
 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

White Paper 
    
 
 

 

 
Comparative Analysis of  

R&D Developments in Malaysia 
November 2002   

 

 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

Administrator
Placed Image



 

 

1 

11..11  MMaallaayyssiiaa’’ss  MMaannuuffaaccttuurriinngg  SSeeccttoorrss  
Malaysia’s overall manufacturing sector grew 
at an average annual growth of 9% from 1993 
to 2000. Electrical and electronic products 
accounted for 21% of Malaysia’s total manu-
facturing assets in 1998. This was followed by 
the petroleum, coal, basic metal and non-
metallic mineral sector, which accounted for a 

combined total of 31% of the total manufacturing assets. The remaining 48% of all 
manufacturing assets was in textile, wood related products, chemicals, paper 
products & printing, fabricated metal products, transport equipments and ma-
chineries.1 

Ownership of manufacturing assets can be categorised under foreign, local and 
public sector ownership. Though Malaysia is the world’s third largest exporter of 
electrical and electronic products, these manufacturing assets are mainly 
owned by foreign MNCs and in fact nearly half of the assets in the manufacturing 
sector in Malaysia are foreign-owned. Furthermore in the export-oriented high 
technology sectors, such as in electrical and electronic manufacturing, the 
assets are mostly foreign owned. However assets in low technology based manu-
facturing are mainly owned by local enterprises. 2 

   
Table 1. Major Manufacturing Industries by Fixed 

Asset in Malaysia (1998) 
Industry % of Total 

Assets 
Electrical & electronics 21 
Petroleum & coal 14 
Basic metal products 9 
Non-metallic mineral prod-
ucts 

8 

Others 48 
Total 100 
Source: Structure of Malaysia’s Manufacturing Sector, 
MIDA, 2000 

    

Nearly 70% of Singapore’s manufacturing assets are in electrical & electronics, 
chemical products, transport equipment and machineries.3 Like Malaysia, the 
electrical and electronic sector accounts for a major proportion of the manufac-
turing assets but at a higher percentage at 43% in 1998. However, Singapore’s 
manufacturing activities are at the higher-end of the value chain than Malaysia 

                                                      
1 Structure of Malaysia’s Manufacturing Sector, MIDA, 2000 
2 Policy Instruments for Stimulating R&D, United Nations University, Sunil Mani, December 2000 
3 Singapore Department of Statistics, 2000 
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as observed from its four major manufacturing activities by assets (see Table 2).  
This is a result of the Singaporean government’s intervention to develop value-
added export oriented manufacturing activities especially in areas of high tech-
nology due to its lack of natural resources. Since local enterprises initially lacked 
technical capabilities in manufacturing high technology products and a network 
of contacts in the international markets, the Singaporean government initially 
targeted foreign MNCs to invest in Singapore. As a result, assets in manufacturing 
in Singapore are mostly foreign MNC owned, while in Malaysia foreign ownership 
accounts for only half of the total assets.4 

 
Table 2. Major Manufacturing Industries by 

Fixed Asset in Singapore (1998) 
Industry % of Total 

Assets 
Electrical & electronics 43 
Chemical products 13 
Transport equipments 7 
Machineries 6 
Others 31 
Total 100 
Source: Singapore Department of Statistics 

11..22  MMaallaayyssiiaa’’ss  PPoossiittiioonn  oonn  RR&&DD  iinn  tthhee  DDeevveellooppiinngg  CCoouunnttrriieess  
The European Commission reported in 1997 that only 50 
developing countries were actively involved in develop-
ment of science and technology. Furthermore 98% of the 
developing world’s R&D spending, 95% of the scientists & 
engineers and 99% of the total number of patents from US 
and European Patent offices were from these 50 develop-

ing countries.  However only 8 countries (South Korea, Taiwan, Singapore, China, 
Pakistan, India, South Africa and Brazil) had an R&D intensity of above 0.50%.  

Though Malaysia is the world’s third largest exporter of electrical and electronic 
products, the European Commission reported in 1997 that Malaysia’s R&D inten-
sity and density of scientists & engineers was relatively low. The following scenario 
was reported in the European Commission’s report: 

 R&D activities in high technology manufactured by foreign MNCs in Malaysia 
were mostly conducted outside Malaysia and often in their home countries. 

 Manufacturing by local enterprises were mainly in the low technology sector 
requiring minimal R&D activities. 

The report indicated Malaysia’s neighbour, Singapore, had a higher R&D intensity 
than Malaysia and density of scientist & engineers that was 25 times higher 

                                                      
4 Public Innovation Policies in Developing Countries, United Nations University, Sunil Mani, October 
1999 
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though it had a population that was 7 times lower than that of Malaysia. Even 
Thailand and Indonesia, which had an R&D intensity that was lower than Malay-
sia, had a higher density of scientist and engineers than Malaysia. 

 
Table 3. Research Intensity and Personnel (1990-1997) 

Country R&D Intensity Density of 
S&E in R&D 

Malaysia 0.24 93 
Brazil 
Singapore 
Indonesia 

0.81 
1.13 
0.07 

168 
2318 
182 

Thailand 
Pakistan 

0.13 
0.92 

103 
72 

India 0.73 149 
Philippines 0.22 157 
China 0.66 454 
Argentina 0.38 660 
South Africa 0.73 1,031 
South Korea 2.82 2,193 
Taiwan 1.74 1,028 
Source: World Bank report in 2000 

 

Assessing the number of patents produced from a country can be used as an 
indicator to measure a country’s progress or developments in R&D, though it 
does have its limitations. Among the 50 developing countries, South Korea and 
Taiwan had the largest number of patents registered by the US Patent Office in 
1999. Even countries such as Singapore and South Africa had a higher number of 
patents than Malaysia.  

Though Malaysia had 30 registered patents with the US Patent Office in 1999, 13 
were from foreign MNCs (mainly from Motorola) based in Malaysia while the 
remaining were from local enterprises or individuals. However there was a distinct 
difference in types of products and processes registered between Malaysia and 
Singapore: 

 Patents registered in Singapore were mainly in high technology products and 
processes, which included semi-conductor devices, solid state devices, elec-
trical connectors, computer graphics, chemistry & molecular biology, televi-
sion, electrical discharge devices, electrical measuring & testing devices, 
electrical non-linear devices and radiation imagery chemistry.  

 Though technology products and processes were patented from Malaysia, 
many were for relatively low technology products and processes in foods, 
printing, buckles & buttons, metal fusion bonding, games using projectiles, 
cleaning liquids and horizontally supported planar surfaces. 
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Table 4. Patents Granted by the US Patent Office 

Country 1997 1998 1999 
Malaysia 17 23 30 
Singapore 94 120 144 
China 62 74 91 
Argentina 35 43 44 
South Africa 101 115 110 
South Korea 1,891 3,259 3,562 
Taiwan 2,057 3,100 3,693 
Source: US Patent Office 

11..33  MMaallaayyssiiaa’’ss  EExxppeennddiittuurree  oonn  RR&&DD  
Singapore’s R&D intensity increased within a period of 20 years 
from 0.2 in 1978 to 1.76 in 1998 and compared favourably with 
many OECD countries. In fact Singapore’s R&D intensity was 
even higher than that of many developed countries such as 
Norway, Austria, Canada and Australia. Furthermore Singapore, 
Taiwan and South Korea were the only developing countries 
with R&D intensities above 1.0.  It was estimated that sales of 

S$9.6 billion in 1997 and S$13 billion of products and services in 1998 in Singapore 
could be attributed to R&D performed in the country.5 

Though Malaysia’s R&D expenditure increased by 105% from 1997 to 1998, R&D 
intensity (0.39) remained low in comparison to Singapore. Furthermore Malaysia’s 
R&D intensity actually declined over a period of 4 years from 0.37 in 1992 to 0.22 
in 1996 before the onset of the Asian economic crisis in 1997.  Though R&D ex-
penditure increased by 105% from 1997 to 1998, the Asian economic crisis (im-
pacting Malaysia’s economy and financial status) subsequently affected 
interpretation of the country’s expenditure on R&D and R&D intensity: 

 The Malaysian ringgit devalued by as much as 50% against major currencies 
such as the US dollar causing the local value of imports such as scientific 
equipments and machineries to rise. 

 Malaysia’s economic growth or GDP declined significantly by 7% in 1998, 
which had a further impact in increasing the country’s R&D intensity. 

 

 
 
 
 
 

                                                      
5 Singapore National Science and Technology Board 
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Table 5. Country Comparison of Gross Expenditure on R&D 
 Country 1994 1996 1998 

Malaysia 
  Value (RM) 
  Growth  

 
611 

11.0% 

 
549 

-10.2% 

 
1,127 

105.3% GERD Singapore 
  Value (S$) 
  Growth 

 
1,174 
23.7% 

 
1,792 
52.6% 

 
2,492 
39.1% 

Malaysia 
  Ratio 
  Growth 

 
0.34 

-8.1% 

 
0.22 

-35.3% 

 
0.39 

77.3% GERD/GDP 
Ratio (%) Singapore 

  Ratio 
  Growth 

 
1.09 

-6.8% 

 
1.39 

27.5% 

 
1.76 

26.6% 
Source: Spire analysis based on data obtained from MASTIC (Malaysia) and National 
Science and Technology Board (Singapore).  Based on bi-annual growth rate.  

 

The private sector has played an increasing role in Malaysia’s R&D activities and 
has been the single largest investor accounting for nearly two-thirds of the total 
R&D investments in 1998. However, unlike Singapore, there is little information to 
gauge the sales revenue from the Malaysian private sector as a result of engag-
ing in R&D. The second largest investor in R&D is the public sector consisting of 
government departments and research institutes followed by institutes of higher 
learning. This scenario in Malaysia follows similar patterns and proportions as 
those observed in Singapore.   

In 1992, the private sector contracted about 16% of their R&D expenditure to 
external agencies mainly conducted by foreign companies. However contract-
ing R&D activities by the private sector declined to 9% in 1998 indicating increase 
in-house capabilities to conduct R&D. Contracting by the private sector to gov-
ernment research institutions and institutes of higher learning remain negligible 
and there is little contact to exchange ideas, knowledge, technique and devel-
opment of common objectives. 

 
Table 6. Country Comparison of Sector Gross Expenditure on R&D 

Sector Country 1994 1996 1998 

Malaysia 48 73 66 Private sector (%) Singapore 63 62 62 
Malaysia 27 20 22 Government (%) Singapore 21 25 26 
Malaysia 25 7 12 Institute of higher 

learning (%) Singapore 16 13 12 
Source: MASTIC (Malaysia) and National Science and Technology Board (Singa-
pore) 
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Malaysian enterprises account for the majority of the R&D expenditure in Malay-
sia. Though foreign companies own nearly half of Malaysia’s manufacturing 
assets and most of the assets in the high technology sector, they invest relatively 
little in domestic R&D. This is especially the case among Japanese, Korean and 
Taiwanese companies preferring to conduct R&D in their home countries.6 How-
ever the situation is reverse in Singapore whereby foreign companies are the 
major investors of R&D though Singaporean enterprises have been increasingly 
involved in R&D since 1998. 

 
Table 7. Country Comparison on Share of R&D Investments Between 

Local and Foreign Companies 
 Country 1994 1998 

Malaysia 60 62 Local companies (%) 
Singapore 32 44 
Malaysia 40 38 Foreign companies (%) 
Singapore 68 56 

Source: Spire analysis based on data obtained from MASTIC (Malaysia) and 
National Science and Technology Board (Singapore) 

 

Though investment in R&D is higher among local enterprises in Malaysia com-
pared to Singapore, Malaysian enterprises have been mainly involved in rela-
tively low technology based R&D activities. The main reasons for the scenario in 
Singapore are: 

 Singapore’s small market has forced many Singaporean enterprises to seek 
international markets for export of their products.7 To remain competitive in 
the international markets, there has been a strong need for Singaporean en-
terprises to remain innovative through R&D. 

 The Singaporean government’s R&D policy on innovation can be divided into 
2 major phases. The first phase leading to 1991 was to encourage foreign di-
rect investments into Singapore resulting in a spill over of local small and me-
dium enterprises. The second phase involved establishing formal institutions 
such as the National Science and Technology Board responsible for develop-
ing and assisting local enterprises in R&D. 

 Establishment of a set of financial and non-financial incentives targeted at 
both Singaporean enterprises and foreign MNCs to stimulate local develop-
ments in R&D. 

However Malaysian enterprises are more oriented towards the domestic than the 
international markets and therefore less “pressured” to remain innovative and 
seek developments in high technology through R&D. Though the Malaysian 
government has policies on local development of R&D, they were developed at 

                                                      
6 Industrialisation Meets Globalisation, Uncertain Reflection in East Asia Experience, Larry Wesphal, 
October 2000 
7 A prime example is Creative Technologies, which produces audio hardware and software for 
multimedia applications in computers. 
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later stage after Singapore and remain relatively less coordinated. Furthermore 
the involvement of venture capital fund in the high technology sector for local 
enterprises came at an earlier stage in Singapore than Malaysia.8 

Sourcing of funds for R&D among local enterprises in Malaysia indicates similar 
patterns to that of Singapore - internal funds within the company. However there 
is greater involvement by the Singaporean government to fund R&D develop-
ment for the private sector and such funds increased further by 1998. However, in 
Malaysia, government funding for R&D in the private sector were established at a 
later stage than Singapore. 

 
Table 8. Country Comparison on Source of R&D Funds in Private 

Sector 
Source of Funds Country 1996 1998 

Malaysia 92 83 Own Funds (%) Singapore 94 82 
Malaysia 0 3 Government (%) Singapore 2 10 
Malaysia 8 14 Other external 

funds (%) Singapore 4 8 
Source: MASTIC (Malaysia) and National Science and Technology Board 
(Singapore) 

11..44  MMaallaayyssiiaa’’ss  HHuummaann  RReessoouurrcceess  DDeevveellooppmmeenntt  iinn  RR&&DD  
Malaysia still has a shortage of skilled human resources in the 
field of science and technology putting limitations on develop-
ing the country’s R&D capabilities. The main reason is that most 
tertiary courses offered by Malaysian universities are in the arts, 
humanities, business and law.  Furthermore there have been a 
high proportion of tertiary courses in multimedia at the expense 
of the basic sciences, technology and engineering courses. As 
a result, the proportion of science graduates declined from 33% 

during the 5th Malaysia plan to 28% during the 7th Malaysia plan while graduates 
in technical and engineering remained constant. 

However in Singapore, greater emphasis is placed on the sciences and technol-
ogy in tertiary education. Approximately 75% of the courses in the polytechnics 
and 62% of the university courses in Singapore are in the sciences and technol-
ogy.  Furthermore the Singaporean government has been investing RM1.9 billion 
to strengthen the R&D capabilities of its universities.  

 

 

                                                      
8  Policy Instrument for Stimulating R&D in the Enterprise Sector, United Nations University, Sunil Mani, 
December 2000 
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Table 10. Output in University Degree Courses in Malaysia 

Source of Funds 5th 
MP* 

6th 
MP 

7th 
MP 

Arts, humanities, business & law 53 62 57 
Sciences & medicine 33 25 28 
Technical & engineering 14 13 15 
Source: Economic Planning Unit. MP*: Malaysia Plan 

 

One of the major differences between Malaysia and Singapore, is the higher 
proportion of research scientists and engineers (RSE) produce from Singapore 
tertiary education compared to Malaysia. As a result nearly 85% of Singapore’s 
RSE consists of Singaporean citizens and Singapore has an RSE density that is 
higher than South Korea or Taiwan. Though the RSE density in Malaysia has in-
creased significantly from 2.1 in 1992 to 7.0 in 1998, the ratio is considered low for 
a nation to develop its technological capabilities in R&D. 9 

 
Table 11. Country Comparison on Research Scientists & Engineers 

(RSE) per 10,000 workforce (RSE density) 
Country 1994 1996 1998 

Malaysia 
  RSE density 
   Growth  

 
5.8 

176.2% 

 
5.1 

-12.1% 

 
7.0 

37.3% 
Singapore 
  RSE density 
  Growth 

 
41.9 
5.3% 

 
56.3 

34.4% 

 
65.5 

16.3% 
Source: MASTIC (Malaysia) and National Science and Technology Board 
(Singapore), Based on bi-annual growth rate. 

11..55  CCoonncclluussiioonn  oonn  RR&&DD  iinn  MMaallaayyssiiaa  
One of Malaysia’s current major weaknesses in R&D is the 
shortage of skilled human resources in the sciences and tech-
nology, though the Malaysian government has placed much 
emphasis through its policies, efforts, financial & non-financial 
incentives, training and tertiary education to spur develop-
ments in R&D. Nevertheless Malaysia has been commended 
on its efforts and is comparable to efforts undertaken in Sin-
gapore and even the United States and Japan.10  

Much of the R&D investments are from the private sector and the majority from 
local enterprises. However Malaysia’s R&D intensity still indicates that it is still 
below that of other developing countries such as South Africa, Pakistan, India, 

                                                      
9  Singapore National Science and Technology Board 
10 Policy Instrument for Stimulating R&D in the Enterprise Sector, United Nations University, Sunil Mani, 
December 2000 
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China, Brazil and Venezuela.11 A major reason for Malaysia’s low R&D intensity is 
that many Malaysian enterprises are oriented towards the domestic market and 
therefore remain less “pressured” to be innovative, through R&D, to be competi-
tive in the international markets.  

Linkages between the private sector and institutes of higher learning and gov-
ernment research institutions remain relatively weak or non-existent. Therefore 
much of Malaysia’s R&D activities at the institutional level have not been able to 
pass through the commercial stage of development.  

Thus the future of Malaysia’s R&D capabilities and its progress would depend on 
the following broad developments: 

• Increase tertiary enrolments in basic sciences and technology courses. 

• Strong links between business, higher learning institutions and government.  

• Greater awareness from the private sector on R&D and its benefits. 

• Availability of funds for R&D for small and medium size enterprises. 

• Identify and develop targeted industries to develop R&D capabilities. 

Nevertheless there has been increasing government involvement to fund R&D 
activities in the private sector. Venture capital funds and debt venture financing 
from government-own companies such as Malaysian Venture Capital and Ma-
laysian Debt Ventures have recently been made available for Malaysian enter-
prises. 

 

                                                      
11 World Bank report in 2000 


