CHAPTER 4 - GOVERNMENT R&D ACTIVITIES

4.1 Government Sector Expenditure on R&D.

Thirty-four government agencies and public research institutions (GRIs) reported
intramural R&D expenditure in 1994 as shown by Table 2.1. The total
expenditure on R&D by the GRIs was RM164.9 million. This represent a fairly
significant reduction from the 1992 GRIs expenditure of RM253.7 million. The
most significant reduction occurred in the capital expenditure category which was
reduced by nearly RM40 million.

Of the 21 institutes that spent more than RM1 million each in 1994, most were
from the primary sector. As in 1992, the two largest spenders on R&D were
MARDI and RRIM. Together they contributed 25% of the total government sector
expenditure on R&D (See Fig. 4.1).
Fig 4.1 R&D Expenditure of Selected Government Research Institutions
Source : Table 4.1
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Tabled.1 Government Sector R&D0 Expenditure (M) by Tupe of Cost
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The only agency outside the primary sector which spent more than RM10 million
was MIMOS which spent RM15.7 million making it the third largest spender in
1994 (in 1992, MIMOS spent only RMO0.24 million). However in view of the
tremendously high cost of research in the field of microelectronics, in reality the
amount was actually still relatively small.

SIRIM, one of the main government agencies involved in industrial research
spent RM3.7 million on R&D in 1994. This amount is not significant because it
contributed only 2.3% to total expenditure of all the GRIs. As stated in the 1992
report, one of the main possible explanation is that most of SIRIM’s activities fall
outside the internationally accepted definition of R&D.

Sources of fund obtained by the GRIs can be seen illustrated in Fig. 4.2.
Fig. 4.2 Government Sector R&D Sources of Fund
Source : Table 4.11
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38% of the R&D funds came from the institutions themselves where a large
portion of it is actually R&D labour cost.

4.2 Government Sector Human Resources for R&D

Thirty four institutions reported employing R&D personnel in 1994. A total
research effort (FTE) of 3,660.5 was reported and this accounted for only 54% of
the government sector R&D individuals (where a total of 6,867 personnel
(headcount) was reported in 1994).
Fig 4.2 R&D Personnel (FTE and Headcount) of Selected Government Research
Institutes

Source : Table 4.2 and Table 4.3
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Figure 4.2 illustrates the breakdown of 3,660.5 R&D personnel (FTE) or research
effort contributed by the government sector which was made up of 767.9
researchers, 411.5 technicians and 2,1481.0 other support staff.

Figure 4.2 also illustrates the distribution of R&D individuals (headcount) across
all three categories of research personnel. The biggest employers were MARDI,
JPSB, JTSB, Semonggok Agricultural Research Centre and RRIM. The primary
industry institutions as a group employ a higher number of R&D support staff. As
an example, the ratio of the support staff to researchers was 2.2 as in the case of
MARDI but only 0.6 in the case of MIMOS.

Focussing on the R&D researchers (FTE) only, about 21% of their efforts were
actually focused into performing R&D activities. The government sector does not
seem to be employing many foreign researchers in their R&D institutes (i.e. only
1.7% of total researchers [FTE] in 1994).

Referring to Table 2.5a a total of 2,019 government researchers (99%) held
degree qualifications or above. Ph.D. holders constituted 23% of the total. The
largest number of Ph.D. holders were from MARDI.

Fig. 4.3 shows that there were only 255 female government researchers (FTE) in
Malaysia in 1994. This constitute 30% of total government researchers (FTE).
The largest group of female researchers (FTE) worked in MARDI as did the

largest group of male researchers (FTE).
Fig. 4.3 Number of Female Researchers (FTE and headcount) for Selected
Government research institutions

Source : Table 4.4 and Table 4.5
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4.3 Government Sector R&D Priorities

Government researchers were overwhelmingly concentrated in the field of
Agricultural Sciences (see Fig. 4.4). With about 400 researchers (FTE) this
constituted about 51% of total government researchers. The second largest field
was Applied Science and Technology which contributes 8.4% of total
government researchers. What is more interesting to note is that only 30.7
researchers (FTE) or only 4% of public sector research efforts was in the field of
Information, Computer and Communication Technologies despite the
government’'s pronouncements of the sector's importance. However the
government’s recent efforts to upgrade this field will probably result in a
significant rise in the number of researchers in this field in the next few years.
Fig. 4.4 Number of Researchers (FTE and Headcount) by Selected Field of
Research

Source : Table 4.6 and Table 4.7
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In terms of government research institutions’ expenditure for R&D, more than half
(i.,e 58%) was spent in the field of Agricultural Sciences; about 10% was in
Biological Sciences and 9% in Engineering Sciences. The field of Applied
Sciences and Information and Computer both had almost the same distribution of
R&D importance overall (see Fig. 4.5).
Fig. 4.5 Government Sector R&D Expenditure by Field of Research
Source : Table 4.6
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4.4 Government Sector Socio-Economic Objectives of R&D

Plant Production and Plant Primary Products emerged as the top socio-economic
objective of R&D in the public sector contributing 45.9% of all expenditures (see
Fig. 4.6). Manufacturing was second (25.0%) followed by Animal Production and
animal primary products (11.3%). Together they accounted for approximately
82% of total government research institutions expenditures. Environmental
Knowledge and Development (combined) contributed a minor of only 5%; as was
Social Science and Humanities (0.7%).
Fig. 4.6 Government Sector R&D Expenditure by Socio-Economic Objectives
Source : Table 4.8
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An almost similar pattern of socio-economic objective’s distribution can be seen
in terms of R&D personnel (both FTE and headcount) as illustrated in Fig. 4.7.
Fig 4.7 Government Sector R&D Personnel (FTE and Headcount) by Socio-
economic Objective
Source : Table 4.8 and Table 4.9
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4.5 R&D Labour Cost per Researcher

Table 4.10 shows labour cost per researcher at government research institutions.
In general, the government sector spent around RM42,378 per researcher in
994. The highest was Malaysian Department of Geological Research, Sarawak
costing at about RM239,000 per researcher, followed closely JPSB at
RM237,600 per researcher. Interestingly, cost per researcher at MIMOS which
conducts research in the field of microelectronics (a field in which R&D activities
are known to be costly) was only RM57,066 per researcher.
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4.6 R&D Contracted out by Government Sector

It is interesting to note here that only one institution in the government sector,
that is the Malaysian Rubber Process Research Association (MRPRA),
contracted out its R&D requirements overseas (see Table 4.12) amounting to
RM10.4 million in 1994.



