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1.
Introduction

The development of science and technology in Malaysia, like most developing countries, is state-led and state-driven, rather than a result of laissez-faire conditions. But in recent times, even in the developed world the development of science and technology has to some extent been influenced by the state. The existence of National Innovation Systems, and policies pertaining to the environment, testify to this. In Malaysia, our science and technology policy, which was first articulated in 1986 during the period of the Fifth Malaysia Plan, was designed as an integral part of the national economic policy, and not independently of it. The development of science and technology in other words, was meant to be an instrument for economic growth. Science and technology was to serve as an investment item and not as a consumption item. Thus government spending on S&T was closely related to those sectors which had been targeted by the government to serve as engines of economic growth. In the 1970s this was largely the agricultural sector, in the 1980s it began to shift towards the industrial sector (Hing Ai Yun 1986), and in the 1990s it shifted again towards the ICT industry (Dieter-Evers 2001). Thus developments in S&T closely parallels government efforts in economic development, and in some cases are even causally connected as in R&D expenditure in the agricultural sector, for example through government research institutes (GRI’s) such as the Rubber Research Institute (RRI), Malaysian Agricultural Research Institute (MARDI), and Palm Oil Research Institute of Malaysia (PORIM). 


Ever since Malaysia became independent from the British in 1957, the successive administrations have embarked on a policy of modernization and economic development. Under the leadership of successive Prime Ministers beginning with Tunku Abdul Rahman, to Tun Abdul Razak, to Tun Hussein Onn, to Tun Dr Mahathir Mohamed, and now Dato’ Seri Abdullah Badawi, Malaysia has remained steadily on course and has achieved remarkable economic progress over the last four decades or so. One important aspect of this development is the manner in which the successive administrations, through the ruling coalition party—initially the Alliance Party, and later broadened to the National Front—have managed the Malay-Muslim population especially with respect to the religion of Islam. In this paper I would like to focus on the question of how the Malaysian government and the ruling party have successfully ‘managed Islam’ both in its approach towards economic development and the development of science and technology. Thus the issue can be looked at from two sides, i.e. in terms of the direct relationship between Islam and S&T, and indirectly through economics. By looking at how the government ‘manages Islam’ in its approach towards economic development, we would be indirectly looking at the Islamic factor in S&T development because of the close relationship between economic and S&T development. More directly, we would also be looking at how the national leadership have sought to accommodate science within the Islamic value system and norms. In the Malaysian case, ‘managing Islam’ is a crucial factor for the success of government policies because of the strong influence of Islam on the Malay-Muslim population which forms the majority and political backbone of the country. Though one might expect an abatement of such influence due to increasing modernization, this need not necessarily be the case, especially in view of recent hostilities between certain western and Islamic countries and people. In fact under such circumstances, ‘managing Islam’ assumes a greater importance in the national agenda. 


Thus in order to arrive at a realistic understanding of the development of S&T in Malaysia, we have to first of all understand the background conditions under which economic and S&T development take place. For without this contextual background, we cannot explain why the assimilation of S&T can take place in a country such as Malaysia, with its large Muslim population of more than 10 million. 

The development of S&T in Malaysia will therefore be looked at in terms of two types of causes or factors. The first type is what I would call proximate cause, i.e. that which is an immediate or direct cause such as the influence of economic development on S&T. The second type is what I would call enabling factors that serve as indirect causes. The Islam factor would here be treated as an enabling factor because of its influence on politics and economics, which serve as the background environment within which S&T development takes place. We will begin by looking at the proximate factor or cause in S&T development in Malaysia, i.e. the influence of economic development on S&T development, and then move on to a discussion of the enabling factors. But before examining the question of the economic influence on S&T development, we will embark on a brief survey of Malaysia’s experience in S&T development.

Malaysia’s Experience In Science and Technology Development

Malaysia has been fortunate in being able to transform itself from an agrarian economy during the colonial period to an industrial economy a few decades after independence (Hirschman1982, Drabble 2000). But this transformation is not totally a product of fortune, but more as a result of careful and forward planning by the Malaysian government.  Under Tunku Abdul Rahman, the first Malaysian prime minister, Malaysia continued with its colonial-style economy, depending mostly on commodities such as tin and rubber which are vulnerable to fluctuations in world market prices. Under Tun Razak, the second Malaysian prime minister, Malaysia began to diversify its economy, but continued on the path of agricultural development seeking thereby to improve the lot of the rural Malays. Hussein Onn, the third Malaysian prime minister continued Tun Razak’s economic policies, although by the late 1970s Malaysia was beginning to embark on its own industrialisation programme.  Beginning from the early 1980s, under Mahathir’s leadership, Malaysia began to alter its economic course, pursuing the path of industrialisation instead of agricultural development, although the agricultural sector was by no means neglected.  The role played by science and technology in Malaysia’s modernisation has indeed been substantial. Initially, when Malaysia was still as agrarian economy producing primary commodities such as tin and rubber, science and technology served as the handmaiden to agricultural development. Thus we had research institutes such as the Malaysian Agricultural Research and Development Institute (MARDI), the Rubber Research Institute (RRI), Forest Research Institute of Malaysia (FRIM), and later the Palm Oil Research Institute of Malaysia (PORIM). These research institutes served to carry out R&D activities which would increase productivity in their respective areas, and which would make the products more competitive in the world market.

Here I will briefly mention Malaysia’s experience in industrial development over the last two decades, and the role of science and technology in it. The switch to industrial manufacturing began in the 1980s which coincided with the second round of the import-substitution phase of Malaysia’s economic development. Although initially Malaysia’s industrialisation programme involved foreign firms setting up assembly plants in this country using Malaysian labour force, it later moved on to joint-venture projects with the Japanese for instance. Malaysia’s automobile industry commonly associated with Proton cars, really began in this way. Since then Malaysia has not looked back and has tried to increase local component in Proton car manufacture as well as develop its own R&D units.


Other efforts in Malaysia’s industrialisation programme have involved the establishment of  institutions such as the Standards and Industrial Research Institute of Malaysia or SIRIM which was corporatized in 1994, the Malaysian Institute for Microelectronics Systems or MIMOS, which was established in 1985, and  Petronas, the national oil company, and MIMOS. These agencies have also conducted R&D work in their respective fields.


To co-ordinate efforts in the development of science and technology in the country the National Council for Scientific Research and Development (now SIRIM) was established in 1975. This was followed by the creation of the Ministry of Science, Technology, and Environment or MOSTE in 1976. The first National Policy Document on Science and Technology was first issued in 1985, and a second revised and updated version was recently released in 2003. The Fifth Malaysia Plan, covering the period from 1986 to 1990, contains for the first time a separate chapter on science and technology. This practice was continued in the subsequent Five Year Plans. The inclusion of science and technology in Malaysia’s Five Year Plans indicates the government’s commitment to the growth of science and technology in this country, and to make it an integral part of the nation’s overall economic development plan. To promote the development of technology, it has come up with the Industrial Master Plan in 1986, followed by the Action Plan for Industrial  established Technolgy Development in 1990. The Second Industrial Master Plan was formulated in 1996 and covers the period from 1996 to 2005. The commitment of the government to the development of science and technology in this country was further reflected in the increase in budget allocation which steadily rose from RM540.5 million under the Fifth Malaysia Plan 1986-90, to RM1,160 million in the Sixth Malaysia Plan 1991-95, to RM3,049 million in the Seventh Malaysia Plan 1996-2000, and finally to RM4,709 in the Eighth Malaysia Plan 2001-2005.


Its most recent effort has been in the field of ICT development in the form of the Multimedia Super Corridor or MSC project. A piece of land situated between Kuala Lumpur and the new Kuala Lumpur International Airport in Sepang, has been specifically allocated for this project, where it is hoped that ICT firms—both local and international—can contribute towards the development of the ICT industry in Malaysia through the clustering concept.


The government has tried to synergise the diverse efforts in S&T development in the different sectors through the concept and practice of ‘smart partnerships’. To facilitate co-operation between industries and government, MIGHT or Malaysian Industry-Government Group for High Technology, has been set up. The universities are also not left out in this process, and the government has initiated the IRPA or Intensified Research in Priority Areas grant for public universities together with Public Research Institutes, to carry out R&D work. Initially research was focused on the five priority areas, namely automated manufacturing technology, advanced materials, biotechnology, electronics, and information technology. The list was later expanded to include energy, environmental and aerospace technology. The above developments can be summarized in chronological order in the table given below:

Table 1: List of Policies and Agencies Established through Government Initiative and Action for S & T Development

	Year
	Policy/Organisation
	Reference/Source

	1975
	Majlis Penyelidikan dan Pembangunan Sains Negara (MPKSN)
	Felker & Jomo (1999:19)

	1975
	Standards and Industrial Research Institute of Malaysia (SIRIM)
	Drabble (2000:251)

	1976
	Ministry of Science, Technology and Environment (MOSTE)
	Felker & Jomo (1999:19)

	1977
	Malaysian Transfer of Technology Unit (TTI), under MITI
	Hing Ai Yun (1986:163)

	1984
	The Office of Science Advisor to the Prime Minister
	Felker (1999:20)

	1985
	First National Science and Technology Policy 
	Felker (1999:20)

	1985
	Malaysian Institute of Micro-Electronic Systems (MIMOS)
	Drabble (2000:251)

	1986
	Individual chapter on Science and Technology in the Fifth Malaysia Plan (1986-1990)
	Felker (1999:20)

	1986
	Launching of the IRPA (Intensification of Research in Priority Areas) scheme
	Felker (1999:20)

	1986
	Industrial Master Plan (IMP)
	Anuwar Ali (1992:6)

	1990
	National Action Plan for Industrial Technology Development (APITD)
	Greg Felker (1999: 110)

	1992
	Malaysian Science & Technology Information Centre (MASTIC)
	Greg Felker (1999: 111)

	1993
	Malaysian Industry-Government Group for High Technology (MIGHT)
	Greg Felker (1999: 110)

	1997
	National Technology Mapping Project 

(MOSTE)
	



Government efforts to modernize Malaysian society through science and technology have bore fruit over the years. This is shown through indicators such as the number of graduates in S&T, the number of researchers, the percentage of GNP allocated to R&D, and the number of scientific publications (MASTIC 2000). The efforts do not only benefit and affect a priviledged group within Malaysian society, but also the masses (Abdul Rahman Embong 2002). Thus to support its scientific, technological and industrial activities Malaysia has to embark on improving the physical infrastructure as well as human resource development and the education system. In other words, the whole nation is involved in this exercise of nation-building through economic and industrial development. Malaysia’s strategy in S&T development is to integrate its development with the technology and industrial plans, through Malaysia’s national innovation system. As such, science can undergo a sustainable development in this country because of its contribution to, and linkage with, the national economic system. Not only does the economy hope to benefit from science’s input, but science too can be assured of a continuous development because economic prosperity would ensure funding for R&D and scientific research. 

Science, Technology and Economic Development in Malaysia

The development of science and technology in Malaysia cannot be treated in isolation from its economic development. In fact Malaysia’s S & T development is closely related to government policies and economic development. In the case of Malaysia, it is economic development which drives S&T development rather than the other way around. Unlike developed countries such as the United States, Germany, or Japan, in which R&D provides a crucial input to its K-Economy, Malaysia’s industrial R&D is still at the stage of infancy and provides more towards infrastructure and capacity-building, rather than adding value to economic production. Despite the hype concerning IRPA, R&D and commercialization, industrial R&D in Malaysia has not come to the sustainable take-off stage where it forms a regular and crucial link in the process of economic production. R&D development in Malaysia is more a response to real and existing economic needs, in which case it follows and lags behind economic development. Only recently, especially with the government emphasis on ICT through the Multimedia Super Corridor (MSC) project, do we see an attempt towards an R&D driven economic growth. Even then the R&D comes mainly from foreign expertise and companies.


Historically, the development of S&T in Malaysia can be looked at as occurring in two main phases, namely (i) the colonial period under British rule, and (ii) the post-1957 period, i.e. the period after Independence. In both phases we see a close connection between economic development and S&T development. A closer look at Malaysia’s economic history, however, reveals four main phases of economic development, as outlined below:

(i) the colonial period with its emphasis on the tin and rubber industry

(ii) from 1957 to the 1970s, where agriculture was still given a greater emphasis as compared to manufacturing industry

(iii) the 1980s to 1990s where industrial development was given greater emphasis and overtook the agricultural sector

(iv) the attempt to ‘leap-frog’ beginning in the 1990s, towards a K-Economy based on development in ICT

The close parallelism between economic development and S&T development is shown in the table below:

	Period/Phase
	Economic Policy and Strategy
	The Development and Role of Science and Technology

	Colonial Period

(pre-1957)
	(1) Emphasis on primary industries such as tin and rubber for British industrial production to meet world demand.

(2) No local industrial production

(2) Education system limited to providing workforce at lower echelons
	(1) The establishment of the Rubber Research Institute in the 1920s to carry out research on rubber.

(2) Establishment of Botanical Gardens in Singapore and Penang to study and conserve tropical plant species. Has implications for the rubber industry, i.e. the notion of economic botany.

(3) The establishment of the  Institute for Medical Research in 1900 to control epidemic diseases such as malaria and cholera, which could affect the workforce and decrease economic production.

(4) Limited science education in English medium schools, and vocational science education in Technical Institute dan Agricultural College.

	The Post-Merdeka Period:  1957 to 1960s
	(1) Economic diversification; oil-palm plantations

(2) Import-substitution strategy
	

	1970s
	(1) Introduction of The New Economic Policy in 1970 under Tun Razak, after the May 1969 riots

(2) Export-oriented strategy
	(1) More Malays educated and trained in science and technology

(2) The establishment of Standards and Industrial Research Institute (now SIRIM, initially NISIR) in1975.

(3) Establishment of MPKSN in1975.

(4) Establishment of  PORIM in 1979 (Anuwar Ali 1992:95) to carry out R&D on oil-palm.

	1980s
	(1) The beginning of heavy industries and the setting up of companies such as HICOM

(2) Emphasis on industrial development under Mahathir’s premiership

(3) Second round of import-substitution, eg. automobiles
	(1) Emphasis on S&T reflected in the inclusion of a separate chapter on S&T in the Fifth Malaysia (1986-1990). S&T policy made an integral part of national development policy.

(2) Establishment of Ministry of Science, technology and Environment in 1986. Also creation of post of science advisor to Prime Minister.

	1990s
	Development of  ICT industry, and facilitation of ICT in government, schools, and households
	The Multimedia Super Corridor project and setting up of MDC.


Thus from the above survey we can conclude that there is a close relationship between economic development and S&T development in Malaysia. The trend started during British colonial rule and continued even after independence. S&T was seen as instrumental for economic development and received government support on that basis.

Islam, Politics, and National Economic Development

We will now look at the government’s approach towards Islam in Malaysia in view of Islam’s importance as an enabling factor in the modernization process in general, and S&T development in particular. In Malaysia, economic development was made possible by political stability. The May 1969 Riot showed that the then newly emerging Malaysian nation-state could not survive, let alone experience economic growth, if racial and religious differences negatively impinge on inter-ethnic relations. Post-1969 developments also showed that apart from inter-ethnic tensions, there could also arise intra-ethnic tensions, especially among the Malays, because of their different approaches towards Islam and modernization. Thus managing Islam is an important part of the equation, both in inter-ethnic terms as well as intra-ethnic. 

The Malaysian government under the previous premiership of  Dr Mahathir, and now under Dato’ Seri Abdullah Badawi, has consistently adopted a policy of not alienating Islam in its administration or economic programmes, but instead adopted a policy of inclusion (Hamayotsu 2002). At the same time it was careful not to alienate other ethnic and religious groups. While race was the major factor in politics and administration in the 1960s and 1970s, it began to slowly shift towards religion in the late 1970s. The Iranian Revolution of 1979 saw the potential of revolutionary Islam being exported abroad, including Malaysia. This partly explains why Anwar Ibrahim, the then leader of the Malaysian Islamic Youth Movement (ABIM), was co-opted into the Mahathir administration in 1982. The Islamic resurgence of the 1980s in Malaysia, known as the Dakwah movement, also bore witness to the rising consciousness of Islam in the Malay-Muslim mind. Thus contrary to the secularization thesis which claimed that a modernizing society tends to be increasingly secularized, the Malaysian response to modernization was increased Islamisation. Thus Mahathir had the unenviable task of juggling between modernising Malaysia and Islamising Malaysia. 

The policies adopted by the Malaysian government in the 1980s and 1990s clearly indicated that the UMNO-led government was aware that Islam is a force to be reckoned with and taken into account in its policies and administration. Thus in 1981 the Mahathir Administration adopted ‘Inculcation of Islamic Values Policy’ (Haneef  2001:279), or penerapan nilai-nilai Islam in Malay, while at the same time emphasizing the universality of these values. The inclusion of Islam was not only psychological or rhetorical, but also institutional. Thus several institutions were created such as Islamic banks which practise the Islamic banking system, the International Islamic University Malaysia (IIUM or UIA), and Institute of Islamic Understanding (IKIM). The 1980s saw the establishment of a spate of Islamic financial institutions; the Bank Islam Malaysia Berhad in 1983, the Yayasan Pembangunan Ekonomi Islam Malaysia (YPEIM) in 1984, and the Takaful Company dealing with insurance in 1985 (Wilson 1998:268-275, Haneef 2001:281). 

Changes also occurred in the Islamic legal system, where a process of restructuring began to take place in the mid-1980s (Roff 1998:224). The momentum developed to the point where the PAS-led state governments in Kelantan and Terengganu began to call for the imposition of Hudud laws after the 1999 General Elections. It subsided somewhat after Hadi Awang’s defeat in Terengganu in the 2004 General Elections.

Managing and Rationalising Islam Under Mahathir’s Leadership

The relationship of Islam to modernization underpins Islam’s relationship to both economic development and S&T development. Both economics and S&T are instruments for Malaysia’s modernization programme, which went under the banner of ‘Vision 2020’ during Mahathir’s regime. 


According to Mahathir, Islam is not against progress and modernization. In fact, he saw the (worldly) salvation of the Ummah in economic and industrial modernization. It is therefore in this spirit that Mahathir made a call to the Muslim Malays to change their ways so as to make Islam relevant to their contemporary lives. The standard line taken by Mahathir in his public speeches is not to blame Islam but the Muslims’ (mis)interpretation of Islam. According to Mahathir in a speech given to the Islamic Foundation for Science, Technology and Development on 23 February 1987 in Kuching, Sarawak (1995:38):

Islam is not at fault. It is not the cause of our backwardness or weakness. It is we and our incorrect interpretations and unbalanced teachings, who are wrong. We must atone for our wrongs by correcting them…It is therefore the duty of IFSTAD (Islamic Foundation for Science, Technology and Development) not only to spread and promote scientific and technical knowledge, but also to preach the correct teachings of Islam with regard to the search for knowledge and the need for science and technology.

As can be seen above, together with the exhortation towards interpreting Islam ‘correctly’, is the call for Muslims to adopt modern science and technology. Mahathir has been described by commentators as an Islamic modernist because of the approach he takes towards Islam and modernization. But Mahathir’s emphasis on modernisation through industrialization, without an equal emphasis on cultural roots and identity (despite the rhetoric), has tended to alienate the rural Malays somewhat. This coupled with the Anwar affair, was partly responsible for the losses suffered by UMNO in the 1999 General Elections in the Malay heartland, i.e. the states of Kelantan, Terengganu, Kedah and Perlis. Such a split in the Malay vote (between UMNO and Pas-Keadilan) did not augur well for Malaysian unity and political stability. Luckily for Malaysia, when Abdullah Badawi took over the helm from Mahathir in October 2003, his handling of Islam combined with his Islamic image and personal character, saw UMNO coming back into power in the Malay heartland. Again ‘managing Islam’ was the decisive factor, where UMNO clearly fielded candidates with an ‘Islamic image’ in some of the more difficult constituencies in the Malay heartland. Although not exactly reversing gear, Abdullah Badawi has to some extent reverted to Tun Razak’s economic policies of the 1970s when he gave due attention to the agricultural sector and rural development, and revitalised the FELDA land scheme by putting it under Najib’s charge. Such a policy shift on Badawi’s part cannot be explained through economic logic alone, but must be inderstood in political and cultural terms. Similarly, the emphasis on ethics in public governance underscores Abdullah’s emphasis on moral values as a way of regaining public confidence in the government.

The Role of IKIM in The Process of Religious Legitimation of Modernisation

Mahathir has also institutionalized his attempted rationalization of Islam and reform of Islamic values through the creation of The Institute of Islamic Understanding. The Institute of Islamic Understanding, or better known by its Malay acronym IKIM, was officially established on the 18th February, 1992 under the Companies Act (1965). The Chairman and five members of the Board of Directors representing the Government, were appointed on the same date (Al-Habshi 1994:23). The then Chief Secretary to the Government, Dato’ Ahmad Sarji, was appointed as its first Chairman, with Dato’ Dr. Ismail Ibrahim as its first Director-General. In fact, the establishment of IKIM was initiated by none other but Dr. Mahathir himself, during his premiership (Al-Habshi 1994:29). Among the many objectives of IKIM, I quote the following:

· To correct the image of Islam which has been tarnished by the extremist activities of a small number of Muslims in the name of Islam

· To illustrate that Islam is a religion of tolerance. It provides complete freedom of worship based on the principle that there is no compulsion in religion

· To demonstrate that Islam is a dynamic and progressive religion which is in tandem with the needs and demands of a rapidly changing modern world. It is capable of overcoming all human problems without having to compromise its basic tenets and principles

· To show that the Islamic values are universal in character and application which are pertinent for the establishment of a society that is imbued with the highest of ethical and moral standards. Such a society is a necessary prerequisite for a developed nation as embodied by vision 2020.

· To help create an atmosphere of mutual love, respect and concern for all, so that the Muslims are proud to be Muslims and that the non-Muslims are completely secured and protected under the law

The objectives clearly demonstrate the government’s attempt to use IKIM as a vehicle for ‘managing Islam’ in a modernizing, multi-racial and multi-religious Malaysia in the era of globalisation. IKIM has been active in conducting seminars, conferences and dialogues on the theme of Islam, modernization, religious and racial harmony, and Islam’s relationship with the West. Given the recent troubled relationship between Islam and the West, it won’t be surprising if IKIM extends its agenda to include foreign policy matters.

Possible Lessons That Other Muslim Countries Can Learn From Malaysia’s Experience

What are the lessons that other Muslim countries can possibly learn from the Malaysian experience in S&T development ? Although there are significant differences between the Muslim or OIC countries themselves, there are also important similarities which might make the Malaysian experience relevant to their own S&T development. Among these similarities are: (i) the strategic importance of Islam as a force to be reckoned with in their own countries (ii) the presence of Islamic values, ethics and norms that shape and influence social behaviour. Hence any attempt to carry out a ‘social engineering exercise’ must take this into account, especially in terms of work ethics (iii) the multi-ethnic and multi-religious nature of some OIC countries (iv) shared colonial legacies, eg. British or French, (v) the lack of integration between S&T and the rest of the economy. In view of these similarities, I would like to suggest some aspects of Malaysia’s experience that might be of relevance to other Muslim countries. These are:

(i) The inclusion of Islam in Malaysia’s administration and development efforts, while not alienating the non-Muslims in the process.

(ii) Promoting a conception of Islamic values which are compatible with modernity, but not undermining Islamic authenticity in the process.

(iii) The pro-active role taken by the government to handle sensitive inter-racial and inter-religious matters, and to ensure justice in matters relating to religious practice in the country.

(iv) Taking advantage of modern knowledge and work-force in order to successfully implement its modernization programmes.

(v) Forging a closer link between science, technology and economic development, through a ‘triple-helix’ arrangement involving the government, the private sector and the Universities.

(vi) Adopting a foreign policy that does not antagonise the West, friendly to other Muslim and Third World countries, and acceptable to the domestic constituency.

Although critics might claim that the above looks more like a wish list that requires an incredible juggling act, it is nevertheless not an impossible act, and Malaysia has already shown the way to some extent. What is impossible however, is to demand perfection of that juggling act.
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