
CHAPTER 3 - NATIONAL OVERVIEW FOR R&D RESOURCES  
 
 
3.1 Human Resources for R&D  

The equivalent of 6,675.6 person years of effort (full-time equivalent or FTE) on 
R&D took place in Malaysia in 1994. Of this, 3,660.5 person years (54.9%) was 
performed in government agencies and public research institutions, 492.0 (7.4%) 
in institutes of higher learning and 2,500 (37.4%) in the private sector. Less than 
one percent was performed in non-profit organisations ( See Fig.3.1). 
Fig. 3.1: R&D Personnel (FTE) by Sector  
Source : Table 3.1  

 

 

Since in 1992 total R&D human resource efforts (FTE) was 4,563, there has 
therefore been an increase by 46% since 1992. This represents an average 
annual growth of 23%.  



There were 2,286.6 person years of effort by researchers, the most highly 
qualified research personnel in 1994 (see Fig. 3.2). Of this 48.8% took place in 
the private sector, 33.6% in government research institutions and 16.8% in 
institutes of higher learning. Foreign researchers contributed only 4.5% of the 
total with the majority engaged in the private sector. The ratio of technicians and 
other support staff to researchers was highest in government agencies and 
public research institutes and lowest in non-profit organisations. 
Fig. 3.2: Percentage of Researchers (FTE) by Sector 
Source : Table 3.1  

 

 

In terms of headcount, a total of 11,472 individuals were involved in R&D 
activities. Comparing the FTE figure of 6,675.6 against the headcount figure of 
11,472, it shows that individuals involved in R&D activities spent only about 58% 
of their time doing R&D and the balance on other tasks such as administration, 
teaching, etc. (see Fig. 3.3) 
Fig 3.3 R&D Personnel (FTE and Headcount) by Sector and Category 
Source : Table 3.1 and Table 3.2  



 

 

 

Discrepancies between FTE and headcount figures varied between sectors. The 
higher education sector for example demonstrated a very wide difference 
compared to others. This may reflect the fact that academicians has to perform 
other tasks (such as teaching) in addition to R&D activities.  



Female personnel contributed 25% of total R&D effort (FTE), compared from 
30% in 1992. However, as in 1992, there were significant differences between 
sectors with the government research institutes employing the highest proportion 
of females in ‘researcher’ category and the non-profit organisations employing 
the least (see Fig. 3.4). 
Fig. 3.4. Female R&D Personnel (FTE and Headcount) by Sector 
Source : Table 3.3 and Table 3.4  

 

 



 

Figure 3.4 also show a similar scenario for female individuals (headcount). The 
efforts contributed by female personnel (FTE) as a percentage of headcount is 
only about 56.5%.  

3.2 Financial Resources for R&D  

The total reported expenditure on R&D in Malaysia increased from RM550, 
699,237 in 1992 to RM611,226,464 in 1994. This represents an average annual 
growth of 5.5%. The to tal figure is a minimum for national R&D expenditure. As 
in 1992, there are reasons to believe that the expenditure for higher education 
institutions in particular was understated due to the imperfect research reporting 
systems practised by some universities plus there were no response from some 
large companies in the private sector.  

The private sector accounted for 47.9% of total reported expenditure, followed by 
government research institutions (27.0%) and institutes of higher learning 
(24.7%). Non-profit organisations accounted for less than 1% of the total 
expenditure (see Fig. 3.5). 
Fig. 3.5 R&D Expenditure by Sector  
Source : Table 3.5  



 

 

Capital items - ‘land and buildings’ and ‘machinery and equipment’ accounted for 
40% of the national expenditure on R&D. The balance of 58.3% was for ‘labour 
cost’ and ‘operating cost’ (see Fig 3.6). 
Fig. 3.6 R&D Expenditure by Type of Costs  
Source : Table 3.5  



 

 

In terms of sources of funds, all the sectors, especially the private sector, were 
mainly using their own funds for R&D activities. This accounted for nearly 60% of 
the total funds used in 1994. (see Fig 3.7). ‘Other Malaysian sources of fund’ was 
another significant category. The Federal Government contributed only 17% of 
the total R&D funds. Foreign funds constitute less than 1% of the total amount. 
Fig. 3.7 R&D Expenditure by Source of Funds  
Source : Table 3.7  



 

 

More than RM41 million worth of R&D activities were contracted out in 1994 (see 
table 3.8). The private sector contracted out 83% of their extramural R&D 
expenditures to overseas organisations.  



 

3.3 National R&D Focus and Priorities  

The proportion of national R&D expenditure allocated to applied research 
increased significantly from 49% in 1992 to 63% in 1994. The shares of both 
experimental development and basic research were reduced from 38% and 13% 
respectively in 1992 to 30% and 7% in 1994. Different sectors emphasised 
different type of activities as shown by Fig. 3.8 
Fig. 3.8: R&D Expenditure by Type of Activity  
Source : Table 3.8  

 



 

In terms of fields of research (FOR), applied sciences and technologies emerged 
by far as the most important, contributing approximately 31% of total national 
R&D expenditure (see Fig. 3.9). Agricultural sciences and engineering sciences 
were the second and third most important fields accounting for 22% and 15% 
respectively. Social science and humanities together contributed approximately 
only 1% of the total. 
Fig. 3.9 R&D Expenditure by Major Field of Research 
Source : Table 3.9  

 



 

In terms of overall socio-economic objectives, national expenditure figures 
indicated manufacturing to be the most important. However its overall share of 
total expenditure dropped from 53% in 1992 to 40% in 1994. The second most 
important objective was ‘Energy Resources’ (22.3%) followed by ‘Plant 
Production and Primary Products’(18.8%) (See Fig. 3.10). 
Fig. 3.10 R&D Expenditures by Major Socio-economic Objectives 
Source : Table 3.11  

 



 

The different sectors exhibited differing priorities as far as objectives were 
concerned. For example the government research institutions’ researchers 
channelled more of their efforts to the objectives of Plant production and primary 
products (see Table 3.12). On the other hand, researchers from the private 
sector overwhelmingly focused more of their efforts on manufacturing. 
Manufacturing and plant production were the top two socio-economic objectives 
for the institutes of higher learning.  

The fields of research (i.e. expertise) utilised by researchers in enhancing these 
objectives differed between sectors. Government investment in human resources 
were strongest in the fields of agricultural sciences with other contributions 
coming from the areas of biological sciences and applied sciences (see Table 
3.9).  

 



Researchers in institutes of higher learning focused relatively more of their efforts 
on biological sciences and agricultural sciences.  

Researchers from the private sector on the other hand channelled more of their 
efforts into the fields of information, computers and communication technology. 
Engineering sciences and applied sciences were also important.  

In terms of the actual number of researchers (headcount) as in Fig. 3.11, the 
largest was in the field of ‘Agricultural Sciences’(30% of total researchers) 
followed by ‘Engineering Sciences’ (15%) and ‘Applied Sciences and 
Technologies’(13%). 
Fig. 3.11 Number of Researchers (Headcount) by Major Field of Research 
Source : Table 3.10  

 

 

 



3.4 Location of R&D Activities  

Fig. 3.12 reveals that R&D activities were concentrated in the state of Selangor. 
The state accounted for 54.8% of total R&D expenditure in 1994. Pulau Pinang 
which was the second most important location of R&D activities in 1992 dropped 
one place to third. Its place was taken up by Kuala Lumpur which accounted for 
12.5% of total R&D expenditure. 
Fig. 3.12 : Location of R&D Expenditure by Sector 
Source : Table 3.14  

 

 



3.5 Factors Limiting R&D Activities  

A large variety of factors, both internal and external, were cited by respondents 
as limiting their organisations’ R&D efforts. The most significant internal factor 
was ‘Delays in making decisions’(9.5%). This was cited by more than 300 
respondents from government research institutions, and 133 respondents from 
the higher education institutes, as compared to only 41 respondents from the 
private sector (see Fig. 3.13 and Table 3.15). The second most important factor 
was ‘Lack of R&D management know-how’, followed by ‘Lack of demand for new 
products/ R&D strategy’.  

Fig. 3.13 Overall Internal Factors Limiting R&D Activities Source: Table 3.15  

Ranking Factor 

1 Delays in making 
decision 

2 
Lack of R&D 
management know-
how 

3 
Lack of demand for 
new products / R&D 
strategy 

Source : Table 3.15  

However the external factor cited most frequently (11.5%) for all sectors was the 
‘Shortage of R&D personnel’ (see Fig. 3.14 and Table 3.16). This was followed 
by ‘Fast technology advancement’ (9.1%) and ‘Increasing labour cost’(8.6%).  

Fig. 3.14 Overall External Factors Limiting R&D Activities Source: Table 3.16  

Ranking Factor 

1 
Shortage of R&D 
personnel s with 
requisite expertise 

2 Fast technology 
advancement 

3 Increasing labour cost

Source : Table 3.16  



 

‘Increasing competition’ was the second important factor by the private sector. 
However, the government research institutions nominated ‘Fast technology 
advancement’ as their second important factor. This is not surprising considering 
the different priorities and goals that exist between sectors.  

3.6 Patents and Utility Innovation  

In 1994, Malaysia received 3,587 applications for patents and utility innovations 
and granted a total of 105 (see Tables 3.22 and 3.23). The biggest number of 
applications came from the United States (34%), Japan (19%), and the 
U.Kingdom (9%). In terms of autosufficiency ratio for applications 
(Residents/Total) the figure for the country was 6.2% which is quite low 
compared with other Asean countries. For example the figure for Indonesia in 
1992 was 14.6%, for Philippines in 1992 was 38.9% and for Thailand in 1992 
was 11.7%. (see Table 3.24). Nevertheless, it is worth noting that the rapid pace 
of technological change (especially in electronics and information technology 
sector) is gradually reducing the importance of patents as an indicator of national 
R&D capabilities.  



 



 

 

 



3.7 International Comparisons  

Total R&D expenditure for Malaysia was RM 611.2 million in 1994. This 
accounted for only 0.34 % of the country’s GDP in that year. Compared to 
international standards this is quite low where for example Taiwan achieved 
1.82%, Singapore 1.12% and South Korea 2.33% (see Fig. 3.15). To put the 
figure into perspective it is worth noting that SONY corporation alone spent 
RM3.675 billion (US$1.5 billion) in 1992. 
Fig.3.15 R&D Expenditure as Percentage of GDP - Selected Countries 
Source : Table 3.17  

 



 

However Malaysia exhibited an impressive R&D expenditure growth compared to 
other countries as shown in Fig. 3.16. The annual growth rate of 5.5% was higher 
than any OECD country, including Japan. However, other ASEAN countries and 
East Asian NICs such as Taiwan and South Korea exhibited far greater growth in 
R&D expenditure. 
Fig. 3.16 International Comparison of Real Growth in R&D Spending 
Source : Table 3.18  



 

 



In terms of the human resource efforts in R&D in 1994, Malaysia was also 
unimpressive by international standards. In terms of headcounts or persons, 
there were only 2.3 researchers (Headcount) per 10,000 population (Table 3.17). 
This is very low when compared to other NICs such as Taiwan, Singapore and 
Korea. For example, in 1993 Korea had 22 researchers (Headcount) per 10,000 
population whilst Taiwan had 26 researchers (Headcount) per 10,000 population 
in 1994. Moreover Singapore had 37.9 researchers per 10,000 population 
(headcount) in 1992 (see Fig.3.17). 
Fig. 3.17 Researchers per 10,000 population - Selected Countries 
Source : Table 3.19  

 



 

In terms of person year of effort (FTE), there were only 1.2 researchers (FTE) per 
10,000 population (Table 3.20) and 2.9 person years (FTE) per 10,000 labour 
force (Table 3.21). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


