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Abstract: 

Within the Malaysian automotive and information technology industries are a select group of individuals (“technological elite”) who possess knowledge and expertise. The category of technological elite includes, but is not limited to, engineers and designers of PROTON and its Tier one vendors, and software and hardware programmers in the Multimedia Super Corridor (MSC). Using professional biographies and narratives as the main research method, the study illuminates the culture of knowledge acquisition, creation, and utilization that the technological elite inhabit, as well as shed light on how the Malaysian government, capital and other entities create the context for members of the technological elite to perform knowledge work. By looking at how elements of the knowledge society work in a “traditional” industrial sector (i.e., automotive industry) and in a new industry sector (i.e., information technology industry) in Malaysia, the paper seeks to gain an understanding of the nature and dynamics of an emerging knowledge society.

Introduction: The knowledge society 

Concepts such as “technological society”, “information society”, “risk society”, and “knowledge society” suggest a common understanding that contemporary western societies are ruled by knowledge and expertise (Knorr Cetina 2001: 27). The assumption underlying these concepts is that new technologies and knowledge workers are essential in the transition from industrial society to knowledge society. One of the earlier versions of the idea of the centrality of knowledge being exercised by knowledge workers such as scientists, technologists and other experts is Daniel Bell’s (1973: 12ff) idea of a postindustrial society. According to Bell, changes in the society’s social structure – comprised of the economy, technology and occupational system – are creating the conditions of a postindustrial society. These transformations are manifested in the following:

- Shift from a goods-producing economy to a service economy;

- Pre-eminence of the professional technical class in the occupational distribution;

- Centrality of theoretical knowledge as source of innovation and policy formation for the society;

- Future orientation in the control of technology and technological assessment; and

- Creation of intellectual technology to aid decisionmaking.

Aiming at the realization of Bell’s prediction of the emergence of a postindustrial society are a number of Asian governments which variably provide information technology-based infrastructure to develop knowledge workers and thereby, transform their economies into globally competitive producers of knowledge-based services. Singapore’s IT2000 produced many initiatives such as the world’s first nationwide commercial broadband infrastructure. Hong Kong’s Innovation and Technology Commission, established in 2000, promotes the development of infrastructure for research and development and technology transfer. In 1997, the Philippine government presented IT 21 or The National Information Technology Plan for the 21st Century, a document that announces the vision and broad strategy to make the Philippines a knowledge center in Asia. The Thai government also aims to raise the technological capability of the country and increase the share of knowledge-based industries in its national IT plan called IT2010: Towards a knowledge-based economy. Malaysia’s National IT Agenda (NITA) is supported by policies and strategies towards using information technology to become a knowledge society.

Among the abovementioned countries, Malaysia’s initiatives to enact its information technology agenda stand out in scale. The NITA as well as the agenda to become a knowledge society support Malaysia’s Vision 2020, or the vision to become a fully developed nation by 2020. The country’s strategy for growth in the context of Vision 2020 is to focus on science and technology, particularly on high technology and knowledge intensive activities in areas such as information and communication, microelectronics, biotechnology and life sciences, advanced manufacturing, advanced materials, food, environment and energy (MOSTE 2003: 5). Various government pronouncements indicate that while the Malaysian knowledge society agenda is initially an agenda of developing a knowledge-based economy, or an economy based on knowledge (Ministry of Finance 2000: 3-4), the ultimate goal is to become a full-fledged knowledge society, a society that “creates or gathers data and information, transforms them into knowledge, then applies the knowledge to create new wealth and add value to existing products and services” (MIMOS 2002: 12). The first and biggest initiative within the NITA is the Multimedia Super Corridor (MSC), the centerpiece of the Malaysian quest to become a knowledge-rich society by 2020. The MSC has an area of 750 sq. km. which encompasses the Kuala Lumpur City Center, the Kuala Lumpur International Airport, Petaling Jaya, Technology Park Malaysia, Universiti Putra Malaysia-MTDC, Putrajaya and Cyberjaya (MDC 2003a). MSC’s goal is to house international and local multimedia companies to undertake research leading to the high value-added goods and services. 

Most accounts of the role of knowledge in contemporary Malaysian society indicate two tendencies in viewing a knowledge society. One is to look at knowledge society in terms of the knowledge economy, or how the existing economy is being transformed by knowledge taking over the role of capital and labor. Another is to look at it in terms of technical science knowledge. The focus on information technology itself has brought attention away from areas within the industrial economy which, by virtue of the presence of knowledge acquisition, creation, and utilization activities in its production processes, are showing elements of a knowledge society. Thus, along with the lack of a sociological model of knowledge processes in society (Knorr Cetina 2001: 27), there has also been a general lack of understanding of the form that societies ruled by knowledge and expertise take on in non-western countries and of the nature and dynamics of an emerging knowledge society. The aim of this paper is to address these themes by a) providing a framework for understanding the emerging Malaysian knowledge society; b) presenting the social distribution of knowledge in a “traditional” industry and in a new industry; and c) by presenting practices of knowledge acquisition, creation, and utilization in these two industrial sectors.

Framework for understanding the emerging Malaysian knowledge society 

I maintain that looking at the Malaysian knowledge society exclusively as information technology-based is inadequate given the phenomenon that the creation of products in certain areas of the industrial sector also involves the acquisition and utilization of knowledge. In an emerging knowledge society, there is a broadening of social reality where instead of being displaced by the knowledge society, a sector in the industrial society is adopting itself to knowledge processes typical of a knowledge society. The broadening of the kinds of and the settings in which knowledge creation and utilization take place requires broadening the concept of knowledge society into one that considers both industrial or production economy and knowledge economy. 

Likewise, I want to maintain that looking at the Malaysian knowledge society exclusively as a knowledge economy is inadequate. The examination of a knowledge society will yield richer insights by taking account of the practices of acquisition and application of knowledge and the entities (e.g., state and capital) which, along with the technological actors, create the context in which knowledge activities take place. 

Thus, I use the concept of knowledge society
 in terms of:

a) the variety of individuals who possess knowledge and expertise which are distributed unevenly in space, and 

b) the epistemic culture which governs the activities of knowledge production by these select individuals. 

I look at the emerging Malaysian knowledge society, particularly as it is manifested in the country’s automotive industry (particularly, the first national car project) and information technology industry (particularly, the MSCP within the framework of Alfred Schutz and Thomas Luckmann’s (1973) social distribution of knowledge and Karin Knorr’s (1999) concept of epistemic cultures. 

Social distribution of knowledge. As conceptualized by Bell, knowledge displaces property as the central preoccupation and technicians and professionals, who engage in both production and consumption activities, gain social preeminence a postindustrial society. In a postindustrial society, a job shift from mass to elite labor forces occurs. To further make a distinction among the many groups that comprise the so-called elite labor forces, I link Bell’s idea to the notion of a social distribution of knowledge. A social distribution of knowledge, manifested as distinctions between the knowledge possessed by the layperson, the well-informed, and the specialist (Schutz and Luckmann 1973: 306-318), implies that members of any society possess dissimilar knowledge. Specialists are individuals who possess the relevant special knowledge needed to solve particular problems. This means that in relation to a particular problem of type A, there are specialists or experts and everyone else, laypersons. Moreover, this means that there are specialists for problems of type B, in relation to which everyone else, including the specialists of the problems of type A, are laypersons (Schutz and Luckmann 1973: 323). Experts and laypersons are therefore relative terms (Giddens 1994: 84) where, in a given encounter, there is an imbalance of skills and knowledge that makes one an “authority” in relation to the other. I refer to individuals who possess rare, specialist, technical scientific knowledge as members of the “technological elite”. This group includes car engineers and IT professionals in the Malaysian automotive and information technology industries who, per Bell’s formulation of a knowledge society, engage in both production and consumption of knowledge activities. Thus, while the new international division of labor identifies a pattern where design and fabrication of products take place in so-called developed countries while workers in so-called developing countries perform the final assembly of these products (see, for example, Webster 1996: 85-86), there are areas in so-called developing countries where active, creative work, as opposed to routine assembly work, is being done (Saloma 2001: 21ff). My use of the concept of technological elite is therefore meant to highlight the fact that the professionals I am studying typify the shift from mass labor forces to elite labor forces described by Bell, they possess knowledge and expertise which are rare in the Malaysian social distribution of knowledge.


The idea of looking at a very high layer of educated labor is not a new one. In an attempt to reformulate the knowledge economy idea, Steven Brint (2001:103) argues that the conception of knowledge as “the verifiable systems of thought generated and transmitted in universities” is the most useful conceptualization of the role of knowledge in the economy. He then suggests that the knowledge sector should be conceptualized as the “scientific-professional knowledge” economy. Looking at US American industries that employ a comparatively large proportion of professionals with advanced degrees, Brint traces the boundaries of the scientific-professional knowledge economy. Like Brint, I identify the members of the technological elite by examining the composition of the work force. But my paper will depart from Brint’s concerns on educated labor as a force in production by focusing on the practice of knowledge creation in the two industries of a non-western and so-called developing country.

Epistemic cultures. The other aspect of an emerging knowledge society that is worth looking at is the culture of knowledge or epistemic culture in that society. “Epistemic culture” refers to the arrangements and mechanisms in which knowledge and objects are created and the “epistemic subject” is the “thinking and the intuiting brain, or embodied persons inhabited by skills and socially featured as individuals or social collectives” Knorr Cetina (1999: 11ff). In this formulation, three elements are added to the idea of culture as “practice”: one, ruptures in the uniformity of practice, two, accumulated and variegated practices, and three, symbolic-expressive aspects of human behavior. Although there is no consensus on what comprises the symbolic elements of culture, the conception of culture in terms of symbols and the meanings gives a clue on what to look for as practice. Practice encompasses beliefs, expressive rituals, and the meanings expressed in one’s behavior as well as the meanings attached to symbols.

The data for this paper is obtained through the collection of professional biographies via interviews and conversations with several information technology professionals based in the Multimedia Super Corridor, car engineers from PROTON’s (Perusahaan Otomobil Nasional Berhad) Tier one vendors from January 2004 onwards. Professional biographies and narratives of automotive and information technology technopreneurs and government planners were also collected. By focusing on the professional narrative of an individual, I am able to see the interconnections between biography, history and society. This methodology is necessary because the study’s emphasis on the acquisition and utilization of knowledge by the technological elite recognizes that the State, capital and other entities create the context in which members of the technological elite perform their work. Ideally, studying the everyday life-world of the technological elite means following Latour’s injunction to “study science in action” and “arrive before the machines are blackboxed” (Latour 1987) and employing Knorr Cetina’s (1981, 1999) methods of laboratory studies and observe “technology in the making”. This would have involved direct observations of workplaces but because of a company pledge that an employee should not disclose certain information (e.g., financial information, strategies, product in detail) to the public, case studies in the PROTON factories were not possible during my research.

By using a framework of a social distribution of knowledge/epistemic culture, I am able to analyze Malaysian knowledge society in terms of the practices of knowledge creation of the technological elite in the industrial economy (e.g., car engineers and designers in the automotive industry) and by the technological elite in the knowledge economy (e.g., software and hardware engineers, multimedia designers, programmers, technopreneurs in the IT industry). 
Manifestations of the emerging knowledge society in the Malaysian automotive and information technology industries

In making a distinction between industrial society and knowledge society, Evers (2001: 20) points out that an industrial society makes use of the knowledge-based work of skilled workers and professionals like doctors, lawyers, engineers, social scientists and many other skilled or university trained professionals. A knowledge society however relies not only on knowledge work that is centered in universities or laboratories of science but also on knowledge work found in research institutions, industries, business entities, development agencies and “open source” communities, and technical and scientific work cultures. A corresponding distinction between knowledge-based economy and knowledge economy is however not being made in Malaysia, with knowledge-based economy and knowledge economy being used interchangeably. With the ultimate goal of becoming a full-fledged knowledge society by 2020, government initiatives appear to include both knowledge-based work and knowledge society work. It is therefore useful to look at practices of knowledge creation rather than categories of knowledge (-based) work set by government pronouncements.

“Knowledge society indicators” such as expenditures in R&D, R&D researchers per million inhabitants, and number of patents filed indicate that the pace of applied knowledge production in Malaysia is much slower than what is necessary for the country to be considered a knowledge society at par with other developed countries (Evers 2001). Yet certain practices of creating technology in the automotive industry – which, compared with other industries in the manufacturing sector in Malaysia has been identified to boost the industrialization process to turn Malaysia into a developed nation by 2020 – do exhibit elements of the knowledge society. While valid criticism exists on the fact that the PROTON project requires huge capital investment, employs few Malaysians, and depends heavily on foreign expertise (see Todd 1989; Rasiah 1996), this paper views PROTON’s recent demonstration of its ability to design and manufacture a car engine – the most complicated component of a car - as evidence of the creation of Bell-like elite labor forces in Malaysian automotive industry. Through various technology transfer programs, PROTON launched Campro Gen 2 in February 2004. Gen 2 is the second-generation car designed in Malaysia, following the Waja which was launched in 2000. But unlike the Waja, PROTON claims that Gen 2 uses an engine entirely developed by PROTON in Malaysia (with transfer of technology from UK-based Lotus Group International Ltd.).  To use another example, Sauber Petronas is developing Formula One  (F1) racing engines. Petronas, in partnership with Swiss racing company Sauber, is using F1 as a test-bed for its fuel and lubricant products. It entered F1 in 1995 and in 1998 developed a two-liter passenger car engine involving a group of five Malaysian engineers at Sauber Petronas Engineering AG in Switzerland. 

Likewise, the Multimedia Development Corporation, the agency that leads the development and implementation of the Multimedia Super Corridor, reports that knowledge workers comprise 86 percent of the 17,854 MSC workers in May 2003. The majority of knowledge workers are made up of software developers and programmers, followed by technical support staff (e.g., customer technical support staff). Managers handling sales, finance, marketing and management information systems form the third biggest group (MDC 2004).

In the next sections, I will present the social distribution of knowledge in the Malaysian automotive and information technology industries and identify members of the so-called technological elite.

Social distribution of knowledge in the Malaysian automotive industry. Assembly workers in PROTON and other national car manufacturers are involved in the following production processes: stamping process (processing a piece of metal to produce rear-end/front-end/side-structure), body assembly (assembling the stamped parts to have complete “body in white”), painting process (oven- and spray-painting of overcoat, top coat, among others), trim and final assembly, and quality control (testing).  The trim and final assembly involves assembling the (a) trim line or the harness and dashboard, (b) chassis line or tires, underfloor, engine transmission, brakes, and pipes, and (c) “Final A” or the window glasses, lights and (d)“Final B” or the shower test and seats. 

Likewise, in non-national car manufacturing companies, assembly is also the main activity. While Malaysian PROTON and Sauber Petronas engineers have to learn how to modify a car engine, the engineers of non-national car manufacturing companies do not have to learn these skills. In fact, there are only a few engineers in these companies. These engineers assemble and test the engine, and write the technical report. The mechanics in the workshops or service centers diagnose and repair technical problems. In non-national car companies, the highest number of workers are the assemblers but the most valuable are the mechanics. A trainor at Mercedez Benz explains the difference between the manufacture of PROTON and Mercedez Benz cars in Malaysia: 


Mercedez Benz designs and studies the product in Germany. The idea comes from Germany and we just follow instructions and therefore Malaysian workers have to be trained. Malaysian assemblers assemble the car. This means welding and assembly – putting together bolts and nuts of car door, etc. like a Lego. There are no machines needed as they do not do any pressing or bending. What we have is a jig (e.g., chassis assembly). The engine and all moving parts come from Germany in a box. The rims, tires, car seats, lights come from Malaysia. Whereas PROTON production is automated and makes use of robots, the production of Mercedez Benz in Malaysia is manual and involves putting nuts and bolts. 

(TST, trainor engineer of non-national car manufacturing company in Malaysia, 1 April 2004)

Yet, there is a group of workers whose involvement in the design and fabrication of the car begins earlier and continues during the manufacturing process.  These are the R&D and design designers who research and provide the concept for the car, the quality and assurance engineers who determine whether products conform to specifications or not, the production or process engineers who perform capacity and time study and design tools to optimize production processes, and the logistics engineers who engage in production planning and control and coordination of the more than 10,000 components of a car.

I refer to this group of engineers as the technological elite in the automotive industry. The social distribution of car manufacturing knowledge is skewed with a small group of engineers vis-à-vis the assemblers and mechanics who comprised the majority. The Malaysian automotive industry employed a total of 40,242 workers in its assembly and parts and accessories industry in 2003 (MIDA 2003: 5). In PROTON, there are 6,101 workers about 1,500 of which are engineers. Among these engineers only about 200 work in the R&D department
. In one major Proton vendor, engineers comprise 15 percent of the company’s1500 workers.

Social distribution of knowledge in the Malaysian information technology industry. Like in many other countries, the ICT sector in Malaysia is not explicitly stated in current statistical compilations. Components of the sector are being subsumed under such classifications as manufacturing, wholesale, retail, repairs and maintenance services. In 2001, the Department of Statistics of Malaysia adopted the definition used by the Organization of Economic Cooperation and Development (OECD). By this definition, the ICT sector has two major components, namely, ICT Manufacturing and ICT services. The ICT manufacturing industries cover the production of office and accounting machinery; computers and computer peripherals; telecommunication cable wires; electric power cables and wires; other insulated wires and cables; semi-conductor devices; electronic valves and tubes and printed circuit boards; other electronic components; television and radio transmitters and apparatus for line telephony and line telegraphy; television and radio receivers, sound or video recording or reproducing apparatus and associated goods; instruments and appliances for measuring, checking, testing, navigating and other purposes, except industrial process equipment; and industrial process equipment. The ICT service sector refers to the distributive trades (wholesale and retail machinery, equipment and supplies); renting of office machinery and equipment including computers; telecommunication services (telephone services, broadcasting, internet service provider and paging services); and computer and related services (hardware consultancy, software consultancy and supply, data processing services, database activities, maintenance and repair and other related services) (MIMOS, 2003: 5). In 2001, the ICT manufacturing sector employed 80.2 percent of the more than half a million workers in the ICT sector while the ICT services sector accounted for 19.8 percent of the workers (Department of Statistics, Malaysia). 

In order to locate the technological elite within the social distribution of knowledge in the Malaysian information technology industry, I examine the skills needed in the Malaysian ICT industry. In a survey of MSC companies, Knowledge Worker eXchange, an online recruitment company in the Multimedia Super Corridor, finds out that the most needed skills in the MSC are software engineering skills and skills in customer technical support. The survey also shows that MSC companies expect the share of software engineers, sales and marketing and finance segment and the creative media segment to grow in 2004. The share of support staff and senior management positions is however expected to decline, with technical support also expected to plateau in growth between 2003 and 2004 (please refer to Table 1 below).

Table 1. Skills needed in the Malaysian ICT Industry

	Staff
	2003 (%)
	2004 (%), projected

	Software engineer
	20.1
	23.0

	Support staff
	13.7
	11.8

	Technical support
	12.4
	12.3

	Sales, marketing and finance
	10.3
	10.5

	Other managerial
	7.9
	7.3

	Other technical
	6.9
	6.6

	Hardware engineer
	6.4
	5.7

	Senior management
	5.6
	5.3

	Systems analysts
	5.3
	5.3

	Business analysts
	5.2
	4.6

	Creative media developers
	3.9
	5.3

	Web developers
	2.3
	2.3

	Total
	100.0
	100.0


Source: Knowledge Worker eXchange 2003


The distribution of skills sets in the information technology industry (e.g., availability of skills sets) shows that certain skills sets are not easily available in Malaysia. This indicates that the Malaysian technological elite in the Malaysian IT industry are composed of individuals who possess difficult-to-find skills in Java, C++ programming, Oracle, XML and MS.Net development, third generation mobile communications and web security and individuals who have extensive experience in software programming and quality assurance, project management, mobile communications and web security (please refer to Table 2).
Table 2. ICT skills sets required by Malaysian ICT companies for 2004

	Category
	Skill sets easily available locally
	Skills sets less available locally

	Software Programming
	- Skills in Visual Basic

- Less experienced software engineers
	- Skills in Java/J2EE and C++ 

- Highly experienced software engineers

	Database & E-Commerce
	-Skills in SQL, Microsoft Access, My SQL
	-Skills in Oracle 9i, XML and MS.Net development

	 Software Engineering and Project Management
	- Skills in project management,system analysis and design
	-Skills in software quality assurance, object oriented analysis, project management and business process re-engineering

	Systems Administration, Networking & Telecommunications
	- Skills sets in Windows 2000, Linux, Unix and Windows 2003

- Skills in LAN, TCP/IP, and Cisco routers and networks


	-Skills in 3G and mobile communications

	Creative Multimedia & Security
	- Skill sets for macromedia director

- Skills in network security and internet/intranet firewalls
	-Skills in web security


 Source: Knowledge Worker eXchange 2003
The State in an emerging knowledge society

To understand how members of the technological elite operate in the Malaysian automotive and information technology industries and why they do so in a particular way, one needs a sense of how the government creates the context for the existence of the technological elite. While some respondents subscribe to the view that “the Malaysian government is small but people make it big” or that “it is always not the government policy”, friendly policies and direct state intervention help the development of the automotive and information technology industries in Malaysia (Todd, 1989; Tham 2004; Tham and Mat Zin, n.d.). Within this context, a number of factors have been favorable to the emergence of the technological elite in the Malaysian automotive and information technology industries. The three most important factors are:

a) stable policies for technology development such as investment incentives, and programs to develop an educated workforce through scholarship loans and grants, and to bring back Malaysian professionals overseas; 
b) implementation mechanisms; and

c) funding mechanisms such as research and development funds which support policies.

I will now examine how these three sets of factors work in the two industries.

Government policies. The emergence of elite labor forces in the automotive and information technology industries is part of the many and varied mechanisms designed to have the gains that Malaysia had taken as nation since the 1980s. Thus, the government initiative to shape technology, society and culture is not new. It began in the early 1980s with PROTON as an essential component of the state-led modernization project and takes the present form of the Multimedia Super Corridor as the centerpiece of the knowledge society agenda. The modernization project has been attributed to the leadership to Tun Dr. Mahathir Mohamad who, in December 2003, was declared Bapa Pemodenan Malaysia (Father of Malaysia’s Modernization) by his successor, Prime Minister Datuk Seri Abdullah Ahmad Badawi. Like most modernization projects, the transformation of Malaysian society was marked by changes in technology and values that were initiated by the government. For the government, PROTON has several features. One feature is the participation from private enterprises (e.g., PROTON vendor companies).  Another is its being part of the project to create heavy industries so that like so-called industrialized societies, Malaysia would have its own heavy industries. Still another feature is that as a new sector in the economy where certain “races” are identifiable with certain economic sectors, PROTON’s launching in 1995 was a way of providing jobs for Malays without displacing any “race”.

Second, Mahathir introduced the notion of Vision 2020 in a speech before the newly-formed National Business Council in February 1991. Vision 2020 envisioned that Malaysia would become a “fully developed country...in our own mould” by the year 2020” (Mahathir 1991a). In November of the same year, Mahathir introduced the notion of “Melayu Baru” or “New Malay” who “possess a culture that is keeping with the times, who are capable of meeting all challenges, able to compete without assistance, learned and knowledgeable, honest, disciplined, trustworthy and competent” (Mahathir 1991b). As a complement to Vision 2020, the concept calls for the creation of a new work culture among Malays in keeping with the country’s drive to be a developed country. 

Finally, to support the vision to become a fully developed nation by 2020, Malaysia also developed an information technology (IT) agenda. The IT agenda comprised of strategies for achieving a knowledge society through the development of people, infrastructure and applications, with the Multimedia Super Corridor as foundation. 

Policy implementation. Most government pronouncements affect the course of action in Malaysian social life, but for a government policy to be taken seriously, it must not only resonate with the people, it must also be accompanied by both implementation and financing mechanisms
. Vision 2020, developed through discussions with the economic elite in government including the Institute of Strategic and International Studies, was translated by the Economic Planning Unit Planning (EPU) into plans, and implemented by the Implementation and Coordination Unit (ICU). The EPU coordinates and collates the work of interagency planning groups that are set up for the various sectors, and technical working groups or task forces that look into the details of the plan, while the ICU monitors the performance of the agencies vis-à-vis the plan. Through the EPU and the ICU, which are both units under the Prime Minister’s Office government, and which work closely with the Treasury, plans are taken seriously by government agencies. While other countries have small ministries of planning, the EPU is a very strong unit because it is involved in the planning and allocation of both operational and development funds. An official of the EPU claims that at least 95 percent of any five-year development plan is implemented.

One of the programs that had enough features to ensure its implementation is the creation of technological elites, albeit not just for the automotive and information technology industries, which started in the 1970s and continues until now. Then and now, government-linked companies recruit students for sponsorship for studies in local universities or abroad if a students wants to specialize in a field that has no local experts. These sponsorships are in the form of study loans with a guarantor system that ensures that recipients do come back to Malaysia after the completion of their studies. For example, those who are sponsored by the civil service are bound to come back to Malaysia and pay their loans by working for the government. Those who are studying medicine have to work in Malaysian hospitals. Engineers and commerce graduates have to work with the companies which sponsored their studies. A professional sponsored by the study loan program typically spends seven years with the company or civil service. Non-fulfillment of the stipulated return of service means paying back the amount of study loan, which could easily amount to more than RM 200,000.

However some programs are not as successful. Measures to expedite Malaysia's transition into a knowledge-based economy also include efforts to attract the best brains to the country to create a world-class work force. In 2001, the Human Resources Ministry launched a program where Malaysians abroad with the required expertise in any of six priority fields, namely information and communication technology, science and technology, arts, finance and accounting, medical and health, and industrial sectors were given incentives to return. These incentives include the granting permanent status to their foreign spouses and children; tax exemption on personal effects, including cars and income remitted to Malaysia; and income tax exemption for two years. By mid-September 2001, of the 356 applications received from professionals working overseas, 122 were approved in the areas of finance, industries, ICT and medicine (http://adtimes.nstp.com.my/jobstory/2001/oct20.htm). The program is expected to overcome the shortage of tens of thousands skilled workers in the country, but unofficial estimates from those working in the industry however put the total number of those who availed of the program since its inception at a very small number of 900. One database management professional who came back to Malaysia under this program in 2002 explains the lack of planning being put into the program:

The Malaysian embassy encouraged me to apply. A headhunter told me that there is a program to bring home Malaysian IT professionals. I applied and hopped into the plane. But I found out that you have to look for the job yourself. There were a lot of jobs from the private sector, but there was no job available from the government – I would have preferred to be in government service… So I went door to door and I tell companies and agencies, this is what I can do, what do you want?

(CB, IT advisor and company owner, 30 June 2004)
Market-friendly investment incentives. To develop PROTON’s local vendor or suppliers, Malaysian businesses with no experience in car manufacturing but earlier identified to be PROTON vendors get technical assistance from Mitsubishi Motors Corporation through its Japanese vendors. The model for technological transfer involves establishing partnerships between the Japan-based vendors of Mitsubishi Motors Corporation and the local vendors of PROTON. During this period, the government provided the PROTON project with subsidized loans and guaranteed foreign loans (Tham 2004) and held the equity and therefore the losses while the Japanese have walked off with the lucrative supply and building contracts that made up most of their cost (Todd 1989). Nowadays, major PROTON vendors claim that they no longer rely on government grants. Since the production of Proton Waja in 2000, Proton has adopted the modular system in automotive manufacturing. Under this system, the system integrator/tier one supplier is responsible to design, develop and source components, and manufacture the whole component. As a producer of modules which are comprised of many subcomponents, a tier one company manages the subvendors (i.e., tier two, tier three vendors). In 2003, PROTON has 234 local vendors, 32 of which are tier one vendors (MIDA 2003: 4).

To encourage companies to undertake design, research and development, and production of automotive component modules or systems, the Malaysian government provides incentives where companies can choose to apply for either a Pioneer Status with a tax exemption of 100 percent of the statutory income for a period of five years, or an Investment Tax Allowance of 60 percent on the qualifying capital expenditure incurred within five years, which can be offset against 100 percent of the statutory income for each year of assessment (MIDA 2004: 18).   Box 1 shows the list of promoted automotive activities and products which are eligible for consideration of pioneer status and investment allowance.

Box 1. General list of promoted car products

	1.  Specialty cars

2.  Engines

3.  Engine parts: cyclinder block, cylinder head, rocker cover, flywheel or pulley, engine bracket, crank shaft, intake manifold and exhaust manifold, oil pan, oil pump, fuel pump, water pump, oil pump gear shaft, timing belt, timing chain, carburetor, fuel injection mechanism, ignition coil and distributor, capacitor discharge unit, magneto, high tension cables

4.  Transmissions

5.  Transmission parts: transmission shift level and fork, transmission control linkages, speedometer pinion, drive shaft, clutch, torque converter system

6.  Axle, wheel, wheel hub or knuckle

7.  Disk brake, drum brake, brake cylinder, brake booster, anti-lock braking system mechanism, clutch master cylinder

8.  Steering wheel, steering column, steering gear box, power steering pump, steering linkages, tie rod or constant velocity joints

9.  Stabilizer, bar, suspension arm

10.  Body panels, chassis frame, fuel tank, window regulator, locks

11. Headlights, signal lights, meters, gauges, electronic control modules, switches, horns

12. Weather strips, control cables, speedometer cables, metallic tubings, hoses or hinges

13. Catalytic converter

14. Vehicle safety airbag

15. Navigational system

16. Automotive electronic module/component or sensor

17. Seat mechanisms, including adjuster or recliner

18. Systems integrator: 

These systems integrators are: front corner modules, rear corner modules, instrument panel modules, struts and absorbers and spring assembly modules, bumper modules, front cross member modules, function integrated door modules, fuel tank modules, seat modules, pedal modules, door trim modules, floor console modules, tire and wheel modules, brake systems, wiper systems, airbag systems, exhaust system, audio system, heater ventilation air conditioning system, airbag system, power and signal distribution system, alarm system, seat belt system, exterior lighting system, and body in white modules, engine management systems, safety systems, telematics, navigational systems, engine fuel injection systems, and vehicle intelligence systems

19. Gear

20. Cooling equipment, compressor and expansion valve for automotive air conditioning


Source: Malaysian Industrial Development Authority, 2004.

Likewise, incentives are also provided for companies to invest in the Multimedia Super Corridor and in knowledge-intensive activities as “strategic knowledge status” company. Alongside other incentives, companies in the MSC enjoy pioneer status with a tax exemption of 100 percent of the statutory income for a period of five years, or an Investment Tax Allowance of 100 percent. Like MSC companies, strategic knowledge-based companies also enjoy pioneer status. To encourage information technology companies regardless of status and individuals to develop community interest and community-driven ICT projects, create and innovate multimedia products, services and processes, and market innovative ICT products and services, the Malaysian government also offers a variety of funding mechanisms (please refer to Table 3).
Table 3. Research and Development Funding for ICT

	Name of Grant
	Year 

established
	Priority areas
	Amount allocation*

	Research Funds 
	
	
	

	MSC Development Grant Scheme (MGS)
	(April) 1998
	R&D in multimedia products, services and processes
	RM200 million

	Demonstration Applications Grant Scheme (DAGS)
	(April) 1998
	Community-driven projects than enhance e-economy, e-community, e-public services, e-learning, and e-sovereignty
	RM100 million

	Industrial Research and Development Grant Scheme (IGS)
	(March) 1997
	Research collaboration among private sector companies, universities and institutes
	No info; from budget under previous plan, RM92.1 million was unspent

	Technology  Acquisition Fund (TAF)
	1997
	Purchase of high-tech equipment and machinery technology licensing, acquisition of patent rights, prototypes and designs to enhance the transfer of technology to local companies
	RM250 million

	Intensification of Research in Priority Areas (IRPA)
	1987
	Direct public sector involvement in R&D
	RM755 million

	Development Funds** 
	
	
	

	MSC Venture Corporation Sdn Bhd
	June 1999
	Funding innovative companies in the Information Communication Technology (ICT) industry including but not limited to Internet companies, software developers, content creators and communication solution providers
	No info; first launched with RM120 million

	Commercialization of Research and Development Fund (CRDF)
	1997
	Commercialization of R&D findings undertaken by local universities, research institutions, companies and individual researchers and inventors
	No info;  from budget under previous plan, RM68 million unspent 


Sources: Based on Eight Malaysia Plan (2001-2005), Economic Planning Unit and Mid-term Review of the Eight Malaysia Plan 2001-2005, Economic Planning Unit, Prime Minister's  Department, released on 30 Oct 2003
*Under Eight Malaysia Plan 2001-2005

** Other sources of development funds are the Malaysian Industrial Finance Berhad, Bank Pembangan dan Infrastruktur Malaysia Berhad for Bumiputra entrepreneurs, and Malaysia Debt Ventures

Like in the automotive industry, government interventions are aimed at bringing market forces into the information technology industry. For example, the trajectory of an idea to the market is a four-point dynamics involving conceptualization, pilot project, prototype development and product rollout. Each of these phases are being supported by government-funding mechanisms. Programs such as cradle.com.my, IRPA and university-based funds support the development of an idea. To pilot the idea, a proponent can seek assistance from IRPA, MGS, IGS and DAGS. In the commercialization stages of prototype development and the product rollout, a proponent may rely on the CRDF.

Technological elite and the practice of technology 

Technological elite in the automotive industry. Proton’s Vendor Development Program enabled local Malaysian engineers and workers to absorb Japanese technological know how. In one example, the transfer of knowledge from the Japanese vendor of Mitsubishi Motors Corporation to another tier one vendor was initiated in 1983. After 15 years, in 1998-1999, the said company has 800 workers, its own R&D department and is developing its own local vendors that number more than a hundred. As illustrated by the general manager of this vendor company, the building up of the company’s stock of knowledge through technical assistance from Japan-based Mitsubishi vendors is a step-by-step process and involved several tie-ups with relevant companies.

For example, for the door mirrors, our company tied up with Japanese company X. For the power windows motor, we tied up with Japanese company Y. In the first five years, we had CKD (completely knocked down) units for the mirrors, meaning the components were all from Japan. Initially, we purchased the assembly line, components, and technical equipment. The Japanese partner company sent in engineers to train our engineers. We bought the equipment such as jigs. They sent us their technical people and we pay for the costs. They gave us drawings. Our people trained for specifications, process control, and drawings. 

(LC, Senior General Manager of DMC, a tier one Proton vendor, 6 April 2004)
.

An engineer narrates how he learned skills: 

I learned from my counterpart in Japan who gives inputs. At X (another tier one vendor company), I learned from working with expatriates. I asked questions, I looked at the drawings. My counterpart and I exchanged views.

(ZB, Director of the Marketing and Development department of CBS, a tier one Proton vendor, 19 May 2004)


The product development process at PROTON begins with PROTON calling a “request for quotation” (RFQ) meeting. They would call many vendors. They would explain the project to us (i.e., a new car model) and brief the vendors on the technical requirements and project milestones. Next, PROTON provides the “spec control” drawings to the vendors. Specs control specifies the control elements that PROTON vendors must meet in developing the product. The spec control drawing is a basic drawing, a 2-D CAD drawing. It is a layout of how the part looks like. For example, in the design of a switch, PROTON sends drawings that show what they want – a smooth surface, a soft-touch feeling. PROTON specifies the requirements, the boundaries, and the packaging of the part (e.g., the product must withstand vibration tests and a certain temperature). 

With the spec control drawing, the vendor makes the quotation, usually within two weeks. It is common in automotive firms these days for the director of development to be also the director of marketing. This way a single person manages the commercial and technical tasks such as determining how much it would cost to make the prototype (for which the vendor company gets an up-front payment from PROTON) and to mass-produce it. A tier one company faces four to five competitors. In the production of the corner model, CBS, a tier one vendor, has three competitors; in lamps, about three to four competitors; and in switches, three competitors. In general, PROTON decides based on the cheapest offer. PROTON has an audit committee. The usual practice is open bidding and sometimes PROTON would give a target price (e.g., a part should cost 10 RM). Negotiations with the chosen vendor sometimes happens if PROTON wants a lower price even after the vendor’s selection. Then PROTON will issue an award letter of intent to proceed with development.

The vendor develops the details of product based on the specs control guideline. Product details include the dimensions of the product. The detail is such that it is complete drawing for manufacturing ability and for testing validation. Based on the drawing, one can therefore fabricate the mould. The initial specs  control drawings do not mean that the product drawn can be manufactured. While PROTON makes the specifications, the tier one vendor insists that they are the experts with regards to manufacturing the product. Tier one engineers have to study the drawing, a conduct meeting with customer, give feedbacks to them and if the product cannot be manufactured, propose design change.

In Malaysia, tax exemption and investment tax allowances for industries are included in the annual budget announcement. In the 2003 budget, new and existing companies that undertake the design, research and development, and production of systems integrators were eligible for incentives. A senior manager of a Proton vendor company explains how the company which is now developing a fuel tank for PROTON takes advantage of government initiatives to further develop the automotive industry:

Every year, the government comes up with a budget. They review each industry to decide which industry they would promote. In the economic module, the fuel tank technology company will be given incentive, as skills in the metal industry are still scarce. When the budget announcement is made in the second week of October, we see where we can have incentives and take advantage. We don’t rely on grants, we don’t qualify for grants anymore. We take advantage of incentives, and see how we can how to minimize the cost of getting components, how we can minimize our exposure to foreign currency transaction. We look at how we can participate in research and development activities.

(OY, Senior Manager of CBS, a tier one Proton vendor, 10 May 2004)  

The incentives cover a range of products but what made the company decide on developing the fuel tank is its manufacturing capacity vis-à-vis the product. Fuel tanks require a stamping machine and the company has an existing stamping line. At the RFQ in 2001, the company has asked PROTON to let them develop the fuel tank. PROTON agreed and paid the vendor company the prototype cost. When the fuel tank was 80-90 percent completed, the company endorsed it to PROTON. In developing the fuel tank, the tier one company is aware that 
PROTON will not wait for them to learn the technology. To learn concurrently, the company departs from joint venture arrangements and instead hires a design consultant from South Korea to train CAD engineers who have background in fuel tanks. The director for marketing and development explains: 

If you ask me if we can already produce fuel tank, we don’t have the capability to design it. In this case, we call vendors to become our partners. We ask them can you design a fuel tank? We engage a third party who would then give us the CAD data by which we can make the prototype. We take the drawings from third party designers and pass it on to a company who could develop it for us. Third party designer for the fuel tank reviews design together with us. The third party designer performs design verification with our in-house designers before giving it to PROTON.PROTON gave us the control spec and we will have to follow it. CBS goes to PROTON, everybody gained knowledge. PROTON engineers also learned from a third party, like Mitsubishi. We gain knowledge. PROTON can design a full car. They can. Their engineers are trained, they know computer design work, they do product design but we are Tier One vendors and they want us to develop.

(ZB, Director of the Marketing and Development department of CBS, a tier one Proton vendor, 19 May 2004)

Technology development involves a) design, b) prototype development, and c) mass production. The most advanced skills are design skills. CBS has four design engineers but the company says that in the design of the fuel tank it does not really need to develop a design team because a design company which specializes in the product can do the design. CBS does not even perform the prototype development which is also subcontracted to companies. What it does is manufacturing the end products. CBS is aware that it can save money if it does in-house design and prototype development but the initial costs would be so high. 

What is the nature of epistemic culture in tier one vendor companies? Design engineers in tier one vendor companies do “know”. Although they cannot sit down and design the product, they can tell the designers that the design is wrong. The engineers can communicate with the designers. In the design of the fuel tank, 

 
You would learn what material is suitable because PROTON would specify that the product would have to follow the universal characteristic (e.g., universal characteristic of ABS). We learn what PP would be used from experience and by reading. You would get a material supplier to present to you. I want to do this part, this part should withstand 110 C – can you recommend which material. They would know because they are specialized in their own products.

(ZB, Director of the Marketing and Development department of CBS, a tier one Proton vendor, 19 May 2004)

Tier one vendors consider themselves part of the knowledge economy. As explained by the Senior Manager: “we create business through our knowledge and our facilities”. This knowledge is of two types: one is knowledge derived from expatriates which are needed by tier one vendors to learn how to manufacture components for complicated products. These products are safety related products like the braking system which is a moving system. In the production of simple products like switches, foreigners are no longer involved. What is important in this first type of knowledge are the arrangements in place for members of the Malaysian technological elite to do in-house design and prototype development whenever the company decides to. The second type of knowledge is strategic knowledge which is needed to identify sources of expertise. 

Technological elite in the information technology industry.

Concluding remarks
This paper aims to bring back attention to a “traditional” industrial area. While studies that examine the social context of an emerging Malaysian knowledge society focus on the sociopolitical implications of the transition to a knowledge economy on labor (see Turner 2003) and on the general characteristics and limitations of a Malaysian knowledge society (see Evers 2001), this paper presents a framework for understanding the form that societies ruled by knowledge and expertise take on in non-western countries and the manner in which the emerging Malaysian knowledge society manifests itself in a “traditional” industrial area such as the automotive industry and in a new industrial area such as the information technology industry. Several general observations are possible at this point. The first is the similarities in the practices and context of knowledge acquisition, creation and utilization found in the automotive and information technology industries. From the perspective of a social distribution of knowledge/epistemic culture, similar epistemic cultures exist in the new economy and in certain areas in the industrial economy. In both automotive and information technology industries, strategic knowledge or knowledge useful in the search of expertise that one does not possess plays an important role. By possessing analytical and strategic knowledge a member of the technological elite in the automotive and information technology industry does not have to know everything. As pointed out by Schutz and Luckmann (1973), one can have an expertise in a particular area, and in other areas, one has strategic or analytical knowledge.

A second observation lies in the role of the government. Government initiatives such as stable policies, implementation mechanisms, and funding mechanisms have been favorable to the emergence of the technological elite in the Malaysian automotive and information technology industries. The agenda towards becoming a knowledge society, or a society that is based on knowledge or expertise is but a continuation of a process of modernization began in the late 1970s. During that time, Islamic revivalism in the form of the dakwah movement, which was once moderate, had taken a radical turn with the return of the earliest groups of Malay students from England (Anwar, 1992). Mahathir had to put a break to radicalism and accusations that he was not Muslim enough by exhorting Malaysians to modernize. Thus the modernization project was accompanied by the Islamization policy in 1982 which worked towards inculcating Islamic values like diligence and discipline, and establishing Islamic institutions such as Islamic banking, insurance, pawn broking, an International Islamic University, and Islamic Civilization courses in all universities. Yet, the modernization project assumed a distinctly pro-business character because its champion, Mahathir, believes that the future of the Malay community lies in the development of Malay capitalism (Abdul Rahman 2002). 

Yet, it would seem that there are areas (e.g., information technology industry) where state-led modernization is inadequate. For example, the information technology industry lacks networks of expatriate technical and managerial personnel working in Silicon Valley who would facilitate contacts with Malaysian companies and a large pool of students who possess mathematical skills and English-language skills. To compensate the shortage in skills or to enhance quality and effectiveness, Malaysian information technology companies hire software engineers from India and to a lesser extent from the United Kingdom (Knowledge eXchange 2004). While the government may adequately address problems concerning the quality of Malaysian students, some members of the technological elite point out that Silicon Valley, the equivalent of the MSC, developed naturally. The MSC congregates all information technology activities in one place, at a time when information technology means being anywhere and still being able to do the job. This fact is not an argument that the government should not actively participate in the knowledge society agenda. It is simply to point out that in the development of a knowledge society, the government must adopt a model of broadening and allow all forms, actors, and places to flourish.

Finally, there is an observation concerning the need for conceptual broadening. As I have pointed out, epistemic cultures also exist in industrial societies. This model of broadening rather than displacement can also be applied in such a way that the technological elite will not be viewed as the only important actors in a knowledge society. Since the 1970s, the government is actively recruiting the brightest and the best students (mostly Malays) into science, engineering and business courses through scholarship grants. Scholarships in the humanities and the social sciences were smaller in number compared to the ones allocated for the pursuit of science and engineering courses For some very reflexive engineers and technopreneurs, the infrastructure in Malaysia is very modern but modernity or the pluralization of world views is not yet a public discourse. The need for the humanities and the social sciences is now being highlighted in dialogues between the government, NGOs, corporate sectors, and academicians. There is an increasing need to realize that epistemic communities which play host to knowledge creation are not only limited to the laboratories of science but are also found in the New Economy of globalized knowledge societies (Evers 2000: 11). They include universities, research institutions, industries, business entities, development agencies and “open source” communities and technical and scientific knowledge as well as knowledge of work cultures. In a knowledge society, local, indigenous and non-technical forms of knowledge are, like technical knowledge, equal to any other form or system of knowledge.  
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� This conception of a knowledge society follows Bell’s (1973), Knorr Cetina’s (1999), and Evers’ (2001) formulations of postindustrial society, epistemic culture, and knowledge society.


� These figures are estimates given by a senior general manager of a major PROTON vendor and a government chief technical advisor.


�  There are, of course, policy pronouncements that barely take off the ground. One example is the government decision to have a population of 70 million in order to expand the domestic market in the age of trade protectionism (see Ahmad Sarji 1993: 31 for the context in which Mahathir made this statement). The people did not take the pronouncement seriously because there was no strong implementation mechanism (e.g., the tax rebates were not substantial). 


�  Names of companies and individuals mentioned in this paper have been changed.
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