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Abstract

Governments have realized the increasing importance of the role of universities
play in creating and diffusing knowledge as part of the process of innovation.
Similarly, universities are now recognised as the seed bed for business firm
formation. This has led to the commercialisation of academic research within
publicly funded research institutions such as universities receiving increasing
recognition in studies of technology management and economic development.
Numerous programmes and supporting facilities have been made available by
governments to enable universities to share the ‘laboratory life’. Despite positive
supports from government and universities, little research has been carried out
into such activities in the context of developing economies. This study aims to
fill the gap by studying the commercialisation activities of universities in

Malaysia.

The study investigates the role of government and universities by focusing on
their initiatives to promote the commercialisation of academic research in
universities. The main objective of the study is to understand the current trend of
commercialisation activities in Malaysian Universities. A qualitative-interview is
used as the main method of data gathering from the three universities. This study
found out that the effect of entrepreneurial university is still very much limited in
the three universities. The Government takes a moderate stand by giving a full
autonomy to the wuniversities on the implementation of academic
commercialisation activity. The study also shows that the type of academic
commercialisation i.e. spin offs formation, licensing, knowledge transfer and
consultation is influence by the type of university i.e. Research University and
Vocational University in the three universities. The third finding from this study

is the failure to address the personal motivation of academic staff.

The findings have important implications not only for Malaysia but all developing

countries seeking to enhance their innovation capability.

ix
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Chapter 1

Introduction

1.1 What this study is about

This exploratory study intends to provide an in-depth understanding on the initiatives
and measures implemented at the government and university level in promoting
commercialisation of academic research in Malaysian Universities. It sheds some
light on the issue of commercialisation in the context of developing economies.
Furthermore this study is in line with the Malaysian government’s initiative in
promoting knowledge-based economy through technological development in
Malaysian Universities. More importantly, this study will provide understanding of

the current scenario of commercialisation activities in Malaysian Universities.

This study also seeks to investigate to what extent government and university
assistance help academics to commercialise. It is anticipated that this study will
provide critical views from academia on the new role they have to play in advancing
commercialisation. It also provides an opportunity to investigate the adjustment in
the university system in adapting to the new expectation from the government and the
public as one of the key players in regional and national economic development
(Martin and Etzkowitz, 2001). As scientific knowledge is increasingly becoming an
important agent for innovation and business development (Mansfield and Lee, 1996)
and the application of the scientific knowledge creates innovation (Newell et al 2002),
identifying the best practice in promoting commercialisation is important as a
competitive advantage in the country. This study examines three technology-based
Universities in Malaysia, namely: Universiti Teknologi Malaysia, Universiti Teknikal
Melaka and Universiti Malaysia Pahang. As an academic staff member of a
University, the researcher is well placed to collect data for the study. Furthermore it

is also easy to establish rapport and comradely among fellow academics.

This thesis will start off with an overview of the Malaysian national innovation

system and technological development.



1.2  Overview

In several countries, the government takes the role of supporting science and
technology development as an indirect role (i.e. science and technology
policymaking, providing infrastructure, providing funds and incentives for science
and technology activities), as well as a direct role (i.e. direct involvement in
government research institution and laboratories) (Hsu and Ching, 2001; Lockett and
Wright, 2005; Meyer-Krahmer et al, 1983). In Malaysia, the first Science and
Technology Policy (STP) was implemented under the Fifth Malaysian Plan (1986-
1990). The formulation of the STP is the evidence of the Malaysian government’s
attempt on strengthening the National Innovation System (NIS)'. The STP provides
general guidelines as an effort to promote science and technology development in the
country. In 1990, the Action Plan for Industrial Technology Development (APITD)
was introduced to boost the science and technology policy after the government

identified several basic structural weaknesses in Malaysian technology development.

Following the recommendation by APITD, new policies and strategies were identified
under the plan. Malaysian Technology Development Corporation (MTDC) was
incorporated in 1992, as part of the reformation in boosting technological
development in Malaysia. The main function of this institution is to promote research
and development (R&D) activities by providing necessary assistance to Institutions of
Higher Learning (IHL) and Government Research Institutes (GRIs). MTDC was
responsible for managing a government special purpose grant specifically focusing on
the commercialisation activities amongst the academic and researchers in GRIs and
IHL. The special purpose grant, Commercialisation of Research and Development
Fund (CRDF), was the second funding initiative provided by the government besides
the Intensification of Research in Priority Area (IRPA). The IRPA was established in
1986 with the intention to focus on R&D activities which are in line with the national
R&D priority area whereby CRDF is specifically meant for commercialisation
activities 1.e. the formation of spinoff companies and through joint ventures between

the industry and the university.

" OECD defines National Innovation System as a web of interaction or the system in achieving a
certain level or output in technological development.



The main rationale of the implementation of CRDF is to assist academics to
commercialise their research output. Conventional funding from financial institution
(i.e. commercial banks) is difficult to secure since high technology business is
associated with high risk investment (Bovaird, 1990). Funding for high-risk ventures
or the provision of venture capital is important in order to promote commercialisation
activity amongst academics in universities (Samila and Sorenson, 2010). The
importance of funding for commercialisation has arisen due to the increasing role of
universities in the country’s national innovation system (Etzkowitz, 2008; Godin and
Gingras, 2000). As universities are considered to be agents in technology and
economic development (Mansfield and Lee, 1996) and the fact that technology
directly affect everyone’s life (Florida, 2002), it is important to understand the role of
universities and governments in promoting commercialisation. Through
understanding of the perspectives of academic on university and government
initiatives and the types of assistance available will give an overview of the current

trend in Malaysian universities when it comes to commercialisation activities.

This area of study received substantial interest over the past decade amongst
academic, practitioner and policy makers. It is, therefore, this thesis is concerned
with the issues on commercialisation activities amongst academic from Malaysian
universities specifically looking at the support mechanism from government and
university. The increasing attention paid to the commercialisation activities shows a
growing phenomenon in Malaysia. Furthermore, a commercialisation activity is a
symbolic evidence of an extension of university traditional function and relates to the
economic development in the most indirect ways. Above all, commercialisation of
academic research represents a specific context for the development path of

innovations.

The mechanisms by which university output can be commercialised can be in a
number of different forms; the development of university spin off companies, joint
ventures, contract research, licensing the university IP and consultation services by
university staff. The definition of commercialisation in this thesis consist all of the

above but focuses more towards the commercialisation of IP.



1.3 The Rationale for the Study

According to Nelson (1993), one of the major contributors towards the development
of technology capabilities in a country are the universities. Over the years, the
growing importance of knowledge distribution has been acknowledged by many
countries as a driving force for industrial competitions (Noble, 1977; Nelson, 1993).
In recognition of this fact, governments in many countries; developed (Defazio et. al.,
2009; Rasmussen et. al., 2006; Landry et.al. 2006; Gregorio, 2003) and developing
countries (Wong et. al., 2007; Asgari and Yuan, 2007, Zhou, 2008) have taken a
series of initiatives to promote the importance of academic research,
commercialisation and innovation. Furthermore, the role of universities worldwide is
shifting and becoming more critical (Etzkowitz, 2008) and forms an important part in
knowledge-based economy (OECD, 1997, Neef, 1998; Godin and Gingras, 2000).
Therefore in Malaysia universities are now critical institutions in the country’s NIS

(Nelson, 1993; Godin and Gingras, 2000).

The evolution of university’s functioned from teaching to research to entrepreneurial
university can be traced back from the 19™ century. The earliest example of so called
modern university was established in Germany. Gustin (1975) identified in his thesis
several chemistry professors engaging themselves in spin off companies
commercialising their research output. In United States, even though it is relatively
limited in terms of commercialisation and the formation of spin off companies, there
is evidence of professors founded a company to commercialise university
technologies. The creation of land grant universities in American university system
for example, had a direct effect in encouraging the development of spin off companies
to exploit university’s invention. The Hatch Act of 1887, which established the land
grant system, was based on the principle of technology commercialisation. This act
called on universities to develop and disseminate knowledge developed in the

University for economic development (Rosenberg and Nelson 1994).

The new role for universities in society with respect to academic commercialisation or
entrepreneurial university has become increasingly important for innovation and
business development. Modern university are actively engaged in advancing

knowledge particularly in science and engineering. The university has increasingly



developed their scientific capabilities that have given rise to scientific breakthrough
and discoveries which lead to the creation of new technology. In the past it is
expected that these scientific discoveries is commercialised by firms and industry, as
they have better economies of scales and scopes in making the business venture
successful. However, the scenario has change. Modern university received new
challenge; an extension from the traditional function of university which is
commercialisation. Academic commercialisation requires university, using their own
facilities and expertise, to generate university income through the formation of spin
off companies, licensing, contract research and consultation. The transition from
research and teaching university to this type of University is the results of government
and public demands on research outcome from the university. Many government
have already provide support mechanism to encourage universities to venture into
academic commercialisation. This reforms both through the changes in the academic
system and instruments calls for policy change. The introduction of Bayh-Dole Act in
the US for example, is one of the most influential and well known policies that
encourage commercialisation activities amongst the universities. This act gave the
research institution the right to control their intellectual property of their inventions

that resulted from the government funding.

The academic commercialisation can take into a number of different forms. The
simplest classical model of academic commercialisation is where a scientist made a
scientific breakthrough and developed a prototype to ‘proof the concept’. Once the
‘proof of concept’ stages are completed, the scientist will submit for IP protection to
the proper authority. After the submission, the university’s technology transfer office
will then act as a middleman to find interested parties to collaborate in
commercialising the research product. The technology transfer office can also assist
academic to form their own spinoff companies. In reality academic
commercialisation is more than that. Academic commercialisation can be in the form
of knowledge transfer, services and consultation, in which academic and scientist use
their knowledge to provide services. It is clear that monetization of IP is the main
forms of academic commercialisation but it is also increasingly clear that academic
commercialisation can be done in different ways. On the broader definition, academic
commercialisation is an activity that involves university staffs in selling off

university’s research output and expertise to the industry and public.



From the economic perspective, academic commercialisation promotes local
economic development by transforming university technology into business
opportunities. This is because most of the economic activity (hiring, sourcing of
supply, production and etc.) are from local. Academic commercialisation also
generates a significant economic value to the local economy. According to Cohen
(2000), American university spinoff generated USD33.5 billion measured by the
amount of financial value they generated between 1980 to 1999. That is, the average
of American university generated economic value is about USD10 million a year.
Besides financial rewards, academic commercialisations also have a significant
impact on job creation. According to the Association of University Technology
Managers, spinoftf companies from American academic institution generated

280 000 jobs between 1980 to 1999, an average of 83 jobs per Spinoff Company
(Cohen, 2000).

The Government and universities in Malaysia have provided equal support and
initiatives for the development of innovation and commercialisation activities as much
as in other countries. At the national level, however, the development shows some
slow-moving progress given that Malaysia is targeting to become a fully developed
country by the year 2020. By comparing the GDP in Research and Development
(R&D) expenditure (0.63%) with other Asian countries, Malaysia is still behind
Singapore (2.24%), Taiwan (2.42%) and Korea (2.63%).

From a university perspective, the low R&D expenditure shows that the economic
return from R&D activity is still small. This is an indication that innovation and
commercialisation activities may not attract a positive attitude amongst the
researchers or there is a lack of awareness of the potential economic return that can be
gained from research output. As the role of universities is increasingly important in
the national innovation system, two ministries are now responsible for universities
affairs. These are the Ministry of Higher Education (MOHE) and the Ministry of
Science, Technology and Innovation (MOSTI). The MOHE is responsible for
governing Malaysian higher education institutions towards becoming premier
knowledge centres in the region. This is done through the implementation of
appropriate policies and education system within the local universities. The MOSTIL,

on the other hand, is responsible for upgrading the national science and technology



capabilities. Both ministries are responsible in technological development by
assisting universities and government research institutes to conduct research,
development and commercialisation. The majority (90%) of the university funding

for research and development is provided by MOSTL

From academic point of view, commercialisation is an additional task or requirement
besides teaching and research. Commercialisation creates more responsibilities and is
a challenge to academics. However, with it comes recognition and proof that the
research output can contribute to the society besides providing a financial return
through licensing and ventures. This trade balance between burden (more
responsibility), potential gain (financial and recognition) and the choice that the
academic has to make is worth studying in order to gain an in-depth insight regarding

the current role of academics in the so-called entrepreneurial university.

Given the current state of technology development in the country, and the country’s
target to become a fully developed country by the year 2020%, it is prevalent to
understand the role of government and university in promoting technological
development in the country. The role of academic in contributing economic return
should be understood as academics play key role in university. These three main
players (government, university and academic) constitute important elements in the

country’s technological development in order to achieve the country’s national aims.
1.4  Personal Influence on the Study

The researcher’s interests in this area developed following participation in one of the
commercialisation initiatives at their university. Having an educational background
in finance and management and as an academic staff in one of the selected

universities, the researcher was involved as a consultant in financial analysis for the

* Vision 2020 was introduced by the former Malaysian Prime Minister (His Excellency Dr. Mahathir
Mohamad). This vision was presented during the tabling Sixth Malaysian Plan. The main target is to
achieve a fully developed country with Malaysian’s style which includes not only be developed in
economic sense but also along all dimensions politically, socially, spiritually, psychologically and
culturally. The vision also stresses out the national unity and social cohesion, quality of life, social and
spiritual values and confidence. There are 9 challenges presented in the doctrine that Malaysian state
needs to address.



project. The project, the brain child of one Professor, involved the development and

production of a compressor for use in an air conditioning unit.

Being an academic staff in one of the university gives the researcher an advantage of
the surroundings factors. It gives easy access to university information and necessary
assistance from the university such as working station and office facilities. Interview
appointments are much easier to set up with the help from the faculty members. One
important advantage is the experience the researcher hold after working with the
university for the past 12 years. It gives the researcher an insight particularly on how
the university system changes over the years. The down side of researcher’s
employment in the university is that the researcher tends to ignore and overlook the
university system and neglecting important assumptions. The power of observation is
less, looking at it on everyday basis instead of looking at one time. The researcher’s
employment proves to have certain handicapped in the study but also have some

equally considerable amount of advantages and benefits.

In the course of participating in commercialisation project, casual observation
suggested that commercialisation was not popular among academics and was a
complicated process within the university. This triggered the researcher’s inquisitive
nature and interest in the issue of commercialisation especially in securing additional
funding from the government. More importantly, the researcher identified the
university is in possession of a large number of patents but none of them has been
exploited provoking intellectual interest in the occurrence of this phenomena in the

University.

Drawing from the above observations, the researcher’s interest in the subject of
commercialisation and technology development has developed from simple
observation to a strong academic interest. It is therefore the intention of the
researcher to explore the current landscape of commercialisation activity in Malaysian

universities.



1.5 Research Questions and Research Objectives

The aim of this investigation is to explore the commercialisation of academic research
activity in Malaysia. This is to be undertaken through a study of government and
university policies and initiatives in promoting commercialisation activity and its
impact on Malaysian universities. In order to better understand the current trend of
commercialisation in Malaysian universities; two broad research questions were put

forward to guide this study.

1. What is the nature of commercialisation of academic research activity in
Malaysia?

2. What factors motivate academics to venture in commercialisation?

The main objective of the study is to explain the role of the government and
Universities in promoting commercialisation of academic research in Malaysian
technical-based university. This study also aims to understand the involvement of

academics in entrepreneurial activity. The objectives of the study are:

1. To explore the Malaysian government’s initiative in promoting
commercialisation of academic research.

2. To examine the institutional initiatives and programmes in helping academics
to commercialise academic research.

3. To evaluate a range of factors that promotes and impedes commercialisation

of academics research.

In order to understand the current trend of commercialisation and the impact of
government and universities assistance towards academia in promoting
commercialisation, this study borrows from the triple-helix concept introduced by
Eztkowitz. The triple-helix concept explains the link between the government, the
university and the industry in technological development. Given the main idea of the
concept, this study will employ the triple-helix concept as the conceptual framework.
According to Miles and Huberman (1994), the conceptual framework explains the
main things to be studied and the presumed relationships among them. In other words

it is a researcher’s map of the territory of whom and what will and will not be studied.



However, for the purpose of this study, a modification of the concept will be made to
suit the objectives of the study. Instead of including industry in the existing concept,
this study will adopt the academic perspective as shown in Figure 1.1. By using the
framework, this study will argue that the framework can be fit to describe

commercialisation activity in Malaysian universities.

Figure 1.1 The Triple-helix Models and the Conceptual Framework

5/ 5/

Triple-helix Model Conceptual Framework

Each intersection will highlight the common views shared on commercialisation
activities among the Universities, Government and Academia. Each theme will
produce valuable views on factors that facilitate or/and impede the process of
commercialisation in Malaysian universities. The middle intersection is the focus of
the study where it is anticipated that it will shed some light on the factors that promote

commercialisation activities in the public research institutions.

1.6 Structure of the Thesis

This thesis will be organized into nine chapters. The First Chapter consists of the
overview of the study and the rationale for the study. This chapter also offers the
research questions and objectives to guide the empirical research. The Second
Chapter will present relevant literature particularly looking at the industrial
development, NIS and technology development in the context of the Malaysian
economy. The second part of the literature review will be continued in Chapter
Three. This chapter will discuss the involvement of government, university and

academic in technological development in the context of triple-helix. The literature
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will particularly look at the initiatives and motivational factors that facilitate transfer
of technology and Intellectual Property (IP) exploitation. The Fourth Chapter will
outline the methods used in the study. A case study approach is used in the present

study and the justification of the research process is offered in this chapter.

Chapter Five will provide the background of the three technical-based universities
used in the present study. It discusses the physical structure of the particular
university relating to technological development and commercialisation activity.
Chapter Six will present analysis and findings from individual perspectives on
commercialisation activity in the university. This chapter offers to answer the second
research question put forward in this study. Chapter Seven presents analysis from an
institutional perspective. This chapter highlights facilities and initiatives applied by
universities towards the commercialisation activities. Analysis and findings from the
government perspective are discussed in Chapter Eight. This chapter will look
particularly at the government initiatives and intervention in facilitating
commercialisation activities in the university. Finally Chapter Nine draws together
the conclusions and recommendations of the study. The limitations of the study and

the potential areas for further studies will also be presented in this chapter.
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Chapter 2

Malaysia Industrial and Technological Development

2.1 Introduction

This chapter will present a review on Malaysia’s historical and economic background.
The main purpose of this chapter is to give an insight on Malaysia industrialization
process and technological development. It gives the understanding behind the
transition of Malaysian economy from agriculture-based to manufacturing-based and
explains the reason behind the importance to develop country’s technological
capability. This chapter also will shed some lights on the role of government in

promoting research and commercialisation.

This chapter starts by explaining Malaysian industrial policy and its industrialization
process. This section presents the transition of Malaysian economy based on the four
important phases. Comments on Malaysian industrialization will be presented at the
end of the section. It will followed by an overview of the concept of national
innovation system in Section 2.3. A brief definition and the uses of the concept give
general ideas of the Malaysian national innovation system, which will be elaborately
discussed in Section 2.4. Section 2.5 shows the performance of Malaysia’s
technological development. This will be followed by the role of government in
promoting research and commercialisation activity in the country. The last section

will conclude the chapter on the government role in technological development.

2.2 Malaysia Industrial Policy

Industrial policy is any form of state intervention, whether directly or indirectly, with
the aim of raising factors of production in the country to achieve desirable outcome or
the nation’s goals. Coates (1996 p.23) gives an explanation on the definition of direct
and indirect state intervention where according to him, direct policy intervention is
policy geared specifically to enhance the market performance of certain industrial

sectors while the indirect industrial policy is the effects on those sectors that were
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triggered because of economic impact or social policy concerns. Grant (1982), on the

other hand, defines industrial policy as

“A set of measures used by the government to influence the investment
decisions of individual enterprises -public and private- so as to promote
such objectives as lower unemployment, a healthier balance of payments,

and a more generally efficient industrial economy” (Grant, 1982, p. 7)

In Malaysia, the government has implemented a number of measures to develop the
country’s local industrial capabilities. Some of these measures were implemented
through direct intervention by the government such as policy and initiatives and
indirect intervention such as the formulation of policies that indirectly affect the
country industrial strategy. Malaysia demonstrates the use of both intervention

approaches in the developing country’s industrial policy.

The evolution of Malaysia’s industrialization can be divided into four phases of

development (Jomo and Edwards, 1993). These four phases are

e First phase - import-substitution industrialization (ISI) from the late
1950s to the late 1960s.

e Second phase - a period of export-oriented industrialization (EOI) in
the late 1960s.

e Third phase - import-substitution involving heavy industrialization in
the second half of 1980s.

e Fourth phase - second push of export-oriented industrialization and
market-oriented policies (1980s-mid-1990s) and High Value Added
and Knowledge-Based Industry (mid 1990s-present)

e First phase of import-substitution industrialization (ISI)

In the first phase of ISI, Malaysia continued the laissez-faire industrial policy and

focuses on the development of basic infrastructures to attract investments from

international and local investors. These infrastructures include the development of
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industrial estates, power supply, upgrading the road systems and communication
system. Even though it was prevalent at the time that the level of poverty was
relatively high and the income disparity between ethnic groups was still in existence,
the government decided not to interfere with the market (Alavi, 1996). Much of the
planning was focused on expanding commercialisation of agricultural products. This
hand-offs policy by the government was continued until the breakout of post-election

racial riots in 1969.

e Second phase export-oriented industrialization (EOI)

The second phase of industrial policy showed that the government took a direct
intervention in the industrialization process. The limited successes of import-
substitution industrialization and the separation of Singapore in 1965 made the
government shift to export-oriented industrialization. The first phase of ISI of the
1960s faced a number of limitations such as saturation of domestic market and failure
to penetrate export markets. It also failed to overcome the excess labour, leading to a

relatively high unemployment level and subsequent political instability.

The new policy started with the implementation of Investment Incentive Act (IIA) in
1968 to encourage the production of light manufactures in the country. Under the
ITA, non-pioneer export oriented firms were given the same incentives as pioneer
status firms under the provision of the 1958 Pioneer Industries Ordinance. Special
incentives were introduced to local export-oriented firms such as deductible taxable
income for promotional expenses, export allowance, financing and insurance facilities

by the government (Khalafalla and Webb, 2001).

In 1971, the Free Trade Zones Act was also implemented by the government with
other related labour laws of which the main idea was to attract export oriented Foreign
Direct Investment (FDI). The incentives and facilities to promote export oriented FDI
provided by the government is complemented with the foreign MNC’s interest in
finding and locating their labour intensive assembly to lower cost countries as a result
of rising production cost in their home countries (Jomo and Edwards, 1993; Alavi,

1996; Jomo and Felker 1999).
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In addition, the restriction of labour unionization by the government gave an
opportunity for the MNCs to invest in Malaysia with low-cost production sites. The
MNCs managed to employ low wage labour in Malaysia to assemble imported raw
materials and components to export. The EOI drives contributed significantly to
Malaysia economic activity mainly in the manufacturing and agricultural sector (see

Table 2.1).

Table 2.1: Share of Manufacturing and Agricultural Sectors in Gross Domestic
Product (1955-2005)

Year Manufacturing Sector Agricultural Sector Others Total
% % % %
1955 8 40 52 100
1960 9 38 53 100
1965 10 32 58 100
1970 13 31 56 100
1975 16 28 56 100
1980 20 23 57 100
1985 20 21 59 100
1990 27 19 54 100
1995 27 10 63 100
2000 33 9 58 100
2005 36 7 57 100

Source: Figures from 1955-1990 are taken from Alavi (1996:30). Figures for 1995, 2000 & 2005 are
from EPU (Eight Malaysian Plan)

e Third phase - second push of import-substitution industrialization (ISI)

The heavy industrialization strategy was aimed at deepening and diversifying the
industrial structure through rigorous participation from local firms, bumiputra’-owned
small and medium scale industries and the local technological capabilities. These
industries includes the national car project, motorcycle engine plants, iron and steel
mills, cement factories, a petrol refining and petrochemical project. All of these
industries required a long-term investment and a huge financing assistance which was

spearheaded by the government.

The Heavy Industries Corporation of Malaysia (HICOM), a public sector agency, was
established in 1981 to lead the heavy industrialization programmed. However the
heavy industrialization program burdened Malaysia with extreme public expenditure,

which rose significantly from RMO0.33 billion in 1981-1985 to RM2.55 billion

> Bumiputra or “son of the soils” is a Malay term used widely in the 1970s when the government
implemented economic policies that favor the Malay and the indigenous people of Sarawak and Sabah.
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between 1986-1990 (4™ & 5™ Malaysian plan) and mostly financed through external
borrowings. Apart from the enormous injections of public funds, the industries were

heavily protected through tariffs and imported restrictions and licensing requirements.

Despite the significant protection from the government, the performance of the heavy
industries in the early years was rather weak, due to the recession in the mid-1980s
and the high external debt. Malaysia’s external debt rose from 9.5 percent of GNP to
about 42.4 percent in 1986*. The heavy industries suffered serious financial losses
due to the lower than targeted domestic demand and high operating cost. This forced
the government to privatize a number of government-owned enterprises. Under the
privatization scheme, some of the heavy industries performance showed
improvement. To certain extent a number of products managed to penetrate the
international market. The overall strategy and action taken by the government with
respect to heavy industries demonstrated further liberalization of the economy and

industrial policies.

e Fourth phase - second push of export-oriented industrialization and
market-oriented policies (1980s-mid-1990s) and High Value Added and
Knowledge-Based Industry (mid 1990s-present)

It should be noted that while the process of industrialization had gradually taken place
in the country, the agricultural sector, mainly rubber, palm-oil and the tin-mining
sector, still accounted for the major contribution to the country’s economy during the
period. In the mid 1980s, the manufacturing sector became the main industry under
the new Mahathir’s’ administration (see table 2.1). The first industrial master plan
was also launched in the same year. According to Alavi (1996), the second push of
the EOI made the Malaysian market more liberalized for foreign investments and
more export promotion incentives. However, at the time, Malaysia’s technological
development and resources were still under developed. The Malaysian technological
industry relied heavily on international linkages for technological information and

resources.

* Various Bank Negara Report
> The fourth Prime Minister of Malaysia since its gain independence in 1957. Dr. Mahathir Mohamad
was in office from 1* July 1981 until October 2003.
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By the end of twentieth century, whilst the Malaysian economy was characterized by

FDI-based and export oriented manufacturing, the government focus had shifted to

more high-value added manufacturing and knowledge-based industries such as ICT

and biotechnology. Table 2.2 summarizes the evolution of Malaysian industrial

strategies.

Table 2.2: Evolution of Malaysia’s Industrial Strategies

Industrial Strategy

Policy and Initiatives

Characteristics

ISI
(1957- early 1970s)

Pioneer Industries Ordinance,
1958

Domestic market oriented
Main products: simple consumer
good

EOI
(early 1970s-carly 1980s)

Investment Incentives Act,
1968

Free Trade Zones Act, 1971
Industrial Co-ordination
ACT, 1975

Export-oriented

Free Trade Zones

Main products: Consumer
electronics and textiles

ISI
(carly 1980s — mid 1980s)

Heavy Industries Policy

Domestic market oriented
Main products: Consumer durables,
intermediate & capital goods

EOI
(mid 1980s — mid 1990s)

Industrial Master Plan 1986-
1995
Promotion of Investment Act
1986

Encouragement of exports of
manufacturing products
Manufacturing industry as the
dominant sector in the economy
Main products: Resource-based
products (food, rubber, palm-oil,
woods, chemical and petrochemical
products); electronics

EOI

High Value Added and
Knowledge-based
Industry

(mid 1990s to present)

Second Industrial Master
Plan 1996-2005
Knowledge-Based Economy
Master plan (2002)

National Biotechnology
Policy (2005)

Encouragement of high value added
manufacturing and knowledge-based
industry such as ICT and
biotechnology

Source: Adapted from Alavi, 1996:32

2.2.1 Comment on Malaysian Industrialization

The practice of liberal laissez-faire type of intervention proved to be unsuitable for

Malaysian industrialization development. Considered as young and relatively under

developed, Malaysian government needs a strong and direct intervention in
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formulating Malaysia’s industrial policy. The direct intervention was also due to the
external factor (i.e. crisis) that had happened in the Malaysian economy. Albert
Hirschman (1993) in his book on the study of policy-making in Latin American
countries stated that one of the major determinants of policy is the occurrence of a
crisis. A crisis is defined as events that occur and have a direct impact on the country.
It can be considered to be the main avenue for the policy-maker to formulate new
policies. In other words, policy initiatives will be debated under political pressure
where the problem is highlighted and put on the main agenda. Thus political interest

plays an important part in formulating new policies.

In this context, a number of crises that had happened in Malaysia resulted in the direct
intervention by the government. The racial riot in 1969 showed an excellent example
of direct intervention by the state by implementing policy and government plan to
rectify the major problems of socio-economic imbalance. The political pressure
forced the government to formulate a new policy: the New Economic Policy (NEP),
with the intention to address what it is believed to be the basic economic problems.
The NEP was formulated with two-strong objectives: “to reduce and eventually
eradicate poverty by raising income level through increasing employment
opportunities among Malaysians irrespective of race” and “to correct economic

imbalance and abolish the identification of race in certain industries”.

Under the second objective of the NEP, the Malaysian government set a target 30% of
the national wealth should be transferred to the Malays by the year 1990 (NEP
termination date). It can be argued that the formulation of NEP in 1970 was to break
from the previous policies (policies under the influence of British Government) and
that the formulation of the NEP is certainly formulated in the context of a crisis. It
can also be argued that the 1969 riot was the main reason why such a policy was
formulated. Furthermore the export-oriented industrialization in the early 1970s was
meant to give an opportunity to the Malays to receive a slice of Malaysia’s wealth.
One can argue that the implementation of the EOI was not for economic development

but was rather implemented to avoid another racial tension among Malaysians.

The economic crisis in the middle of 1980s demonstrated another direct action from

Malaysian government in revitalizing the Malaysian economy. The implementation

18



of import-substitute industrialization (ISI) in the early 1980s resulted in an increase of
external debt (from 9.5 percent of GNP to about 42.4 percent in 1986°) and forces the
government to restructure and implement the privatization policy. The recession in
the mid-1980s worsened the government-support heavy industries initiative and
resulted in the formulation of the National Development Policy (NDP). One can
argue that the formulation of the NDP was to show another intervention action by the
government to answer the crisis. But it can also be that the formulation was to rectify
the unachievable objective of the NEP (30% of Malays in ownership of national
wealth).

Recognizing the limitations of human capital and technological capabilities, the
formulation of the NDP was more challenging, given that the government had to
identify the constraint; actual and potential especially in the continuation to create a
conducive environment for the Malays to achieve 30% ownership of the national
wealth. In short, Malaysian policy-making in the early 1990s was more difficult
compared to the early 1970s where the main focus of the latter policy formulation was
to correct the economic imbalance and poverty eradication. The new policy
formulation had to take into consideration many aspects such as to overcome the
weaknesses in NEP, globalization issues, the global market crisis and at the same time

continuing the objective of NEP.

In order to generate employment among Malaysians, the government decided to focus
on the manufacturing sector. The first EOI focuses on manufacturing electrical goods
and textile. This phase of industrialization resulted in increase in employment, not
because of the government’s direct policy, but it was of other Asian countries (i.e.
Japan, Korea and Singapore) looking a place to set up their production line because of
an increase in cost in their own countries. It was also prevalent at the time that the

government discouraged the formation of any kind of workers association.

Malaysia, at the time, was still experiencing a lack in technological capabilities and
human skills. Therefore the innovation activities among Malaysians were limited and

most of the technology transfer activities were at the end of the production line. None

® Various Bank Negara Report
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of the activities were involved in the early stages of production (i.e. designing,
commencing). Gradually, the Malaysian government realized the importance of
establishing their own technology-base in facing the globalization era. To start with,
the government encouraged heavy industries activities with the implementation of the
heavy industries policy and establishing HICOM. However, the heavy
industrialization program created a burden on the public expenditure when Malaysia
was hit with a recession in the mid-1980s. In order to overcome this problem, the
government introduced the privatization scheme which eventually helped the country
to successfully overcome the problem with expenditure. In fact, in the late 1990s the
GDP growth showed some remarkable increase at an average of more than 6% (See
Table 2.3), while the rate of unemployment decreased to 2.9% (Islam and

Chowdhury, 1997).

Table 2.3: GDP Growth rate in Malaysia (Malaysia Five Years Plan)

Year 2" MP 3" MP 4™ Mp s Mp 6" MP 7" MP 8" Mp
(1971- (1976- (1981- (1986- (1991- (1996- (2001-
1975) 1980) 1985) 1990) 1995) 2000) 2005)
1 22.93 11.56 6.94 1.10 9.55 10.00 0.32
2 938 775 5.98 5.39 8.89 7.32 4.15
3 11.70 6.66 6.22 8.80 9.89 2736 531
4 8.32 935 7.76 9.18 921 6.14 7.10
5 0.80 7.45 -1.08 9.01 9.83 8.86 5.20
Average 10.63 8.55 5.16 6.70 947 4.99 4.42

Source: Asgari and Yuan (2007) pp.179

The Asian financial crisis in the late 1990s also showed how governments reacted
towards external factors. A number of policies were implemented and a major shift of
industry was put into action. From low and middle assembly industries, Malaysia has
focused on the high-value added industry in order to remain competitive with the
global market. The implementation of the Second Industrial Master Plan (1996-2005)
was to encourage a high value added manufacturing and knowledge based industry in
the country. This industrialization phases saw another significant step when the
government implemented the Knowledge-Based Economy Master Plan (2002) which
focused on producing high-skilled workers. It can be argued that the Knowledge-

Based Economy Master Plan was a platform in turning Malaysia into a more

technological and innovation driven type society.
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2.3  National System of Innovation (NSI)

The origin of the concept of National System of Innovation can be traced back to the
mid nineteen century when it was introduced as the ‘national system of political
economy by Frederich List (Freeman, 1995). In the late 1980s, Christopher Freeman
used the first notion of ‘National System of Innovation’ in his book on technology
policy and economic performance in Japan (Freeman, 1987). Later the notion was
used in Dosi’s (1988) part 5 book on ‘Technical change and Economic Theory’,
though he gave some credit to Lundvall (Freeman 1995:5), the person who introduced

the concept of ‘National System of Innovation’.

From academic literature, the exact definition of the term national innovation system
varied, is vague and somewhat unclear (Edquist 1997). Nevertheless, the general idea
of national innovation systems discusses the actors and the institutions, relationship
between both sectors that perform the basis for technological development and
diffusion of innovation, in which each system are co-dependent and are not mutually

exclusive. Table 2.4 gives a few definitions of National Innovation System.

Table 2.4: Definition of National Innovation Systems

Authors Definitions

Freeman (1987) National systems of innovation refer to the network of institutions in public
and private policy sectors whose activities and interactions initiate, import,
modify and diffuse new technologies.

Lundvall (1992) National systems of innovation refer to the institutions, economic agents and
relationships, which interact in the production, diffusion and use of new
economic knowledge.

Metcalfe (1995) National system of innovation refer to set of distinct institutions which
jointly and individually contribute to the development and diffusion of new
technologies and which provide the framework within which governments
form and implement policies to influence the innovation process.

Edquist (1997) National system of innovation includes all economic, social, political,
organizational, and institutional and other factors of production that
contribute to the development, diffusion and use of innovation.

OECD (OECD National systems of innovation refer to a web of interaction or the system in
1998)(1997) achieving a certain level or output in technological development.

Source: Adapted from Van Der Steen (1999: p 49).

The NSI can be studied from various aspects: the institutional-government and private
institutions (Nelson, 1993), the structure of the systems (policies, initiatives and
program) and the cultural and ideology (Nelson, 1993). Therefore the NSI can be

analyzed within these three aspects or dimensions. Apart from national level, the NSI
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can also be analyzed within a number of parameters. This parameter includes
regional, sectoral and technological capabilities of certain countries depending on the

chosen level of analysis (Balzat and Hanusch 2004).

A number of concepts were also being introduced as alternatives to the concepts of
the ‘national system of innovation’ (Balzat and Hanusch, 2004) such as the regional
innovation systems (e.g. Braczyk, Cooke and Heidenreich 1998) sectoral system of
innovation (Malerba 2002) and technological system (Carlsson and Stankiewicz
1991). Other similar concepts were the national research system (Boden et al. 2008)
national learning systems (Viotti 2002) industrial cluster (Porter 1998) and knowledge
system (Howells and Roberts 2000).

Regardless of the definition and the scope of the systems, Edquist (1997) pointed out
the similarities of certain characteristic that most academic have agreed on or shared

similar views on these ‘system of innovation’:

1. They placed innovation and learning activities at the very center of focus.

2. They characterized the system of innovation as holistic and interdisciplinary —
encompass a wide array of determinants of innovation.

3. They used historical perspectives in determining the system of innovation of
certain countries.

4. They acknowledged the differences between the systems of different
countries’ system of innovation.

5. They emphasized on the interdependence and non-linearity of organizations
(e.g. firms, customers, knowledge, finance, schools, training institutes,
universities and government agencies) to be the driving force behind the
emergence of system of innovation.

6. They encompassed the importance of product and process of innovation, and
the subcategories of these types of innovation; and

7. They emphasized the central role of institutions.
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2.3.1 The Use of ‘System of Innovation’ Concept

The ‘system of innovation’ concept has been widely acknowledged in the academic
literature. From the literature, the concept has been accepted as a framework to study
innovation and technological change. It was also been used as a tool to develop
science and technology policy. (Balzat and Hanusch 2004; Edquist, 1997). Accroding
to Balzat and Hanusch (2004), there are three different approaches to study the NSI
concepts. These are: performance oriented studies/national benchmarking (Nelson,
1993; OECD, 1997), formalization of the concept (Liu and White; 2001, Edquist
2001) and study of the NSI concept in the developing economies (Wong, 1999; Liu

and White, 2001). Table 2.5 summarizes the application of the NSI concept.

Table 2.5: Recent Application of NSI concept

Studies of low-and mid-income
countries

Performance comparisons Formalization of the concept

Initiative to enhance and
formalised the concept of NSI.

Study on national innovation
system in the developing
countries. Introducing NIS

Providing experience of other
countries for comparison.
Contribute to the designing

innovation policy. framework for country’s
technological development.
Methods: Methods: Methods:

Conducting international
comparison to develop

Employing systematic and
critical model

Using innovation indicator
Verbal description of NIS

indicators and standard for
benchmarking research policies.

Adapted from: Balzat and Hanusch (2004)

In the context of developing countries, the concept has been used to describe the
development and the performance of system of innovation (cross-national
comparison) by several authors (Wong, 1999; Liu and White, 2001). In addition to
that, Nelson (1993) published a compilation of several countries’ NSI ‘comparative
analysis’ which includes developed economies. However, in the context of
developing economies, NSI concept being the subject of the studies, often viewed as

normative or standard concept.
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2.3.2 Critics on National System of Innovation (NSI)

Despite the growing literature on the NSI concept, there are a few critics on the
concept. For instance, Viotti (2002) commented that the NSI was not applicable to
the developing worlds, given that the NSI focuses on the ‘innovation’ process where
‘learning’ is more important in those economies and thus proposed ‘National
Learning Systems’ as an alternative (Viotti 2002). However, Lundvall (1992) argued
that the ‘learning’ process has always been the central issue in NSI concepts.
Moreover, Edquist (1997) identified learning as one of the main characteristics of the

systems of innovation approach.

Another setback of the concepts, as noted by Edquist (1997), was that, none of the
major authors supplied a sharp guide to what exactly covers in the concept. In other
words, the system of innovation is still associated with ‘conceptual diffuseness’ given
the fact the authors could not agree with the definition and the boundary of the
concept. Edquist (1997) also criticized that the system of innovation was not a formal
theory because it did not provide convincing propositions and direction to provide a
basis for causal relation between variables, hence labelling the system of innovation

as an approach rather than theory (Edquist 1997).

Another limitation in the NSI concept, as noted by Balzat and Hanush (2004) was the
lack of indicators of innovative activity in a country, the lack of formalized
methodology to carry out the studies and mostly the studies focused on one country in
order to thoroughly describe the function of NSI. In relation to the earlier studies on
the NSI concept, typically gave a verbal description of national innovation pattern

without any formalized concept of NIS (Balzat and Hanusch 2004: 200-201).

Although the NSI concept received a number of criticisms, this study still considered
NSI concept as the basis for the current investigation. The NSI discusses the actors
and the institution which directly contribute to the diffusion of innovation and the
technological development in the country. Furthermore, the concept stresses the
importance of the links between the actors as the driving force behind the emergence

of system of innovation.
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2.4  Evolution of Malaysia National Innovation System

Malaysia’s scientific research activities can be traced back to the early twentieth
century. These research activities are a continuance from the British colonial
government in supporting their interest in tropical medicine, timber and rubber. Three
main government research institutions (GRIs) were established in 1900, 1925 and
1929 respectively. These GRIs are the Institute of Medical Research (IMR), the
Rubber Research Institute (RRI) and Forestry Research Institute (FRI).

The development of the Malaysia’s National Innovation System can be distinguished
by four phases of development since its independence in 1957. Each phase will be

described in detail below.

e First Phase: 1957- 1970
British colonial government had established a number of world-class research
institutions before Malaya gained its independence in 1957. In the early years of
independence, trade was concentrated on two primary commodities, rubber and tin.

The dependency of the commodities is illustrated from Table 2.6.

Table 2.6: Dependency on tin and rubber in exports earnings

Year Gross Export Earnings Rubber and Tin Exports Rubber and Tin Exports
(RM million) Earnings (RM million) Share in Total Exports (%)

1947 835 701 83.9

1950 2608 2252 86.3

1955 2372 2018 85.1

1960 2924 2336 79.9

Source: Adapted from Alavi (1996: 29)

The rubber and tin exports contributed 85 per cent of export earnings and export
generated almost half of the national output. Thus support for agricultural activities,
which dominated by the Malay ethnic population, was a high priority policy of the
new government (Jomo and Felker 1999). The Rubber Research Institute (RRI) for
example, played an important role as the source of growth in the Malaysian economy
as well as maintaining the country’s global dominance in rubber production and
export. Thus another government research institution, the Malaysian Agricultural

Research and Development Institute (MARDI) was established in 1969 to conduct
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research and provide technical assistance for agricultural activities (Jomo and Felker

1999).

The Palm-Oil Research Institute (PORIM) was established later on in 1979. This was
an effort by the government to cater for the palm-oil industry, which had already
replaced rubber as Malaysia’s main export commodity in the late 1960s (Jomo and
Felker 1999). It is worth to mention that during this period, most of the research
activities were conducted by these small numbers of GRIs. The two universities set
up i.e. University of Malaya (1962) and University of Pulau Pinang (1969) were

primarily concentrating on teaching mission.

e Second Phase: 1970- mid-1980s

It can be characterized that in this period substantial encouragement and mechanism
was developed relating to science and technology (S&T) policy, advice and support.
The first ministry dedicated for S&T issues, the Ministry of Technology, Research
and Local Government, was established in 1973. In 1975, the National Council for
Scientific Research and Development (NCSRD) was established with the main
objective of giving advice on science policy matters. Following the establishment of
the advisory council, the Malaysian government cabinet underwent restructuring and
the new Ministry of Science, Technology and Environment was created in 1976. At
the outset, this establishment was served primarily to nurture Research and
Development (R&D) activities in public universities and GRIs. The encouragement
in engaging private sectors in S&T activities appeared not to be the main priority of

the government.

During the early years of the establishment, MOSTE, being a minor ministry with
limited budget, lacked the political and financial resources, held a low profile
performance. The ministry did not have the absolute influence over the trade and
industry policies affecting the country’s technological development. The NCSRD,
although inter-ministerial in composition and chaired by the Chief Secretary to the
Government, was unable to impose a co-ordinated agenda on the various ministries,

and concerned itself primarily with supporting basic research activities in the
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university and public sectors. It was prevalent that at this stage the private sectors

involvement in the council was very limited (Jomo and Felker 1999).

It should be noted that during this period, the economic policy in general was
primarily concerned with generating employment through EOI strategies. Developing
indigenous technological was not the primary concerned by the government. This
was reflected with the absence of government initiatives to boost such activities

within the industrial framework.

Even though investment projects were promoted under the 1968 Investment
Incentives Act and the 1975 Industrial Coordination Act (ICA), the projects were
required to register the agreement with Technology Transfer Unit in the Ministry of
Trade and Industry (MITI). However, in practice the regulations were quite passive
and concerned more with policing restrictive rather than screening and measuring

technological content of the promoted projects (Jomo and Felker, 1999).

It can also be argued that the presence of government initiatives to encourage foreign
direct investment should be given a credit in making a significant impact in upgrading
Malaysia’s technological development (Jomo and Edwards 1993). However
according to Tidd and Brocklehurst (1999) there was less evidence that the MNCs had
significant effects on the local development design and R&D capabilities. Most of the
technology transfer concentrated at the final assembly stages of the production
process, with relatively low inputs in design, development and other advanced skills

that are normally associated with such activities (Lall, 1999).

Studies of electronics industry development during the 1970s and the early 1980s
indicated extremely limited technological development within MNCs’ Malaysian
operation, and noted few spill-overs to the local economy (Jomo and Felker, 1999).
In contrast, Korea, for example, acquiring foreign technology and implementing
reverse engineering strategy was the main feature of its early phase of its
industrialization. Taiwan, on the other hand, encouraged affiliation or technological
cooperation with foreign firms which eventually became original equipment

manufacturing (OEM) supplier (Nelson, 1993).
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There was also a significant development in terms of education systems in this period.
Five public universities were established in the early 1980s with their main
concentration on undergraduate education rather than developing their research

capabilities.

e Third phase: the mid-1980s — mid — 1990s

There was a significant shift in the economic policy and greater emphasis on
technology development when Dr. Mahathir Mohamad became the fourth Malaysian
Prime Minister in the early 1980s. The structure and content of S&T policy making
was altered into a more vigorous action through central co-ordination and strategic

targeting to support technological development.

In line with the implementation of strong support by the prime minister, the office of
Science Advisor was created and the first science advisor was appointed to the Prime
Minister’s office in 1984. Further to catalyze the development of S&T, a national
science and technology policy document was highlighted for the first time in a

separate chapter during the tabling of the Fifth Malaysia Plan (1986-1990).

In 1986, Mahathir’s government issued the first Industrial Master Plan (IMP1) which
attempted to integrate S&T policy with industrial policy. The plan included a
separate volume on technology development issues which highlighted the weaknesses
of indigenous technology capabilities. The report recommended aggressive strategic
investment and regulation to build up local talent and capabilities for future growth in

technological development (MIDA/UNIDO 1986:5, Jomo and Felker 1999: 18).

Under the Fifth Malaysian Plan (1986-1990), the first National Science and Policy
(STP1) were published. The document provided general guidelines in an effort to
promote S&T development in the country. Among significant policy measures were
the tax incentive for R&D activities, creating new technology institutions for specific
industrial sector, the establishment of centralized policy planning and funding and
encouraging private-sectors participation in R&D activities (Jomo and Felker

1999:20).
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In 1990, the Action Plan for Industrial Technology Development (APITD) was
introduced to further boost the STP1. The STP1 was lacking in terms of action plan
within the technology policy framework and had only been realized after four years of
the implementation. The Action Plan identified five basic structural weaknesses in
Malaysian technology development (i.e. inadequate institutional infrastructure, low
private sector participation, poor human resource base, lack of awareness and focus
on critical generic technologies and lack of awareness among societies in S&T issues)
and offered forty-two recommendations to develop the country’s national innovation

system (Jomo and Felker 1999: 20).

Following the recommendations by APITD, new policies and strategies were
identified under the plan. The government strengthened the role of science and
technology amongst the GRIs and established a few more institutions to further boost
the technology development in Malaysia (See ttable 2.7). Most of the GRIs that used
to be under the control of various ministries had been transferred to the Ministry of

Science, Technology and Environment to improve the coordinating action.

In the Action Plan, the first grants scheme was created for public universities and
GRIs i.e. Intensification of Research in Priority Areas (IRPA) in 1986. The main
purpose of IRPA programme was to exploit public research investment and contribute
to the economic development. The central planners hoped to use IRPA to boost the

overall national R&D activities (Jomo and Felker, 1999).

Table 2.7: Establishment of Institution under APITD

Institutions Date of establishment Function
Malaysian Technology 1992 To promote R&D activities.
Development Corporation
(MTDC)
Malaysian Science and 1992 To conduct national survey on S&T
Technology Information Centre activities
(MASTIC)
Malaysian Industry-Government 1993 To address issues on high technology
Group for High Technology development.
(MIGHT)

Source: compiled by author
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Beside IRPA program, there were a number of grants created by the MOSTI’ to
promote industrial technological development. Table 2.8 summarizes the grants and
the allocation of funds by the government for public universities and GRIs under each

Malaysian five-year-plan.

Table 2.8: Grants Scheme for Public Sectors and Allocation

Grants Purpose Allocation (RM million)
SMP 6MP TMP  8MP
Intensification of The aim of IRPA Program is to focus 41358 629.0 7550 8839
Research in Priority on R&D activities which are in line
Areas (IRPA) with the national R&D Priority Areas.
National Directorate The NOD is committed to spearhead N/A N/A N/A 3

Oceanography (NOD)  marine science and oceanography
development in Malaysia.

National Directorate The main mission is to spearhead the N/A N/A 337 1341
Biotechnology biotechnology development for wealth
(BIOTEK) creation and social well-being through

R&D, international bridge for local
industry, human capital and resource
planning, public funding and research
funding

Source: MOSTI 2006

In order to further boost the collaboration from the private sector, the government
created a number of grant schemes (See Table 2.9). Even though the range of policy
and grants introduced by the government stressed on the need to stimulate S&T
activities within the private sectors, in practice, however, the emphasis was heavily
placed on the public research institutions, including public universities and GRIs.
Public S&T programs and incentives for private sector remained minimal until the

mid-1990s.

7 Formation of MOSTI after the restructuring of MOSTE following the cabinet decision in 2004.
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Table 2.9: Grant Schemes for Private Sector and Allocation

Grants Purpose Allocation (RM million)
SMP 6MP TMP  8MP

Industry Research and The aim is to increase private sector N/A N/A 1249 127.1
Development Grant R&D and promote closer cooperation
Scheme (IGS) between the private sector and Public

Research Institutions (PRIs) as well

as public sector universities through

collaborative linkage.

Demonstrator The purpose of DAGS is to spur the N/A N/A 15.6 80.2
Applications Grants growth of bottom-up innovations,
Scheme (DAGS) which are indigenous in design,

contain local content and culturally
relevant to meet the demands of the

Malaysian community.
MSC Research and The aim of MGS is to help N/A N/A 37.3 81.5
Development Grants innovative local companies,
Scheme (MGS) including joint venture, develop

multimedia technologies and
applications that will contribute to
the overall development of the MSC.

Source: MOSTI 2006

e Fourth Phase: Mid 1990s — present

The R&D activities in the country saw an increase since mid-1990s, when the
industrial R&D activities received full support from the government in terms of the
introduction of a series of programme and incentives. The increase of R&D activities
can be illustrated by measuring the total gross of expenditure of national R&D

(GERD) (See Table 2.10).

As the total gross of expenditure of national R&D increased within the period, large
local companies (government owned companies) i.e. Proton, PETRONAS, and
Telekom has started to set up R&D facilities with the majority of the staff being the
local people. A number of MNCs such as Intel, Komag and Robert Bosch also set up
their in-house R&D facilities in a way to contribute to the technological development
in the country. The increasing participation from the private sectors was partly due to
the government programmes and incentives to develop local indigenous talent in

R&D activities (See Table 2.9).
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Table 2.10: R&D Expenditure

1992 1994 1996 1998 2000 2002 2004
R&D Expenditure 550.7 611.2 549.1 1127.0 671.5 2500.6 2843.8
(RM Million)
R&D Performers:
Private Sector 2463 | (44.7) | 292.6 | (47.9) | 400.1 | (72.9) | 746.1 | (66.2) | 9679 | (57.9) | 1633.1 | (65.3) | 2033.6 | (71.5)
GRI 2537 | (46.1) | 1649 | (27.0) | 108.7 | (19.8) | 2473 | (21.9) | 4175 | (25.0) 507.1 | (20.3) 296.9 | (10.4)
HEI 507 | (9.2) | 1509 | (24.7) 404 | (74 (1336 | (119) |286.1 | (17.1) | 3604 | (14.4) 513.3 | (18.0)
GERD/GDP 0.37 0.34 0.22 0.39 0.5 0.69 0.63

Source: National Survey of R&D, various years. Compiled by the author.
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The development of the programme and incentives was also meant as an
encouragement by the government to forge a stronger linkage between governments
and industry in developing the country’s technological development. It has also been
argued that the need to establish R&D activity within each large local company can be
evidence for the lack of collaboration with the university. Local companies which set
up R&D facilities within the companies may incur extra cost whereby if they
collaborated with the university/research institute, the cost of research would have
been lower. This is because most of the research funding in public
universities/research institute are funded by the government. In Japan, for example,
local companies used university labs as their technology development place for new

inventions (Jomo and Felker, 1999).

As illustrated in Table 2.11, the number of manpower involved in R&D activities
increased in the country. The number of researchers from higher education institution
increased from 383 researchers in 1994 to 6434 researchers in 2004. The
participation of the private sector in R&D activities also showed an increase from
1116 researchers in 1994 to 4104 researchers in 2004. In total, there was an increase

of 10382 in the number of researchers in the country from 1994 to 2004.

Table 2.11: Total Full-Time Equivalent (FTE) of Researchers*

1994 1996 1998 2000 2002 2004

Government Research Institute (GRISs) 768 471 740 1297 1203 2130
Institution of Higher Learning (IHL) 383 395 677 3141 3186 6434
Private Sector 1116 1026 1996 1982 2767 4104
Non-Profit Organization 18 - - - - -

Total 2286 1893 3415 6421 7157 12669

Source: National R&D Survey (various years). Compilation by the author.
*Note: This figure does not include the technicians and support staff. The figure counted is the number
of researchers.

In the mid-1990s, the higher education systems in Malaysia underwent deregulations.
The amendments of University and University-College Act in 1996 resulted in more
autonomy for the universities. Moreover, the introduction of Private Higher
Education Institution Act in 1996 made the country flooded with private higher
education institutions.  These private higher educational institutions included
corporate universities established by government-linked companies such as the

PETRONAS (Oil and Gas Company), Telekom (Telecommunication Company) and
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Tenaga Nasional (Electric Company). The main motive behind the liberalization of
Malaysian education systems was to increase the supply of skilled workers by training

and producing engineers, managers and technician to meet the market demand.

A more recent development in Malaysian HEIs is the establishment of University
Colleges (UCs)®. These UCs are a spinoff of branch campuses of existing public
universities, where five of the UCs have been established since 2000. The ultimate
goal of the establishment is to increase the supply of skilled workers as well as to
promote regional economic development. Even though the idea of having one public
university in every state in Malaysia is indeed the sign of government taking a direct
action in producing more engineers and technician for the nation, the university’s
authority scope is still limited. Unlike the knowledge landscape in the United States,
the U.S. system was highly decentralized among public universities.  State
universities were funded by the state governments and thus responded to local
commercial needs to a greater extent than centralized practices (Chesbrough, 2006).
It can also be argued that the monitoring mechanisms in Malaysia still lacking due to
the multi-task of government agencies that overlook the Malaysian educational
systems. The Ministry Of Higher Education, for example was not only responsible
for public universities but also responsible for private universities, polytechnics,

scholarship etc. (Kondo 1999: 202).

Another significant development made by the government in this period was the
establishment of a number of property-led initiatives i.e. the technology park. These
technology parks established by the government were to encourage the development
of high-tech industries in the country. The first technology park, Technology Park
Malaysia (TPM), was opened in 1988, followed by a number of technology parks
established during the 1990s. These included Kulim Hi-tech Industrial Park in the
northern state of Kedah; the Johor Technology Park in the southern state of Johor; and
Subang Hi-tech Park and Selangor Science Park in Selangor near the capital area in

Kuala Lumpur.

¥ The establishment of UCs was in line with the government’s aim of having one public HEIs in each
thirteen states in Malaysia.
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The Multimedia Super Corridor (MSC) is another well-known property-led initiatives
by the government in pursuing the technological development in the country. The
MSC was established in 1996 with the aim of promoting and improving local
technological capabilities. It also to encourage R&D in both public and private
sectors besides providing sites for the development of high-tech industries, to
disseminate hi-tech information and facilitate technology transfer to local industries.
The MSC was built upon a piece of a land measuring fifteen by fifty square
kilometres, south of the capital, which is equipped with the state-of-the-art
infrastructure and latest technology to attract investments from overseas and

domestic.

Realizing the importance of knowledge, in 2001 the government formulated the
Knowledge-based Economy Master Plan, with a primary intention of transforming the
Malaysian economy from the input-driven growth strategy to high value added and
knowledge-based industry. The STP1 was revised and the Second National Science
and Technology Policy (STP2) was published in 2002. The STP2 addressed seven
key priority areas which included fostering a linkage between industries and
universities, encouraging commercialisation activities and developing human resource

capacity.

2.4.1 Challenges in Malaysian NIS

Even though Malaysia has shown a significant improvement and development in
terms of the country’s NIS, some weaknesses have been pointed out in a few reports.
These included the lack of co-ordination between ministries and government agencies
involved in S&T issues (Kondo 1999: 202). Acknowledging the issues, in the mid-
1990s, the government underwent a restructuring and reforms between the ministries

and agencies to enhance the co-ordination between agencies.

Another challenge in the Malaysia NIS is the lack of well qualified bureaucrats within
the relevant ministries and agencies, especially in policymaking and monitoring of
S&T issues (Kondo, 1999; Rasiah, 1999). In relation to that the government
mistakenly put heavy emphasis on training scientists, rather than technicians and

engineers. Technicians and engineers were to be given a priority if the country
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wanted to develop their industrial technology capabilities (Kondo, 1999). At the
government level, the government should develop their human resource to the extent
that at top management levels in any department, there should be a person who posses
‘bravery’ skills. That is to say, innovation needs someone who, not only can foresees
the marketability of a product, but also has an authority to persuade subordinate to
innovate (Smith, 2007). In order to rectify this problem, the government continuously
invested in human resource development by sending staff for specific courses or

programmes related to S&T development (Rasiah, 1999).

The lack of private sector input in the policymaking also constituted major challenges
in the development of S&T in Malaysia in the early 1990s. As noted by Jomo and
Felker (1999), the collaboration between government and industry is important in
achieving a highly industrialized country (Jomo and Felker, 1999). Some initiatives
were taken to improve the collaboration such as appointing more representatives from
the private sector in the NCSRD, the S&T policy advice body; and the active

consultations with the Federation of Malaysian Manufacturer in S&T policymaking.

Malaysia also lacks the evaluation mechanism to assess government programmes or
initiatives whether it has achieved the targeted objectives. Without this initiative, the
government will find it difficult to identify any flaws in the programmes and the
current level of achievement. Unlike in the UK, the foresight exercise introduced in
1993, was used to identify the level of development in science and technology in the

country.

The collaboration of R&D activities between public university and private sector was
still under developed given that a number of local companies had already set up R&D
facilities within their own organizations. This meant that the industries did not rely
on the universities R&D for new idea or invention. Instead, they conducted their own
R&D activities to address their business need. It can be argued that the initiatives of
the private sector should be given credit for funding their own R&D and contributed
to the country’s technological development. However, from another perspective there
is obviously a gap between these two sectors in terms of R&D collaboration activities.
Even though the Malaysian government had already introduced a number of

initiatives to encourage stronger links between these two sectors, the outcome of the
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collaborations was still unfavourable. Barriers to the flow of knowledge and
technology transfer between university and industry have also been widely studied.
Perez and Sanchez (2003), for example, pointed out that such barrier including: lack
of financial resources, small market size, too risky, lack of information on market
features, lack of time, lack of information on potential business partners, lack of
information on know-how and lack of trust among partners. Siegel et al (2004)
summarized the barriers in several categories, including: lack of understanding
regarding the university corporate or scientific norms and environments; insufficient
rewards for university researchers; bureaucracy and inflexibility of university
administrator; insufficient resources devoted to technology transfer by universities,
poor performance of technology transfer offices; and the ‘public domain’ mentality of

universities. Malaysia also faced the same challenges in R&D development activities.

2.5 Performance of Malaysian National Innovation System: International

Comparison

This section will be discussing to what extent the Malaysian National Innovation
System has developed the country’s technological generation and use; the R&D
output and R&D investments. Malaysian’s R&D performance will be compared and

evaluated in relation to other countries.

2.5.1 Malaysia’s R&D Expenditure

From the outset, Malaysia’s R&D expenditure showed an increase from RM 2.50
billion in 2002 to RM 2.84 billion in 2004. Although there was a positive increase of
RM 343 .2 million over the previous expenditure, Malaysia was still behind Singapore
(RM7.3 billion in 2003), but higher than Thailand (RM1.4 billion in 2003), Indonesia
(RM 200 million in 2003) and Jordan (RM 100 million) (See Table 2.12).
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Table 2.12: R&D Expenditure by Country

Jordan (2003) [ 0.1
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Source: Malaysia National Survey on R&D 2004 (MASTIC, 2004)

2.5.2 R&D Expenditure

Viewing R&D expenditure from an international perspective, Malaysia was still

behind most industrialized economies and its neighbouring NIEs. Malaysia’s R&D

expenditure as a ratio of GDP was below one percent (See Table 2.13) and the private

sector expenditure on R&D was far less than other Asian countries (See Table 2.14).

Table 2.13: Research Intensity in Selected Countries, 2004

2
Research Intensity
15

Indonesia ~ Thalend ~ Jorden  Mexico  Malaysia  Turkey Chile India China ~ Singapore ~ Taiwan  United State  Korea

Country

Source: Taken from Malaysia National Survey of R&D 2006 (MASTIC, 2006)
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Table 2.14: Private GERD by Country

Country Expenditure (RM R&D Expenditure Private
Billion) Sector per Capita (RM)

United States 725.60 2493.1

EU 15 451.90 19307.2

Japan 341.90 2683.3

Brazil 9.20 53.8

India 3.10 3.0

Mexico 2.70 27.0

South Africa 1.80 39.6

Turkey 1.30 18.6

Jordan 0.03 6.5

Asian NIEs

Singapore 4.40 1056.1

Korea 45.10 940.5

Taiwan 16.20 715.7

Other Asian Countries

China 42.90 332

Malaysia 2.03 79.4

Philippines 0.30 33

Source: Taken from Malaysia National Survey of R&D 2006 (MASTIC, 2006)

2.5.3 Number of Researchers

As for number of researchers, there was a significant increase in number of
researchers from 1548 researchers in 1994 to 23092 researchers in 2004 (See table
2.15). However international comparisons of Malaysian R&D labour forces indicated
that Malaysia was still far behind other countries. According to MOSTI facts and
figures 2006, for every 10,000 Malaysians employed, there existed, an average of
21.3 researchers. This placed Malaysia close to Thailand (8.6 per 10,000 labour
force) and Philippines (2.2 per 10,000 labour forces) but behind other Asian NIEs;
Singapore (111.3 per 10,000 labour forces) and Korea (89.5 per 10,000 labour forces)

(See Table 2.16).

Table 2.15: Number of Researchers (Headcount)

Year Total Number of Researcher per
Rescarchers 10,000 labour force

1994 4545 58

1996 4243 5.1

1998 6249 7

2000 15022 15.6

2002 17790 18

2004 23092 21.3

Source: Taken from MOSTI facts and Figures 2006

39



Table 2.16: Headcount of Researchers per 10,000 Labour Forces

Country National Headcount of Headcount of
Researchers Researchers per 10,000
Labour Force
Japan 830,545 131.5
Singapore 22,640 111.3
EU 15 1,231,004 99.6
Korea 198,171 89.5
Argentina 43,609 50.9
Turkey 71,288 334
Romania 25,968 28.2
South Africa 26,913 248
Malaysia 23,092 21.3
Chile 8,658 153
Thailand 29,850 8.6
Philippines 6,803 2.2

Source: Taken from MOSTI facts and Figures 2006

2.5.4 R&D Output

In terms of R&D output, the Malaysian file for patents showed a modest progress,
with a total of 80,121 patents being filed. Out of this only 5.2% were filed by the
local researchers in 2006. Comparing non-local (contract and foreign researchers)
filed for patents with the local; it showed that the local were still behind in terms of
research activities in the country. The number of patents granted to local was also
small (24 patents) and this accounted for only 1.6 percent of the total Malaysian
patent granted (See Table 2.17)
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Table 2.17: Malaysian Patent Applied and Granted

Patent Applied For Patent Granted

Year Local Non-Local Total Local Non-Local Total
1986 29 233 262 - - 0
1987 71 3195 3266 - - 0
1988 73 1547 1620 - 6 6
1989 84 1803 1884 11 121 132
1990 92 2213 2305 20 498 518
1991 106 2321 2427 29 1021 1050
1992 151 2259 2410 10 1124 1134
1993 198 2684 2882 14 1270 1284
1994 223 3364 3587 21 1608 1629
1995 185 3992 4177 29 1724 1753
1996 221 5354 5575 79 1722 1801
1997 179 6273 6452 52 737 789
1998 193 5770 5963 21 545 566
1999 218 5621 5839 39 682 721
2000 206 6021 6227 24 381 405
2001 271 5663 5934 18 1452 1470
2002 322 4615 4937 32 1460 1492
2003 376 4686 5062 31 1547 1578
2004 522 4920 5442 24 2323 2347
2005 522 5764 6286 37 2471 2508
2006 176 1823 1999 24 1525 1549
Total 4418 80121 84539 515 22217 22732

Source: Taken form MOSTI Facts and Figures 2006. Available at: www.mastic.gov.my

The number of patents granted to Malaysians showed a modest increase despite of the

government initiatives and support programmes to encourage R&D and innovation

activities.

In 2007, the total patent granted to Malaysia is 173, an increase of 32

percent from previous years (See Table 2.18). Even though there was an increase in

terms of number of patents granted to Malaysia, the country’s achievement still

lagged far behind the Asian NIEs and China (See Table 2.19).

Table 2.18: Number of Patents Granted to Malaysia

Year Number of Patent Granted
1994 16
1995 8
1996 24
1997 29
1998 35
1999 34
2000 47
2001 56
2001 62
2003 63
2004 93
2005 98
2006 131
2007 173

Source: USPTO statistics available at www.uspto.gov/web/offices/ac/ido/ocip/taf/cst_all/htm
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Table 2.19: US Patent Granted to Selected Asian Countries (2007)

Country Number of US Patent Granted
Japan 35942

Asian NIEs

Korea 7264

Taiwan 7491

Singapore 451

Other Asian Countries

Thailand 25

Malaysia 173

China 756

Source: USPTO statistics available at www.uspto.gov/web/offices/ac/ido/ocip/taf/cst_all/htm

2.6 The Role of Government in R&D

Malaysia has implemented a number of measures and initiatives towards
strengthening local technological development in the country. At the macro level, the
implementation of five-year plan showed that the government is taking a direct
government intervention towards economic development. The introduction of action
plan besides the Malaysian plan showed the government’s initiative in shifting from
manufacturing based economy towards knowledge based economies. Further to
strengthen the technological development in the country, a number of measures and
initiative were implemented at national level to boost the country’s agenda in

becoming a fully industrialized country.

At the micro level, the implementation of policies for S&T and commercialisation
showed that the government is more aggressive at the bottom level (research
institution and industry). With the main objective in developing local technological
capabilities, a number of initiatives and measures were implemented such as funding
mechanism, policies and infrastructure towards university and industry. The
government also provided mechanism to integrate collaboration between the
university and the industry by allocating specific research grants i.e. CRDF,
incentives (tax incentive) and infrastructure (Technology Park). In summary, the
Malaysian government took an active role through direct and indirect intervention in
country’s technology development. The next section will highlight government

initiatives towards S&T activity in the country.
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2.6.1 The Government and the S&T activities

A number of government agencies have been set up to monitor the S&T activities in
the country. In the mid-1990s, several government agencies were restructured, in
order to improve the co-ordination of S&T policymaking and development of S&T

activities.

At the top level, there is a committee chaired by the Prime Minister known as the
Cabinet Committee on Science and Technology, responsible in making decision on

the policy direction and policy co-ordination between ministries and agencies.

e National Council for Scientific Research and development (NCSRD)

The main objective of the establishment of National Council for Scientific Research
and development (NCSRD) in 1975 was to give an advice on policy on S&T matters
to the government. It was chaired by the Chief Secretary to the government and the
members comprised from different related areas i.e., government officials, academics,
industries as well as the NGOs. Besides providing advice to the government, the
council, through their technical committees, provides assistance to the Ministry of
Science, Technology and Innovation (MOSTI) in the screening and evaluating IRPA
application, the main grant scheme for public sector R&D. In the early years of its
establishment, the number of representatives from the industry was minimal.
Following the recommendations in the APITD published in 1990, the council was
restructured and to include more representatives from the industry and NGOs, in order

to supply an input for technological development in S&T matters.

In 1996, the NCSRD made a recommendation to the government to establish
Akademi Sains Malaysia (ASM). The academy, acted as an independent body, served
the purpose to establish strong linkages with the government and ensuring the

effective implementation of government plan and activities on S&T matters.
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e Ministry of Science, Technology and Innovation (MOSTI)

In 1973, the first ministry created to administer S&T matters was the Ministry of
Technology, Research and Local Government. Even though the ministry was
assigned to monitor the development of S&T activities, it should be noted that at this
period S&T activities was not the main concern of the government. Hence in 1976,
following the restructuring of the cabinet it was renamed Ministry of Science,
Technology and Environment (MOSTE). In 2004, the ministry was restructured, to
have more targeted roles in S&T matters, and was renamed Ministry of Science,

Technology and Innovation (MOSTTI).

Malaysian Science and Technology Information Centre (MASTIC), was established
in 1992 under MOSTI, to play a significant role in providing information and
statistical information on S&T issues, crucial for the policy maker. MASTIC had
published a number of reports such as the National R&D Survey, National Innovation
Survey and Public Awareness Survey since 1992. These reports gave an insight to the
government on the direction of policymaking and monitoring mechanism on S&T

matters.

e Office of Science Advisor to the Prime Minister

The first science advisor to the Prime Minister was appointed in 1984, which was
located under the Prime Minister’s office. However in 2004, the Office of Science
Advisor was transferred to MOSTIL. Even though the post had been transfer, the
science advisor will report and provide advice directly to the Prime Minister and at
the same time provide input to the MOSTI on implementation of S&T related policies

and strategies.

e Other Ministries

There are several other ministries in the Malaysian cabinet that involved in the

development of S&T activities. As part of the Malaysian NIS, the ministries provided
assistance and support in the development of S&T matters in the country. Table 2.20
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summaries the ministries with their specific assignment in relation to S&T

policymaking and support.

Table 2.20: Ministries and Assignment

Ministry Assignment

Ministry of Finance (MOF) Provide financial assistance and incentive to new
technology based companies.

Provide exit mechanism for newly based high-
technology companies

Ministry of Science, Technology and Formulate and implement S&T policy.

Innovation (MOSTI) Oversee the co-ordination and supporting S&T
activities.
Provide research funding to public research
institution.

Ministry of International Trade and Formulate industrial technology policy to integrate

Industry (MITI) with the S&T activities.

Ministry of Higher Education (MOHE) Formulate and implement higher education policy.
Oversee public and private higher education

institutions.
Ministry of Domestic Trade and Protection of IPR issues.
Consumer Affairs (MDTCA) Provide entrepreneurial training.

Ministry of Human Resource (MOHR) Responsible for human resource development in
supplying skilled-worker through funding a number
of training courses for the public and private sectors.

Sources: Compilation by the author.

The Ministry of Domestic Trade and Consumer Affairs (MDTCA), through its
agency, the Malaysian Intellectual Property Corporations (MIPC), is responsible for
the approval and granting patents, trademarks and industrial design. The Ministry of

Higher Education was created after the separation from the Ministry of Education in

2005.

e Other Agencies

There are also several other quasi-government agencies that support the S&T related
activities in the country. For instance, MTDC, MIGHT, MESDAQ and MAVCAP
are a few quasi-government agencies that play important part in supporting Malaysian
S&T development. Malaysian Technology Development Corporation (MTDC) was
established in 1992 as a public-private initiative, with an objective to spearhead the
development of technology business in Malaysia. Its initial role was to concentrate on
the promotion and commercialisation of local research and invests in new ventures.

MTDC also allocates public funds for local research results commercialisation and
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technology acquisition by private firms. In a way MTDC can be claimed as

government-backed venture capital company.

Malaysian Industry-government Group for High Technology (MIGHT) was set up in
1993, an agency under the purview of the MOSTI, representing the ministry in
interfacing with the industry to promote technology uptake in business. The main role
is to enable a consensus building and coordination for industry-government
partnership in high technology industries. MIGHT also carries out a series of
‘Prospecting’ activities, the Malaysian version of UK’s ‘Foresight’ exercise, to

measure the level of achievement of S&T activities in the country.

Another support mechanism for newly high-tech companies to find external sources
of funding is through listing on the MESDAQ market. The Malaysian Exchange of
Securities Dealing and Automated Quotation (MESDAQ) were launched in 1996, is
to provide access to capital market to facilitate rising of funds. It is also an exit

mechanism for the new technology-based companies to go for listing —IPO.

The Malaysian Venture Capital Management (MAVCAP), set up in 2001, is a fully
funded by the government, managed by a team from the private sector to provide
venture capital fund in promoting techno-preneurship and technology start-up in the

country.

2.6.2 Funding mechanism for S&T development

Since the traditional source of funding is difficult to obtain, as the financial
institutions might be less interested in intangible product (e.g. patents, intellectual
property) than tangible product (Goel and Hasan, 2004), in order to boost the
technological development and S&T activities in the country, the government has set
up a number of public grants for Government Research Institutions (GRIs),

Universities and industry (see table 2.21).
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Table 2.21: Government Funding Mechanism for R&D and Technological
Innovation

Programme Year Objectives Targeted
Introduced Sector

Intensification of Research 1987 To promote public sector R&D in priority HEIs and
in Priority Arcas (IRPA) areas. GRIs

To encourage public-private R&D

linkages.
Industrial Technical 1990 To promote technological development Industry
Assistance Fund (ITAF) and R&D in Small and Medium

Industries
Industry R&D Grant 1997 To promote collaboration between Industry
Scheme (IGS) industry and university/GRIs
Multimedia Super Corridor 1997 To Promote R&D in ICT industry ICT
R&D Grant Scheme industry
(MGS)
Commercialisation of R&D 1997 To promote commercialisation of HEIs, GRIs
Fund research results and industry
Technology Acquisition 1997 To promote innovation activities for local Industry
Fund (TAF) companies through technology

acquisition
Demonstrator Application 1998 To promote R&D in local ICT industry ICT
Grant Scheme (DAGS) industry

Sources: Compilation by the author.

e The Intensification of Research in Priority Areas (IRPA)

Introduced in 1987, IRPA grants scheme was the first initiatives introduced by the
government for research in universities and GRIs. The IRPA grants scheme was
managed by MOSTI and NCSRD, where NCSRD is responsible in the screening and
evaluating IRPA applications to avoid redundancy and made it easier to form a

collaboration of research activities between different research institutions.

The private sector can participate in the programme through joint research with
universities and GRIs was introduced in 1996 following the revamp of IRPA grants
scheme. A fully owned corporatized government institutions and Private Institution of
Higher Learning (IPTS) can also be eligible for IRPA funding, subject to the approval

by MOSTI, was also made available in the same years.
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To date, IRPA is still the main grant scheme for research in universities and GRIs.
Given to their important role as the main sources of funds for S&T activities, the
amount of budget have increased significantly in each five-year Malaysian plan (See

Table 2.22).

The National Directorate Oceanography (NOD) was established in 2000, under the
recommendation of NCSRD, was committed to spearhead marine science and
oceanography development in Malaysia. The NOD received their first grants under
the Seventh Malaysian Plan to promote quality research, human development in

utilizing marine resources and the commercialisation of oceanography R&D output.

In the development of biotechnology industry, the National Directorate Biotechnology
(BIOTEK) was created in 1995, with a mission to spearhead the biotechnology
development for wealth creation and social well-being through R&D, international
bridge for local industry, human capital and resource planning, public funding and

research funding.

Table 2.22: Funding Mechanisms in Public Sector

Malaysian plan IRPA Amount NOD Amount BIOTEK Amount
approved (RM) | approved (RM) | approved (RM)

5™ (1986-1990) 413.58 - -

6" (1991-1995) 629.0 - -

7% (1996-2000) 755.0 - 33.7

8™ (2001-2005) 883.9 3.6 134.1

Total 2681.7 3.6 167.8

Sources: Various Malaysian Plans. Compilation: by the author.

¢ Industry Research and Development Grant Scheme (IGS)

The IGS was established with aims to foster strong linkages between industry and
public universities and GRIs. This is a matching grant where the government will
fund up to 70 percent of the project cost and the remaining will be funded by the
firms. This is another example of government initiatives to promote linkages between

public universities and GRIs with the industry.
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e Multimedia Super Corridor (MSC) Research and Development Grant
Scheme (MGS)

The aim of MGS is to help innovative local companies, including joint venture, to
develop multimedia technologies and applications that will contribute to the overall
development of the Multimedia Super Corridor (MSC). This is a matching grant that
is available to the company that is within the MSC or those with MSC status.

e Demonstrator Application Grant Scheme (DAGS)

The purpose of DAGS is to spur the growth of bottom-up innovations, which are
indigenous in design, contain local content and culturally relevant to meet the
demands of the Malaysian community. This is another matching grant scheme for

industrial R&D in the country.

e Industrial Technical Assistance Fund (ITAF)

The ITAF was established in 1990 with the aim to provide financial assistance to

Small and Medium Scale Industries for consultancy, product development and design,

market development and productivity improvement.

e Commercialisation of R&D Fund (CRDF)
Introduced in 1997, by the government through MTDC, this grant is to encourage the
commercialisation of university and government research institutions. The fund
provides partial grants to qualified R&D project for commercialisation, up to 70

percent or a maximum of RM2 million for product development, prototype design,

market survey and intellectual property protection.

e Technology Acquisition Fund (TAF)

The aim of this fund is to provide financial assistance, up to 70 percent or RM2

million of the total cost, to local manufacturing companies to purchase technology,
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patent rights, prototypes or designs. This fund was set up in 1997 under the
management of MTDC.

2.6.3 Fiscal incentives for industrial R&D

In addition to funding mechanism provided by the government, a number of fiscal
incentives were also introduced by the government to stimulate R&D activities in the

country.

As general rule income derived by pioneer status companies for promoted product or
services, the companies will receive 70 percent tax exemptions. Only 30 percent of
the income is subjected to tax. The exemption is generally granted for a period of 5
years. However these were the general rules for companies with ‘pioneer statuses’.
For companies involved with R&D, such companies were given full tax exemption on

statutory income for a period of 5 years.

A company can also apply for double tax deduction on its revenue for non-capital
expenditure for research undertaken by research institutes subject to approve by the

Ministry of Finance.

2.6.4 Public Programmes and Incentives for Commercialisation

In order to further encourage commercialisation activities in the country, the
Commercialisation of Research and Development Fund (CRDF) was introduced in
1997 to encourage commercialisation of academic research. The funds provide partial
grants to qualified R&D projects for commercialisation up to a maximum of 70
percent or a maximum of RM2 million for product development, prototype
development, standard and regulatory compliance and intellectual property. Beside
that tax incentives were also available for start-up companies (See Table 2.23). In
addition, the infrastructures such as the incubator facilities were also provided by the

government to stimulate commercialisation of research product.
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Table 2.23: Fiscal Incentives for Research Results Commercialisation

Introduced in Annual Budget 2004
Tax deduction for individual researchers
Tax deduction 50% for five years for researchers commercialising research results

Introduced in Annual Budget 2005
To encourage commercialisation of R&D findings, the incentive packages is given as follows:

i A company that invests in its subsidiary company engaged in the commercialisation of R&D
findings will be given tax deduction equivalent to the amount of investment made in the
subsidiary company.

ii. The subsidiary company that undertakes the commercialisation of R&D findings be given
Pioneer Status with 100% tax exemption on statutory income for 10 years.

The incentive is provided on the following conditions:
i At least 70% of the company is owned by Malaysian

ii. Company which invests should own at least 70% of the equity of the company that
commercialises the R&D findings

iii. Only resource-based R&D findings are eligible

iv. The commercialisation of the R&D findings should be implemented within one year from the
date of approval of the incentive

Introduced in Annual Budget 2006
To increase the number of scientist amongst Private Higher Education Institutions (PHEIs) it is
proposed that the Investment Tax Allowance of 100% on qualifying capital expenditure incurred within
a period of 10 years to be set off against 70% of statutory income be extended to:
i PHEISs in the field of science
ii. Existing PHEISs in the field of science that undertake additional investment to upgrade
equipment or expand their capacity.
The qualifying science courses are as follows:
i Biotechnology
ii. Medical and Health Sciences
iii. Molecular Biology
iv. Material Sciences and Technology
v.  Food Science and Technology

Source: Minister of Finance Annual Budget, various years, available at http://www treasury.gov.my

The IGS grant scheme was introduced in 1997 with the objective to increase private
sector R&D and to promote closer links between universities and public research
institutions. However, the programme was rather limited in budget compared to
IRPA as illustrated in the Table 2.24. Furthermore, the programme had also been
limited only to local SMEs.

Table 2.24: Amount Approved (IGS) on each Malaysian Plan

Malaysian plan IGS Amount
approved (RM)

5™ (1986-1990)
6™ (1991-1995)

7" (1996-2000) 124.9
g™ (2001-2005) 127.1
Total 252.0

Sources: Various Malaysian Plans. Compilation by the author.
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2.6.5 Government as R&D Performer

Malaysian government plays a direct role as an R&D performer by setting up a
number of Government Research Institutions (GRIs). The GRIs plays an important
role in performing agricultural R&D before and in the early years of the country’s
independence. Even though a few universities had been setup, their main focuses
were on teaching activities. The GRIs was superseded by the universities in the later

years.

In 2004, there were 43 GRIs in the country. Out of these only a small number of
institutions actively involved in R&D. According to the 2002 National Survey on
R&D there were only five major institutions: MIMOS, MPOB, FRIM, MARDI and
SIRIM, which constituted 83 percent of GRIs’ RM507.1 million on R&D expenditure
(see table 2.10), are actively involved in R&D activities in the country. However the
total expenditure for GRIs showed a significant decline, from RMS507.1 million to
RM296.9 million, marking a decline of 41.5 percent and was the lowest compared to
other R&D performers (see table 2.10). In relation to the number of manpower,
MARDI still maintained being an agency with the largest number of research
personnel (inclusive of foreigners), counted as headcount, of 2040 research personnel

in 2000 (see table 2.25 and table 2.26).

Table 2.25: Number of R&D Personnel (Headcounts) in Malaysia

Industry GRI HEI Total
1994 1416 2054 1075 4545
1996 1342 1524 1377 4243
1998 2287 (130) 1987 (532) 1975 (824) 6249 (1486)
2000 2304 67) 3809 (1049) 8909 (3043) 15022 (4159)
2002 3349 81 3914 (947) 10527 (4410) 17790 (5438)
2004 5940 N/A 4347 N/A 12805 N/A 23092 N/A

Source: Malaysian Science and Technology Indicators Report, various years
Note: Figures in brackets are the number of R&D personnel with PhD
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Table 2.26: Total Full-Time Equivalent (FTE) of Researchers*

1994 1996 1998 2000 2002 2004

Government Research Institute (GRISs) 768.0 4719 740.9 1297.27 120349 21308

Institution of Higher Learning (IHL) 383.2 395.4 677.85 314139 3186.95 64344
Private Sector 1116.7 102643 199693 1982.99 2767.1 41043
Non-Profit Organization 18.8 - - - - -

Total 2286.7 189373 341577 6421.65 715754 12669.5

Source: National R&D Survey (various years). Compilation by the author.
*Note: This figure does not include the technicians and support staff. The figure counted is the number
of researchers.

2.7 Conclusion

Malaysia certainly had its interesting success story.  Malaysia’s economic
experiencing a shift from modest industrial economy to a high value-added-based
economy; without compromising the country’s main problem of poverty and racial
imbalances. This economic success can be attributed to the ability which it had
shown in formulating policies and the mechanism of implementing them. As a small-
open economy, in the new world economic order characterized by the
internationalization of product and globalization, Malaysia did not isolate herself but
rather making a stance to respond to the international front by formulating a number

of policies that contribute to the success of the story.

This chapter has presented the evolution of the Malaysian industrialization and
technology development since its independence in 1957.  The phases of
industrialization presented in the beginning part of the chapter showed an attempt to
understand the transition process from agricultural-based industry to manufacturing-
based industry. This transition process showed that in the beginning, technology
development was not the main agenda in Malaysia. At the time Malaysia focuses
were on the development of agricultural product as the main source of national

income.

The most significant development in technology development started in the mid-
1990s (See Table 2.27). This was the main agenda under Mahathir’s administration
which saw a huge revamp in the country’s S&T system. The government

implemented a number of initiatives and measures towards improving the
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technological capabilities in the country. This was done through the implementation
of appropriate policies, the development of human resource and infrastructure. The
interesting part was where the literature showed the influence of the Prime Minister in

fostering and motivating technological development in the country.

The review of literature in this chapter also showed that the government
implementation of a number of initiatives and measures to develop country’s S&T
and innovation capabilities. The initiatives and the measures showed that the
government stressed on research activity rather than commercialisation. This
shortcoming of study on commercialisation activity makes one wonders why
commercialisation did not attract research interest earlier since commercialisation is
considered as one of the factors that contribute to the economic growth in a country.
Given the gaps in literature on commercialisation activity in Malaysia, this study
explores the nature of commercialisation activity in Malaysian higher education

institutions.

It is also indicated in this chapter that the country’s achievement in technological
development is rather modest compared to other neighbouring countries. The
comparison of GDP, for example, clearly showed that Malaysia is still behind a
numbers of countries in terms of R&D expenditures. The government initiatives and
support mechanism are really important for technological development to take place.
It is, therefore, the role of government in commercialisation becomes the interest of
this study. The other factors that contributed significantly towards technological
development i.e. university and academic will also be discussed in the next chapter. It
is apparent in the next chapter that the role of university and the group of people who
are actually doing it received a greater attention from the government in fostering

commercialisation activity.
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Table 2.27: Evolution of Malaysian NIS

Phase 1 (1957-1970)

Phase 2 (1970-mid 1980s)

Phase 3 (mid 1980s-mid 1990s)

Phase 4 (mid 1990s-present)

e  No specific S&T Policy

e Research was limited to
main commodities: rubber
and timber

e Basically a continuance
from the British colonial
government

e Two universitics were set
up focusing on teaching
rather than research
activities

No specific S&T policy

The government established
NCSRD (1975) and MOSTE
(1976); minimal role
Private/industry participation
were minimal

A number of universities were
set up focusing on teaching
rather than R&D activities

e Introduced the first S&T policy
(1986)

e Introduced Action Plan for
Industrial Technology
Development (1990)

e  Fully recognized the importance of
S&T

e  Ministry were given more
important role

o Integrated S&T policy with
industrial policy

e Appointed science advisor to
Prime Minister

e Encouraged R&D in higher
education institution and
government research institutions

Introduced Knowledge —based
Economy Master Plan (2001)
Introduced the second S&T
policy (2002)

Introduced IP Commercialisation
Policy (2009)

Encourage proactive role of
university in technological
development; commercialisation
Encourage private and industry
in S&T activities

Promoting university industry
links
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Chapter 3

University and Academics

3.1 Introduction

The concept of the triple helix introduced by Etzkowitz explained the link between
government, university and industry. This concept shows the evolution of university
role from the traditional task of teaching to research and increasingly utilizing their
research and teaching capabilities in advance areas of science and technology to form
new firms. This chapter will discuss the concept of entrepreneurial university in the
light of the triple helix model. However, for the purpose of this study, one of the
components in the triple helix model i.e. industry will be substituted with academics.
The main rationale is to understand academic involvement in commercialisation
activity rather than understanding the industrial links in technological development.
Furthermore, the implementation of policy and initiatives by the government and
university is meant for the person who is actually doing it, which is the academic. It
is, therefore, important to understand from an academia perspective rather than that of

the industry in terms of commercialisation activity in the university.

The next section will present the role of university in R&D and commercialisation.
Section 3.3 will give an overview of the emergence of knowledge-based economy that
sees the university plays a greater role in economic development. This section will
also present two models that are related to the creation and utilization of knowledge;
Mode 2 Knowledge Production and the triple-helix model. Section 3.4 presents the
concept of entrepreneurial university and the formation of spin off companies in the
light of the triple helix model. Section 3.5 will discuss the attitude and factors that
motivate academic to do commercialisation. The last section will conclude the

chapter.

3.2  The Importance of University in R&D and Commercialisation

The increasing importance of universities’ contribution towards economic

development, technology development and social development can be acknowledged
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by the growing interest in academic literature. This phenomenon, claimed by
Eztkowitz and Leydesdorff (2000) as an ‘academic revolution’, has witnessed a
tremendous effort by the government and university in facilitating the transfer of
technology to the society. Indeed, the university’s contribution has enormous
contagious effects not only for economic development but also for competitive
advantage (Mowery, 2007; Godin and Gingras, 2000; Etzkowitz and Leydesdortt,
2000, Shane, 2004; Saxenian, 1994).

The government initiatives and support programmes have been studied by many
scholars. For example, the allocation of resources for facilitating technology
development, the formation of spinoffs companies (Lockett and Wright, 2005; Smith
and Ho, 2006; Ndonzuau et.al. 2002) and the funding initiatives for high-tech ventures
(Vavakova, 2006, Goldfarb and Henrekson, 2002; Tesfayohannes, 2006) have been
largely debated in the literature.

More recently, the government has realized the important role of entrepreneurial
universities in creating and diffusing knowledge and eventually becoming an agent of
industrial innovation. Following the report by OECD entitled ‘Fostering
Entrepreneurship’, the report stressed that the university should develop structural and
formal policies to facilitate the transition from research to the creation of new
ventures (OECD, 1997). The Bayh-Dole Act 1980 and 1986 Technology Transfer

Act, for example, were the initiative of US government in encouraging

2

entrepreneurship culture among academics.

At the university level, a number of supporting programmes and initiatives have also
been introduced to show the significant contributions and the growing importance of
university’s research towards local and regional economy as well as country’s
development (Lockett et.al., 2003). The changing role of the university from an
‘ivory tower’ to research and entrepreneurial university can be observed through
numerous programme and supporting facilities made available in sharing the

‘laboratory life’.

Some universities have already altered their policies to create incentives for

researchers to commercialise their research (Lockett et.al. 2003). A range of
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initiatives have been introduced at the university level which included technology
transfer offices (Guston, 1999), incubators (Lee and Osteryoung, 2004),
entrepreneurship centres (Klofsten and Jones-Evans, 2000), university spinoff
companies (Smith and Ho, 2006, Ndonzuau et.al. 2002; Barnes et.al. 2002) and
student involvement (Rasmussen and Serheim, 2006). These supporting units and
incentives showed that the role of university is changing. It is also an evidence of an
extension of the traditional task of teaching and research and becoming more involved
with entrepreneurial activities. The emergence of this new ‘type’ of university is
primarily because of the changing perception on knowledge created in university.
Knowledge is seen as a driving force for economic development and subsequently

university is considered as an economic actor.

3.3 The Rise of Knowledge Economy - Emergence of Entrepreneurial

University

Universities form an important part of a country’s education system. Besides being a
premier institution for knowledge production, a university plays a significant role in
supplying highly skilled labours into the market. Occasionally, over the years, the
importance of universities in economic development is seen as one of the main factor

in developing a nation.

Traditionally, the university focuses only on the traditional academic practices of
teaching and research. The knowledge contribution towards the society in which they
are functioning was hardly recognized. However, with the emergence of knowledge-
based economy, the role of university has drastically changed. The type of knowledge
they produced and the way the knowledge was being used received greater attention
in the middle of 1900s. Universities are now being seen as a driving tool for

innovation and other creative disciplines.

According to Neef (1998), the emergence of knowledge-based economies stems from
a unique combination of focused market incentives that have led to immense technical
progress that affected the industry and fostered dramatic changes in the way which
economies, organizations and governments will function in the future. During the

past several years there had been a major switch from conventional industry to more
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sophisticated and integrated industry. The low-skill labour market is disappearing,
especially in developed economies, and it has been transformed into high-skill
services. This phenomenon is due to the increasing ‘value’ of knowledge produced in
the university and that this knowledge creates new technology that affects almost
every aspect of life. The main supplier for such technology is from the university.
Therefore, the university plays an important role in a country’s national innovation

system.

On the macro perspective, a university is cited as a critical institution in the national
system of innovations (Nelson, 1993; Edquist, 2007). Literature on NIS emphasized
strong linkages between a number of institutions; government, university and industry

and will improve the national innovative and competitive performance of a country.

One conceptual framework for analysing the changing role of the university in the
NIS is the ‘Triple Helix’ concept, introduced by Etzkowitz and Leydesdortf (2000).
The concept emphasized on the increase interactions among the institutional actors in
industrial economies’ innovation system. Furthermore, the focus of the concept is on
the interaction between different institutional actors that will be resulted with the
creation of hybrid institution; incubator, spinoff companies. However Etzkowitz et.al.
(2000) suggested that the adaptation of the triple helix concept in the developing
countries and to less favoured regions requires a broadening concept of the
‘university’, which includes technical institutes, research centres, colleges and other

institutions of knowledge production and diffusion.

Another conceptual framework that has been applied in describing the role of
academic institution is the “‘Mode 2’ the production of knowledge. This framework,
identified by Michael Gibbons and colleagues, reflects the increasing scale and
diversity of knowledge inputs required for scientific research. The ‘Mode 2’
production of knowledge studies the inter-institutional collaboration and
interdisciplinary research among research communities. The two concepts will be

discussed in detail in the next section.
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The ‘Mode 2’ production of knowledge
The Mode 2 knowledge concept was introduced by Gibbons and his colleagues in
their book entitled ‘The new production of knowledge’ published in 1994 (Gibbons et

al., 1994). The concept conceptualizes the knowledge production in terms of:

‘knowledge produced’ (i.e. academic or application-based; disciplinary or Trans
disciplinary), ‘heterogeneity of the people, organization and skills in the knowledge

production’, ‘accountability and reflexivity” and ‘quality control’.

In Mode 1, problems were solved within the particular academic and discipline. In
other words the Mode 1 did not involved different disciplines, multiple skills, people
or location i.e. it was characterized by homogeneity. The organization of knowledge
production tends to be hierarchical and follow the codes of practice to a particular
discipline within the particular organization. The knowledge produced was also
relatively less socially accountable and reflexive. Much of it was meant for the
academic community only. In assessing the quality of the research, the Mode 1 was
determined essentially through the review of peer rather than from the industry.
Hence knowledge produced in Mode 1 needed further combination of research to

become marketable.

In Mode 2, by contrast, knowledge resulted from a broader range of disciplines,
people and skills. The production of knowledge was intended to be useful for
someone else in the society. As said earlier the Mode 2 was characterized by its:
transdisciplinarity; heterogeneity, social accountability and reflexivity, and quality
control which emphasizes context and user; supply and demand in the market. The
quality of the research was judged by the society in relation to addressing the current
problems in the market or society. Thus the Mode 2 implies the changes in academic
based research, where the later was focused on self-interest; the Mode 2 is based on
the ‘client’ needs. In fact the Mode 2 put an emphasis on turning knowledge into

wealth (Gibbons et al, 1994).

The Mode 2 thesis was further elaborated by the co-author of the first book ‘the New
Production of Knowledge’, entitled ‘Re-Thinking Science: Knowledge and the Public
in an Age of Uncertainty” (Nowotny et al., 2001). In this book, Notwotny tried to fill

the gap on the relationships between ‘science’ and ‘society’ and contextualization of
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knowledge. She introduced the concept of ‘agora’, or the public space in which
‘science meets the public’ and the introduction of the concept of ‘Hybrid Flora’. The
concept, which was the elaboration of the Mode 2, focused on the meeting of a range
of diverse players in the production and shaping of knowledge was published in the
first book (Gibbons et al, 1997). She also claimed the validity and usefulness of
knowledge is negotiated in the encounter between science and public in this so-called
‘agora’. Table 3.1 illustrates the comparison of Mode 1 and Mode 2 production of

knowledge.

Table 3.1: The Differences between Mode 1 and Mode 2 Knowledge Production

Mode 1 Mode2
Context of Knowledge Research and agenda setting, Focuses on the application in the
Production problem solving focuses on broader context. Knowledge
academic context. produced in the context of
application.
Transdisciplinarity Knowledge produced largely in | Characterized by transdisciplinarity.
single discipline. Multiple disciplines in its research

methods, theoretical structures and
modes of practices.

People and organizational | Homogeneity. Heterogeneity.
involves Knowledge production involves
multiple skills, experience and sites.

Organizational tends to be Knowledge produced tends to be flat
hierarchical. Specialized and flexible. Transfer and
institutions set for specific collaboration can exist anywhere;
production of knowledge. inter-organization.
Accountability and social | Low level of reflexivity and High level of reflexivity and
reflexivity accountability. accountability. Subject to multiple

accountability i.e. academic, social.

Quality control Quality control done by peer Quality control done by various
reviewed in academic institutions.
community only

Source: Summarized from Gibbons et al., 1997.

The ‘Triple Helix’Model

The ‘Triple Helix’ concept, introduced by Etzkowitz and Leydesdorff (2000),
illustrates the increasing role of university in innovation activities in increasingly
knowledge-based society. The concept is different from the NSI and Mode 2
Production of Knowledge; given that the latter concept has been criticized as vague
(Edquist, 1997) and the Mode 2 was challenged on the ground of its validity, novelty
and significance (Godin and Gingras, 2000). The ‘Triple Helix’ highlighted the

61




university’s important contribution and its leading role in the society towards
economic development. In contrast to NIS, Lundvall (1998) and Nelson (1993)
considered firm as having the leading role in innovation and a model introduced by
Sabato (1975), cited in Etzkowitz and Leydesdorft (2000), the Sabato’s triangle,

claimed that the government have the privilege.

Triple Helix I (Figure 3.1) is the statist model of university-industry-government
relations. In this model the nation state encompasses academia and industry and
directs the relations between them. Former Soviet Union and in Eastern European
countries are examples of a stronger version of this model. On the other hand, the
weaker version of this model can be found in many Latin America countries and some

of the European countries such as Norway (Etzkowitz and Leydesdorft, 2000).

The second model is a ‘laissez-faire’ model of university-industry-government
relations, known as Triple Helix II. The model consists of separate institutional
spheres with strong borders dividing them and highly confined relations among the
spheres (Fig 1). The first two models, Triple Helix I and Triple Helix II, failed to
harmonize each sphere to the highest level of collaboration given that there was too
little room for ‘bottom up’ initiatives. Innovation was discouraged rather than

encouraged (Etzkowitz and Leydesdorff, 2000).

The Triple Helix III model was introduced to overcome the previous models’
setbacks. The Triple Helix III is the core thesis of Etzkowitz and Leydesdorff’s
‘Triple Helix of university-industry-government relations’ (Fig 3.1). This model
consists of overlapping institutional spheres, taking the role of the other and with
hybrid organizations emerging at the interface (Etzkowitz and Leydesdorft,
2000:111). The objective of the model is to encourage an innovative environment
consisting of tri-lateral initiatives for knowledge-based economic development and
strategic alliances among the institutions (firms, government research laboratories and
academic research groups) (Etzkowitz and Leydesdorff, 2000:112). These
arrangements are often encouraged with minimal intervention by government
(example the Bayh-Dole Act in US), the direct and indirect financial assistance and

the setting up of science parks.
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Mowery and Sampat (2005:214) argued that there was a growing interaction between
universities and industry within these two concepts. However, the Mode 2 claimed
that the role of universities is decreasing as research and knowledge producing
centres. The Triple Helix, on the other hand, recognizes the growing importance of
universities in innovation activities in the growing knowledge-based economies and
society (Etzkowitz and Leydesdorft, 2000:109). The NSI also suggests the significant
role of institutions in research and innovation although the Triple Helix focuses on the

three main actors: university, industry and government.

Figure 3.1: Triple Helix Models of University-Industry-Government Relations

Triple Helix 1 Triple Helix II

Academia Industry
Academia
4 ............ >
The statist model of university-industry- A ‘laissez-faire’ model of university-industry-
Government relations government relations
Triple Helix III Tri-lateral networks and

hybrid organizations

The Triple-Helix Model of University-Industry-
Government relations. (Eztkowitz, 2000)
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Evidence of Application of Triple-Helix Model

The changing role of universities from knowledge production centre to research and
to entrepreneurial activities have been discussed in several studies among researchers,
academics and governments (Etzkowitz and Leydesdorff, 2000; Nelson, 1993; Godin
and Gingras, 2000). Besides their fundamental mission: teaching and research, the
increasing importance of universities’ contribution can be seen from many spectrums.
Their contributions included enhancing local economic development, job creations,
and supplying high-skilled workers to market. The changing role of universities from
the ‘ivory tower’ into the entrepreneurial paradigm can be best illustrated with the
emergence of science parks such as the Silicon Valley in San Francisco, Route 128 in

Massachusetts and Cambridge Science Parks in UK.

e Route 128 Massachusetts, Boston

The establishment of Massachusetts Institute of Technology (MIT) in 1861, as a first
technical university in the region, had a significant impact towards Eastern
Massachusetts’s local economy which later turned the region into one of the first
technopoles in technology evolution — the Route 128. Massachusetts has a long
industrial tradition. Since the nineteenth century the economic activity around the
region has been based on producing textile, armaments and machine tools for
industries. Later, during the first half of the twentieth century, the local economic
activities shifted to the automobile industries because of the loss of their traditional

manufacturing industries to New York.

The contribution of MIT towards industrial development can be traced back with the
establishment of technology plan to encourage large corporations to have a direct link
with the university. MIT created a Division of Industrial Cooperation and Research
(Technology Transfer Office) to strengthen the institutions linkages. However in
1930, the Division of Industrial Cooperation and Research was discontinued and the
Office of Sponsored Projects was set up to maintain its capacity to solicit and

managed corporate contracts (Saxenian, 1994).
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MIT’s research funding mostly came from the local large firms in the area but was
significantly shifted to government funding in the 1940s when Vannevar Bush, a
Dean in engineering faculty in MIT, who served under Roosevelt, became the director
of the newly formed Office of Scientific Research and Development (OSRD) in
Washington. He revolutionized the relationship between science and government by
encouraging the government to fund universities’ research rather the government
laboratories. This resulted in MIT becoming the nation’s leading military research
centre during the war. To some extent he also used his influences to tie a bond
between MIT and Washington and ensuring that the committee members of the

OSRD were MIT graduates (Saxenian, 1994).

The influences and the government funding resulted in the development of a number
of laboratories that in the mid 1960s, employed more than 5,000 scientists and
engineers. In addition to the establishment of laboratories, the government
constructed the first twenty-seven miles stretch of highway which linked twenty
towns in the greater Boston — the Route 128 and created a space for technology firms
to operate. Within few years of its completion in 1951, the Route 128 attracted a
diverse mix of research and technology firms. By 1961, there were 169 firms creating

more than 24,000 jobs and the number doubled in the following eight years.

The local industries 