifically to the MSC policy makers and the Malaysian government in general. It will also contribute towards the body of knowledge on technology transfer.

Values: Malaysia’s economic growth experienced a braking jolt due to “Asian Financial Crisis” in 1997-98. Questions were raised as to why Malaysia was unable to sustain its performance during that period and weather the impact of the crisis successfully? It was proposed that, “while technology transfer contributed significantly towards Malaysia’s impressive economic growth .., much of it did not help to promote the development of indigenous innovation capability” (Malairaja and Zawdie, 2004). A key strategic move by the Malaysian government, positioned to overcome the identified problem above is the Multimedia Super Corridor (MSC) project and the flagship applications which are the nucleus. Thus the success of the flagship applications is crucial. The key contribution of the paper is the discussion on MSC and the flagship applications. The unique value is the proposed model and the opportunity to contribute in an ongoing project it provides to the conference participants.

Keywords: MSC, Technology Transfer, Technology Transfer Model, MSC Flagship Applications.

Introduction 

The importance of technology can be viewed from different perspectives, such as its impacts on people live, but from economists’ stand point there are two main angles namely, firm level and national level. Nowadays, some technologies are necessities for companies to be in a specific industry and some technologies serve as competitive weapons in order to enable the companies to compete. However, firms have always been aware of their lack of capability to keep up with waves of technological changes and daily introduction of innovative products and services to the marketplace. It has been demanding for firms to support their R&D division with enough budgets, empower them with variety of experts, or equip them with state of art equipments to carry on different projects. On the other hand, Dussauge et al. (1992) noted that technology evolution can increase the industry growth rate, decline it, or make the industry obsolete due to emergence of a substitute technology. For example, in the 1970s and 1980s, U.S. industries began losing the grounds to Japanese products due to the fact that they overlooked the role of innovation and technology in developing sustainable competitiveness.  

Looking at technology from national perspective, countries adopt different approaches such as purchase, foreign investment, or using their own resources to develop or gain access to technologies. To illustrate the importance of technological changes for nations, Khalil (2000) pointed out that 85 percent of U.S. workforce population was involved in the agriculture industry during 1900s whilst in year 2000 it stands for 3 percent and U.S. still has the biggest portion of supply in agricultural products. This substantial decrease could not happen unless achieving production efficiency through utilizing new technologies.

Realizing the importance of technology to drive the local companies and prosperity of the nation in conjunction with the globalization trend, Malaysia embarked on technology transfer projects in early 90’s. However, nation’s economic growth experienced a braking jolt due to “Asian Financial Crisis” in 1997-98. Questions were raised as to why Malaysia was unable to sustain its performance during that period and weather the impact of the crisis successfully even though the country was heavily involved with technology transfer projects? It was proposed that, “While technology transfer contributed significantly towards Malaysia’s impressive economic growth .., much of it did not help to promote the development of indigenous innovation capability.”  (Malairaja and Zawdie, 2004) A key strategic move by the Malaysian government positioned to overcome the identified problem above is the Multimedia Super Corridor (MSC) project and the flagship applications which are the nucleus. Thus the success of the flagship applications is crucial.

This paper focuses on the technology transfer projects initiated through the MSC’s flagship applications, a major effort by the Malaysian government aimed to drive the nation’s transition into a post-industrial information society and knowledge-based economy. Given the strategic importance of the flagships specifically and MSC in general to the country, there is a need to study, evaluate and understand the projects. Especially, the technology transfer projects under each flagship initiatives (one of the catalysts designed to help establish a strong knowledge-based economy); these need to be successful not only at the level of technology material or design transfer but also successful in technology capacity transfer. This is because technology design and material transfers create users, but with capacity transfer, knowledge and know-how behind each technology are also exchanged and help create a new group of potential technologists and innovators. Thus, this paper proposes a technology transfer model to be used as a framework of analysis for the MSC flagships technology transfer projects. This model is designed to help understand the dynamics involved in the technology transfer process, the challenges and identify areas for improvement.

Multimedia Super Corridor (MSC) 

Malaysia is confronted with the advent of globalization and liberalization challenges on its way to become a developed nation. To cope with these challenges, Malaysia has embarked to increase its innovative capacities in order to experience higher economic growth. MSC as a policy-driven cluster-oriented initiative is established to help the country on its transition effort from an industrial society to a post industrial one. 

Malaysia’s efforts towards becoming a knowledge base economy have been laid out in the mid-1990s through initiatives under the Third Outline Perspective Plan (OPP3) and Eight Malaysian Plan (8MP). ICT had been identified as the key enabler towards achieving this vision. Multimedia Super Corridor (MSC) is one of the major efforts in this regard. It is positioned to provide means for sustainable and rapid growth of the Information and Communication Technology (ICT) sector in Malaysia. 

Multimedia Super Corridor (MSC) conceptualized in 1996, is a government designated zone, includes an area of approximately 15x50 km² which stretches from the Petronas Twin Towers to the Kuala Lumpur International Airport (KLIA) and also includes the towns of Putrajaya and Cyberjaya. The MSC Malaysia has since grown into a thriving dynamic ICT hub, hosting more than 900 multinationals, foreign-owned and home-grown Malaysian companies focused on multimedia and communications products, solutions, services and; research and development. With this unique corridor, Malaysia continues to attract leading ICT companies of the world to locate their industries in the MSC Malaysia and undertake research, develop new products and technologies and export from this base. The MSC Malaysia is also an ideal growth environment for Malaysian ICT SMEs to transform themselves into world-class companies. Cut and dried, MSC is acting as a catalyst for this transition and with the objectives of encouraging innovation, helping companies (local and international) to reach new technological frontiers, partnering international IT players, and providing the opportunities for mutual enrichment and success. In order to achieve above, seven flagships have been identified consisting primary areas of multimedia applications designed to generate industrial growth and development in the MSC (Ab. Aziz et al., 2002).
Multimedia Development Corporation (MDeC) based in Cyberjaya, is the organisation mandated by the government to oversee the development of the MSC Malaysia. Initially a government-owned corporation but now incorporated under the Companies Act, MDeC facilitates applications by multinational and local companies to re-locate to MSC Malaysia. It globally markets the MSC Malaysia, shapes MSC Malaysia-specific laws, policies and practices by advising Malaysian Government and standardizes MSC Malaysia’s information infrastructure and urban development.

The implementation of the MSC project is carried out in three phases. During the first phase, the 15 x 50 kilometre Multimedia Super Corridor land area is created, which includes establishing the townships of Cyberjaya and Putrajaya as world-first intelligent cities. The city of Cyberjaya, some 40 kilometres south of Kuala Lumpur, provides the nerve centre for the infrastructure and facilities to support the multimedia industry. Putrajaya is located next to Cyberjaya and stands as the new administrative capital. 

Then a core group of world-class companies is enlisted, which, in effect, launches the seven flagship applications while simultaneously putting in place a world-leading framework of cyberlaws i.e. a set of legislatures that addresses the inadequacy of the existing legal systems in the IT era. This phase is well under way and nearing completion.

The second phase includes a plan to link the MSC to other cybercities in Malaysia and the world, thus establishing a number of intelligent globally linked cities. It will create a web of corridors and establish a second cluster of world-class companies. It will also set global standards in the areas of the flagship applications, and champion cyberlaws within the global society.

The final phase of the project is expected to transform Malaysia into a knowledge-based society - a global test bed for new multimedia and IT applications and a locus of a record number of multimedia companies. It will have a cluster of intelligent cities linked to the global information super highway, and it will become the platform for the International Cybercourt of Justice.

In order to attract industries to the corridor, MSC Malaysia pledges a bill of guarantees which promises the following incentives:

· World-class physical and information infrastructure.

· Unrestricted employment of knowledge workers.

· Freedom of ownership.

· Freedom of sourcing capital globally for MSC infrastructure and borrowing funds.

· Competitive financing incentives including no income tax, an investment tax allowance for up to 10 years and no duties on import of multimedia equipment.

· Regional leader in IP protection and cyberlaws.

· No censorship of the Internet.

· Globally competitive telecom tariffs.

· Tender key MSC infrastructure contracts to leading MSC Malaysia companies willing to use MSC Malaysia as their regional hub.

· High-powered implementation agency to act as an effective one-stop super-shop.

If there is any question of the strategic importance of the MSC project to the country as a whole, the figures in the following Table 1 (taken from the yearly impact surveys of 2002 to 2005) can provide a hint to the economic significance MSC offers to the Malaysian economy.

	MSC Impact Survey 
	2002
	2003
	2004
	2005

	Total number of approved MSC status companies
	812
	973
	1163
	1421

	Paid up capital/Total companies surveyed
	
	
	
	

	RM5 million and above
	nda
	85
	89
	91

	RM1m - RM5m
	nda
	104
	117
	131

	RM500k - RM1m
	nda
	85
	82
	68

	RM500k and below
	nda
	360
	366
	470

	Jobs (filled and waiting)
	17000
	21270
	27288
	nda

	Sales (in Billion RM)
	3.93
	5.86
	7.22
	nda

	Export sales (in Billion RM)
	nda
	1.24
	1.57
	nda

	Total Expenditure (in Billion RM)
	3.61
	4.63
	5.11
	nda

	Capital Expenditure (in Billion RM)
	0.62
	1.04
	1.24
	nda

	R&D Expenditure (in Million RM)
	258
	428
	670
	nda

	R&D Expenditure as % of Total Expenditure
	7.1
	9.2
	13.1
	nda

	Profitable companies of total companies
	138
	320
	370
	nda

	Patents, Industrial Designs and Trademarks filed
	378
	380
	nda
	nda

	Patents, Industrial Designs and Trademarks registered
	nda
	276
	119
	nda

	nda - no data available
	
	
	
	


Table 1: MSC Impact Survey 2002-2005

Multimedia Super Corridor Flagship Applications

To accelerate the realization of Vision 2020 (to transform Malaysia into knowledge based society) via the MSC, a path was defined through six innovative Flagship Applications. These applications are engineered to jump start the MSC Malaysia initiative and create a hub for innovative producers and users of multimedia technology. Consortia of both local and foreign companies work with various government agencies to enhance the socio-economic development of Malaysia. The Flagship Applications are:

· Electronic Government (EG)

The Electronic Government initiative is to help the Malaysian government improve both how the government operates internally as well as how it delivers services to the people of Malaysia. It seeks to improve the convenience, accessibility and quality of interactions between citizens and businesses. The aim is to improve information flows and processes within the government to improve the speed and quality of policy development, co-ordination and enforcement.

Five pilot applications have been identified to lead the development towards the Electronic Government. The lead agency for all EG Projects is the Malaysian Administrative Modernisation and Management Planning Unit (MAMPU). MDC facilitates and co-ordinates these projects.

· Smart Card (MyKad)

The National Multi-Purpose Card (MyKad) seeks to develop a single and common platform - a Multi-Purpose Card (MPC) - that will enable the government and private application providers to implement smart card solutions without duplication of effort and investment. Initially, two cards will be used i.e. the Government Multi-Purpose Card (GMPC) and Payment Multi-Purpose Card (PMPC) and they will eventually merge into a single card.

The GMPC will incorporate the national identity card, driving license, immigration and health information and public key infrastructure. The PMPC, on the other hand, will incorporate applications such as credit, debit, ATM and a MEPS Cash card (executed by the Malaysian Electronic Payment System i.e. a consortium of local financial institutions).

The project owners are the National Registry Department (NRD), the Road Transportation Department (RTD), the Malaysian Immigration Department (MID), and the Ministry of Health (MoH). Other than the named organisations, the project will also significantly affect the Malaysian Royal Police Force and the Malaysian Accountants’ Department (MAD).

The technological solution is provided by a consortium of industrial partners of IRIS Technologies, Unisys MSC, CSA Sdn Bhd, Dibena Sdn Bhd, and EPNCR Sdn Bhd monitored and co-ordinated by MDC.

· Smart School

The MSC’s Smart School objective is to produce a technologically literate and thinking workforce, which is well able to perform in a global environment and use information-age tools and technology to improve productivity. 

The emphasis is on a 'teaching-learning' process of curriculum, pedagogy, assessment and teaching-learning materials. The process will enable students to practice self-accessed and self-directed learning that focuses on individual achievement and mind development. This is achieved using the Total Smart School Integrated Solution (TSSIS). 

The Ministry of Education, with Telekom Smart School Sdn Bhd acting as the industrial counterpart, heads the Smart School initiative. The project is carried out with the co-operation and involvement of 90 suburban and rural schools. The ultimate goal is to implement the project in all schools nation-wide.  

The development of the solutions, as prescribed by TSSIS, is done by Telekom Smart School with the collaboration of ten other organisations that are providers of technological and educational content solutions. 

· Telehealth

The four Telehealth pilot projects are designed as an integrated whole to benefit the people. The four components are:

1. Teleconsultation (TC)

2. Mass Customised / Personalised Health Information and Education (MCPHIE)

3. Lifetime Health Plan (LHP)

4. Continuing Medical Education (CME)

Basically, the key players are made up of the Ministry of Health as the lead agency, MDC as the facilitator and coordinator, industrial partners as solution providers, and healthcare institutions, both private and public, as the implementing agencies. 

· R&D Clusters

In order to attract the risk taking culture among Malaysian entrepreneurs and corporate alike, the MSC has a flagship cluster called the R&D cluster. The R&D cluster aims to develop a cluster of collaboration and network world-class corporate R&D centres, universities and public research institutes. Part of this flagship includes the MSC R&D Grant Scheme - aimed at supporting the R&D initiatives of the companies – and the MSC Students’ Attachment Programme. The MDC, in collaboration with the Ministry of Science, Technology and the Environment, co-ordinates the attachment of students for industrial training with participating companies. In fact, this programme promotes the creation of linkages between higher education institutions with the industries.

· E-Business

The E-Business cluster aims to shape an electronic business environment competitive with the major economic powers and transforms the way in which normal Malaysian business is conducted. 

These Flagship Applications are identified primary areas of multimedia applications. Between December 1996 and June 1997, government-private sector collaborative teams formulated proposals for each Flagship Application. These close partnerships between governmental agencies and with leading international and Malaysian multimedia companies had been formed to ensure the concepts developed were clarified and detailed implementation plans created. The implementation plans have been put into action since July 1997. However, due to the Asian Financial Crisis, the ultimate initial roll out of the projects was eventually carried out in the year 2000.

Driving the development of the Flagship Applications are government ministries and agencies that report directly to the MSC Implementation Council, chaired by the Prime Minister of Malaysia and his Deputy. The Multimedia Development Corporation (MDeC) monitors the development, and is responsible for the overall management of the Multimedia Super Corridor.

Every flagship is hoped to result in a hot bed of innovative ideas through enhanced interaction between the government, people and business community. Furthermore, the importance of the flagships and the technology transfer projects that are the crux of the flagships, were revisited and underlined at the recent 10th IAP (International Advisory Panel) Meeting in Putrajaya, where fourth agenda of the Knowledge Infrastructure presented at the meeting is to establish a technology transfer system that ensures efficient transfer of knowledge and technology. (MDeC, 2007)

At the 10th IAP meeting, MDeC unveiled the MSC Malaysia Ecosystem Strategy a result of their review process – taking stock of where they were, analysing the landscape affecting the MSC and formulating new sets of aims to see MSC Malaysia through another decade. The ecosystem comprise of three strategic thrusts that form an interlocking cycle which strengthens the system as a whole. The three strategic thrusts are; 1) Attracting Foreign Direct Investments. 2) Building the local ICT Industry. 3) Enhancing the Socio-Economic Development. Furthermore, it was also identified the strategic thrusts have three common crucial building blocks, namely; 1) taking MSC Malaysia Global; 2) the creation of talent; and 3) the development of knowledge infrastructure. The third building block is where it was highlighted the importance of an effective and efficient technology transfer system. It is also clear here that the technology transfer system do not exists in isolation but an integral component of the MSC ecosystem, where the MSC ecosystem specifically and the national environment in general both affect and get impacted by the technology transfers that take place in the MSC. (MDeC, 2007)

Alliance, Technology Transfer and MSC. 

Organization as well as governments has recognized that it is not feasible to survive as a technological island (Tidd et al., 1997), thus, alliances are formed in order to gain access to the necessary expertise in a fast and flexible way, hedge the risks associated with R&D research, gain access to rare resources, enter new markets, and to share the costs such research efforts entail (Dyer et al., 2001; Auster, 1987; Harrigan, 1987; Elmuti and Kathawala, 2001). Plus, Dickson and Weaver (1997) pointed that uncertainty in future technological environment and growing demand for internationalization, also positively influence firms towards forming an alliance.  

According to Dodgson (1993), firms are found to enter into strategic alliances in order to capture the knowledge of a technologically advanced partner and transfer technologies that are essential for pursuing their goals. For instance, Proctor & Gamble’s diversification into biotechnology industry was executed through a series of acquisition that enabled the company to understand the dynamics of the biotechnology industry. 

Furthermore, it was found by Dodgson (1996) that networks between firms, subcontractors, universities, research institutions and government institutions can generate the transfer and acquisition of knowledge and the development of innovation. Thus, reminded us of the significance of the National Systems of Innovations of every nation on the resultant innovativeness of their industries specifically and organizations in general. (Ab. Aziz and Omar, 2001a and 2001b)
Zhao and Reisman (1992) observed substantially different definitions in the literature regarding technology transfer. According to them, economists (Arrow, 1969; Johnson, 1970; Dosi, 1988) tend to focus more on the variables relating design and production. Anthropologists (Foster, 1962; Service, 1971; Merrill, 1972) lean to define technology transfer within the cultural context. On the other hand, sociologists (Rogers, 1962; Rogers and Shoemaker, 1971) tend to tie technology transfer to innovation. Zhao and Reisman also reviewed technology transfer publication produced by management scholars, since 1976, and revealed that management researchers (Hagedoorn, 1990 and 1995; Noisi and Bergeron, 1992; Noisi, 1994; Mowery et al., 1996; Kingsley and Klein, 1998) have focused their attention more on alliance and their role in technology transfer and development.

Abramson et al. (1997) defined technology transfer as “the movement of technological and technology-related organizational know-how among partners (individuals, institutions, and enterprises) in order to enhance at least one partner’s knowledge and expertise and strengthen each partner’s competitive position. 

The mainstream of the literatures have mainly sought to identify some elements of technology transfer, but a model for the entire technology transfer process is still vague and only handful researchers have discussed on the process of technology transfer.

Samli (1985) suggested a broad basic model of technology transfer and identified five key components of technology transfer namely sender, technology, receiver, aftermath, and assessment. How the five components interact with each other will determine the outcome of the technology transfer. However, before this model can be successfully implemented, he stressed the importance and necessity to understand the specific dimensions of technology, the geography where the transfer is taking place, the culture of parties involved, the economic situation, and the people, business and government of the region. (Refer Figure 1 for Samli’s model.)

According to Hayami and Ruttan (1985) there are three types of technology transfer including material transfer, design transfer, and capacity transfer. While import of materials including machines and ‘turnkey’ plants are categorized as material transfer and it does not adapt to the local environment, design transfer refers to the transfer of designs in the form of blueprints, formulas, handbooks, and others which enable the manufacturing/utilizing of product/service domestically. Capacity transfer involves the transfer of scientific knowledge and technical capacity and capability. 

It can be said that successful capacity transfer occurs when the capacity is adapted to the new local conditions. Obviously, this last type of technology transfer is the most important one (learning and transferring know-how) is quite different, more difficult, and more costly to effectively take place (Mansfield, 1975). Consequently, pointed to the need to emphasize on importance of the relationship and interaction between technology transfer dynamics as well as the factors affecting the interaction and technology transfer process too. The key aspects of the dynamics and factors are namely, the technology supplier, technology recipient, the technology itself, and the surrounding systems of innovation. 
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Figure 1: Basic Model of Technology Transfer, Samli (1985)

Abramson et al. (1997) pointed that technology transfer can take place through either informal interactions between individuals, formal consultancies, publications, workshops, personnel exchanges, and joint projects.  Also, technology transfer can take place via patenting, copyright licensing, and contract research. Thus, it can be said that technology transfer have both direct and indirect forms, where direct technology transfer commonly can be seen in contract or cooperative research projects, and indirect technology transfer often takes place in informal meetings, publications and workshops.

Nevertheless, after firms decide what type of technology transfer is needed, they are required to decide what acquisition strategy they should follow. From Welch and Nayak (1992) point of view, this decision depends on the assessment of three factors which are maturity of the technology, firm’s technological position relative to competitors, and strategic significance of the technology. In this sense, when technology is complex, novel, or scarce it is necessary to have some form of collaborations and vice versa. The relation between maturity levels of technology with commitment from the source company during technology transfer process has been also emphasized by others, see: Galbraith (1990) and Tsang (1997). Apart from degree of involvement by firms in technology transfer, Walker and Ellis (2000) described that the type of institution (government, commercial enterprises, public research organizations, and higher education resources) as either provider or receiver, can affect the transfer process of which the extent of influence depends on the organization experience in this activity, resources availability and time-scale required to complete the transfer project.  

Firms need to decide what to transfer (material, design, or capacity) then settle on the mode of transfer (licensing, joint venture, alliance, etc.) which is subject to the maturity level of technology. Hence, if their case is capacity transfer, there must be a high level interaction between transferor and transferee in order to attain a successful transfer. Tidd et al. (1997)  in discussion about the links between developers and users point out that where the market is oligopolistic (handful suppliers) user is less sensitive about the price and is more concerned about the factors such as reputation, support, service and etc. This stress the importance of being able to understand user’s needs, which means not only developer should satisfy user’s need through their product or service but also help them be aware of their need and help them in articulation of those needs. The importance of this was brought forward in the case of the development of the London Ambulance System (LAS) for control room operations, which was announced as a failure and it was abandoned. One of the reasons identified as a factor that led to the failure is the misunderstanding of needs between the users and system developers (Wastell and Newman, 1996). 

He also argues that when there are relatively few users, they demand the developer to solve their problem and be able to transfer the technology. Additionally, according to Farhang, (1996) when it is the case of international inter-firm transfer of technology, success of this transfer process is contingent on the degree to which the needs and capabilities of the technology recipient firm are matched by the capabilities and willingness of the technology supplier. 

Krugman (1994) argues that growth of East Asian economies is unsustainable because it is essentially input-driven so it has raised the question about the significance of technology transfer to these countries through MNCs, joint ventures and other ways for their growth performance. As Enos (1989) argues: ‘...presumably, foreigners operating in Malaysia make profit their objective. Disseminating technology to Malaysians is desirable only if it is compatible with that objective; and it seldom is’. In addition, Ariff et al. (1998) explained that Malaysia was not able stimulate innovation and boost productivity growth on a sustainable basis through technology transfer agreements due to existence of institutional gaps. According to Bell et al. (1996), limitations in the policy governing technology transfer to Malaysia are chiefly the grounds of the weak innovation effect of technology transfer via FDI and IJVs. These limitations derive from factors including the complex process of approval of IJVs; lack of incentives to local industries - particularly SMEs - to acquire technology from foreign partners; and the absence of mechanisms for enabling technology transfer initiatives to translate into the development of domestic innovative capabilities. All and all, Malairaja and Zawdie (2004) pointed out that existence of learning and institutional gaps in Malaysia has been the prominent obstacles on translation of technology transfer efforts to enhance local innovative capability.  

The MSC flagships applications technology transfer projects basically are both direct and formal in nature – done via contract research and development projects. The types of technological development needed were identified at the inception of the flagships and then each flagship’s concession/tender was given to selected consortiums and individual organizations to deliver the technology to the identified users – government agencies. (Governments often take up the role of the first mover/user/adopter of technologies given their relative vast resources, or in other words leading by example.) Discussions going on during the 10th IAP meeting literally emphasized on capacity transfer as the main factor of achieving national economic performance in ICT sector and realizing the vision of K-economy. 

There are numerous challenges for the MSC flagships projects. Tidd et al. (1997) identified seven factors that contribute to the success of collaborations such as those in the flagships: all partners perceive the alliance as important; a collaboration ‘Champion’ exists; a substantial degree of trust between partners exists; clear project planning and defined task milestones are established; frequent communication between partners, in particular between marketing and technical staff; the collaborating parties contribute as expected; and benefits are perceived to be equally distributed.

Bruce, Leverick and Littler (1995) highlighted several factors that could affect the outcomes of collaboration or strategic partnerships; there should be realistic and clearly defined objectives, project milestones and responsibilities that are agreed by all parties. People factors such as collaboration champion and commitment at all levels were also identified. Third category is the process factors, where frequent communication, mutual trust, openness, honesty, flexibility, regular progress reviews and delivery at promised times, are all important for the success of the alliance. Ensuring equality is also a key factor; there should be equality in power, dependency, contribution and benefits. Finally, the choices of partners, aspects that determine the right partner are culture or mode of operation, mutual understanding, complementary strengths and past collaboration experience.

Hoffmann and Schlosser (2001) identified that “soft” facts such as trust are important for the success of an alliance, but they are not sufficient on their own. The “hard” facts such as strategic compatibility and appropriate governance mechanisms have significant influence on the success of any alliance. Following are the critical success factors identified: precise definition of rights and duties; contributing specific strengths and looking for complementary resources; establishing required resources; awareness of time requirements; equal contributions from all partners; deriving alliance objectives from business strategy; building trust by unilateral commitments and avoiding opportunistic behaviour; and speedy implementation and fast results.

Given the central role of the flagships in the overall MSC strategy right from its beginning, plus the challenges of such collaborative ventures pose as pointed by numerous experts (Tidd et al., 1997; Hoffmann and Schlosser, 2001; Bruce, Leverick and Littler, 1995), the ability to ensure success of the projects is really crucial. Furthermore, towards ensuring this, a clear understanding of the technology transfer process and issues/factors that contribute to the process is needed. The following section of this paper discusses the proposed technology transfer model to be used as a framework of analysis for the MSC flagships technology transfer projects. 
Proposed Model of Technology Transfer 

Technology transfer is a complex process that involves multiplicity of factors and players and has implications for resources. Developing countries commenced technology transfer strategies decades ago in order to offset their technological inabilities, leverage their comparative position and enhance their innovative performance while promoting industrialization effort. However, many of these developing countries did not grasp the real benefit of technologies transferred due to several factors. One of the factors that contributed to this is considering technology transfer as a linear model of relationships between supplier and receiver agents (Saad and Zawdie, 2005) since a feed-back mechanism is overlooked. Therefore, we adopted Samli’s basic model as our underlying model since it examines tech transfer not as a linear model. Although, this model need to be modified in order to be applicable to the MSC flagships. 

The MSC flagships are largely formal direct technology transfer projects, aiming to achieve not only material and design transfer but ultimately capacity transfer. This is to ensure long term benefits to the nation by enhancing the nation’s innovation capacity. The flagships (Electronic government, smart card, smart school and telehealth) are also unique in the way that the technology transfer projects from the beginning were structured with clear identification of the kind of technology, technology supplier, technology recipient, and always moderated or facilitated by MDeC. We also believe that in order to have a useful technology transfer model that will enable a clear understanding and evaluation of the flagships, the model should also take into account of the influence of the national systems of innovation. Following is the technology transfer model (refer Figure 2) we propose for the MSC flagships; 

1) Sender: Commonly it can be a sole developer or a group of companies that have developed a technology and are looking for opportunities to exploit their technology. Key aspects that will influence the outcomes of the technology transfer process from the sender’s point of view include their willingness to transfer and share the knowledge, their understanding of the needs for them to take part in the project, other dynamics that are also crucial includes the size of the organization, the presence of a champion, proximity, trust, project management, communication, relevant organizational experience and time. 

2) Technology: while discussing the technology in the context of technology transfer, we perceived the technology as the integration of people, knowledge, tool, and systems with the objective to improve the organization performance. Key aspects that are of concern here include the clear identification of the technological benefits, the technology’s specific characteristics, and types.

3) Receiver: In the case of the MSC flagships, the receivers are largely governmental agencies. Even though governments are commonly technology users and not developers, but in the case of the MSC, it is important that the involved agencies work towards ensuring capacity transfers do take place in order to ensure the realization of the overall aim. Thus, the crucial factors here are their readiness to receive the technology, understanding why they need the technology, and the other transfer dynamics plays significant roles here too.
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Figure 2: Technology Transfer Model for MSC Flagship Applications

4)  Assessment: This component of technology transfer plays an important role for all the parties in a technology transfer project. The assessment process will ensure the success of future projects. This analysis will reveal the pitfalls happened during transfer and factors which smoothed the adoption process through considering different criteria by transferee firm. Samli mentioned some of the factors such as perpetual innovation stimulation, technology’s performance, and fulfilment of organization’s objectives by technology. In this sense, transferee after undertaking the aftermath will be able to identify weaknesses and strengths (if any) of the transferred technology in order to do rectify and fit the technology into its own benefit. On the other hand, in assessment process sender, receiver, and facilitator are all involved to share the lessons learnt through analysis of the outcomes achieved after transfer. The assessment process is considered as the feedback system for the whole process which will provide a more clear understanding among all parties involved. 

5) Facilitator: it has been suggested that it is necessary to overcome communication difficulties among groups for real success in technology transfer (Irwin and Moore, 1991) as this process is not simply transferring technology directly from developers to users. The importance of communication becomes a more serious issue when there are languages, cultural, or interest differences between the parties. For example, difficulties to understand the developer’s jargons by receiver (when they are from different industries) are possible to slow down the project or even make it a failure.  These challenges signal the need to have a moderator (facilitator) to ensure difficulties and differences can be successfully handled. The MSC flagships already have such aspect in their technology transfer system, namely, MDeC. In general facilitator can be agencies, organizations, or individuals that screen the available pertinent information to eliminate redundancy and superfluous information as well as detecting and eliminating erroneous data. What the facilitator transmits is a body of manageable data that is within the ken of technology receiver. In general, facilitator play the role of communicator and may participates in application of the technology. In some cases, facilitators can be found within the sender organization as technology transfer office. In short, facilitator provides information, access, and resources or sometimes they constrain technology development/transfer through sanctions and legal or regulatory restrictions. When the technology transfer projects have a crucial umbrella aim like developing the nation’s innovation capacity, the facilitator is in the unique position ideal for ensuring the realization of such strategic goal.

6) National System of Innovations (NSI): NSI is a dynamic system with the flow of resources and knowledge among its actors that provides environment conducive for firms to be more innovative and speeds the transfer of basic research which results to applications. Therefore, a well defined NSI is positively influential on the process of technology. The MSC flagship technology transfer projects take place within the Malaysian NSI and the MSC regional innovation system. Arguably the innovation systems will definitely play influential roles on the process. An understanding of the innovation system will certainly help to understand how innovative activities like flagship technology transfer process may be influenced by the systems. Furthermore, the appreciation of the importance of the NSI was pretty much highlighted by the new way of viewing the MSC as an ecosystem as proposed in the 10th IAP meeting.

Conclusion 

It is proposed that through the model a more comprehensive analysis of the flagships can be achieved. This can be achieve as the model takes into account the key role play by MDeC as the facilitator between the sender and receiver; the impact of the NSI on the actors (sender and receiver) and the technology development and transfer processes; and the assessment, where each project should be reviewed, level of success gauged, and lessons identified.

Following are some of the possible policy implications that may emerge after applying the proposed model:

· At the assessment stage, the level of technology transfer – design, material or capacity – should be measured and thus, there may be a need to formulate key performance indicators that gauge each level of technology transfer.

· Capacity transfer need to be the goal for each technology transfer project, thus preparations need to be made by both the senders and receivers towards ensuring the higher level of knowledge sharing is achieved. 

· MDeC may be identified as another conduit for the knowledge transfers not only the receiving government agencies. 

· Through appreciation of the NSI, other institutions and organisations such as higher education institutions, governmental and private research laboratories, etc, can be identified as important technology developers besides the already contracted consortiums.

Basically the model aims to provide a framework of analysis that enables policy makers to design initiatives that can enhance the performance of the flagships actors individually and the flagships collectively. In addition, initiatives that are designed in context of the technology transfer projects studied can be used as a basis to ensure the success and effectiveness of future MSC flagships technology transfer projects specifically and other technology transfer projects in general. 
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