CHAPTER 6 - INSTITUTES OF HIGHER LEARNING R&D ACTIVITIES

6.1 Structure of Sector

Malaysia’s institutes of higher learning also play a significant role in the area of
R&D. Apart from helping the organisations to fulfil their traditional role of the
expansion of knowledge, R&D activities also serve to train future scientists,
technicians and other research personnels.

6.2 R&D Expenditure by the Institutes of Higher Learning

Institutes of higher learning spent a total of RM150.9 million in 1994. This
represents an increase of 197% from 1992. A breakdown by type of costs and
institution is shown in Fig. 6.1. The biggest spender was UPM which accounted
for 88% of total expenditures of Malaysian institutes of higher learning. The
second biggest spender was UKM which accounted for 5.4%. Five institutions
individually ~ contributed less than 1% of the total expenditure.
Fig 6.1 Institutes of Higher Learning R&D Expenditures - selected IHL
Source : Table 6.4
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Table6.4 Higher Education R & D Expenditure (RM) by Type of Cost
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The large differences between the reported expenditures between the
universities point to a possible under-reporting of R&D activities to the survey at
some of the institutions. This is not surprising since R&D activities at some
universities are not completely planned and monitored centrally. Many
researchers obtain R&D funding directly from outside sources and they fail to
report their activities to university administrations. In addition, even if researchers
were able to report expenditures from direct grants (e.g. from IRPA grant
schemes), in some cases, salary costs, departmental and other overheads were
not reported.

Machinery and equipment being part of the capital item, contributed 82% of the
total R&D expenditures of institutes of higher learning (see Table 6.4). The bulk
of the expenditure for this category was incurred at UPM (98%). The low
percentage contribution of UTM, an engineering oriented institution, to total
machinery and equipment expenditure (less than 1%) is probably one of the most
surprising findings of this survey. A reason for this could be most of the capital
items have already been in place well before 1994.

Overall, the higher education spent about RM18,700 per researcher on labour
(see Table 6.15) and this is dominated by UPM with an expenditure of about
RM27,000 per researcher, followed by UKM at RM19,800 and USM at RM
16,200.



Fig. 6.4 Institutes of Higher Learning Researchers (FTE and Headcount) by Field of Research
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Table 6.15 Higher E ducation R & D Expenditure (RM) Per Researcher
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6.3 Human Resources for R&D at the Institutes of Higher Learning
The total research efforts put in by the higher education in 1994 was 492

personnel (FTE): 383.1 researchers (FTE), 51.2 technicians (FTE) and 57.6
supporting staff (FTE). This total figure is a substantial decline from 519.2 in
(see
Fig 6.2 Institutes of Higher Learning R&D Personnel (FTE and Headcount)
Source : Table 6.1 and Table 6.2

1992

Fig

6.2).



Fig 6.2 Institutes of Higher Learning R&D Personnel (FTE and Headcount)
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Table 6.1 Higher Education R & D Personnel (FTE) by Nationality and Category
Malaysians Foreigners
Institution Total
Researchers Technicians Others Total Researchers Technicians Others Total
UTH 15.58 1.30 1.10 17.08 0.70 - - 0.70 15.68
UL 3.36 - 0.99 4.35 0.38 - - 0.38 473
[BE3S 20,70 720 10.30 38.20 3.95 - - 3.95 42.15
ITH 508 1.80 2.30 10.08 0.0g - - 0.08 10.16
Ula 0.45 0.05 - 0.50 2.00 - - 2.00 2.50
UEI 76.70 11.92 g.00 06.62 025 - - 025 105 87
TP 150,23 19.33 2322 200177 6.50 - - 6.50 208.27
UNIMAS 3.20 - 0.40 3.60 - - - - 3.60
UM 60,78 0.6f 11.34 00.77 5.28 - - 5.28 06.05
Total 354.07 51.25 57.65 463.87 28.14 - - 28.14 402.00




Tablej6.2 Higher Education R&D Pejrsonnel [Headcount] by Nationality and Category

Malaysians Foreigners
Institution Total
Researchers Technicians Others Researchers Technicians Others

UTH 48 7 2 3 66
UM 48 - 12 3 63
s 64 12 26 9 11
ITM an 12 4 1 107
UL4 4 1 - 2 : . .
UKM 213 36 54 13 316
UPM 336 47 53 9 445
UNIMAS 16 - 4 - - - 20
UM 205 23 43 11 283

Total 1024 138 204 21 - - 1417

As a proportion of R&D individuals (headcount), the efforts put in by researchers
especially was only about 36%, a third of their official working hours; meaning
that the bulk of 64% were for other activities including teaching and
administration.

The female researchers contributed about 40% of the total higher education
researcher’s effort (see Table 6.3) with UPM dominating; UKM and UM both
equally second ranking.

Also as a proportion of the country’s total, researchers (FTE) from the higher
education represent 17%, down from 32% in 1992.



Table 6.3 Higher Education R & D Personnels (FTE & Headcount) by Category and Gender

FTE Headcounts
Institution Resear chers Technicians Others Resear chers Technicians Others
Male Fenale Male Female Male Female Male Female Male Fanale Male Fanale

UTM 1245 383 1.30 - 0.0s 1.05 41 10 7 - 2 ]
UUM 2.34 140 - - 0.67 032 38 13 - - & 4
UsM 2010 4.55 5.10 2.10 5.10 5.20 58 15 9 3 12 14
ITM 478 128 165 015 2.30 - 63 23 11 1 4
UlLa 245 - 0.0s - - - 4 - 1
UKM 4835 3761 751 441 6.40 1.40 1348 90 25 11 35 19
UPM 9803 47.70 13.68 585 1559 T3 222 123 37 10 42 11
UNIMAS 245 075 - - 0.40 - 13 3 - - 4
UM 3780 3724 .58 208 3.29 g.05 118 98 18 5 23 20

Total 228.74 15437 36.86 14.39 33.50 23.85 700 375 108 30 130 i)

6.4 Fields Of Research Conducted at the Institutes of Higher Learning

Institutes of higher learning in Malaysia spent the most amount of R&D money in
the fields of Applied sciences and Technologies (83.2% of total institutes of
higher learning research expenditure) followed by Biological sciences (3.2%) and
Agricultural sciences ( 3.0%). (see Fig. 6.3).
Fig 6.3 Institutes of Higher Learning R&D Expenditure by Field of Research
Source : Table 6.11
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The bulk of research expenditures in the above fields
However the bulk of research expenditures on Environmental sciences and
Material sciences were spent mostly at UKM. Social science and physical
research expenditure on the other hand were mostly spent at UM (see Table

6.5).

Table 6.5 Higher Education R&D Expenditure (RM) by Instiution and Socio-Economic Objective (SEQ)

were spent at UPM.

. . o Institutes F Higher Learning
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In terms of total research efforts (FTE) by the researchers (see Fig 6.5),
Biological sciences emerged as the most important field at institutes of higher
learning (24%), followed by Agricultural sciences (17%) and Applied sciences
and technology (9%) (Fig. 6.3).
Fig. 6.4 Institutes of Higher Learning Researchers (FTE and Headcount) by Field
of Research
Source : Table 6.9
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Table 6.9 Higher Education R.esearchers (FTE) by Institution and Field of Research {F OR)

FOR Code| Field of Research Institutes of Higher L carning T atal o of Toeal
LTH [N} 0] UM ITH & LK M UPM UNIMAS 510]

F1oiid M zthem = ol Sdercer - - - - - a6 L) - o 032 L)
F1020 Phy s o Sdences - - 0s6 006 - a6 45 - 1413 2475 646
F1030 Chemicd Sdenas - - FE0 0as - 455 GEG - ard 1&i11 473
F10400 Earth Sdareces - - 158 - - a2 "5 - 0rs 175 453
F1050 Irfa, Computer & Comm Tadh 170 207 - 045 - 423 ag0 135 as0 1057 256
F10&0 Applied Sdences & Tach o - 1140 123 157 455 26 - "% ;AT v
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Faoam Hum ani ez anz - - 035 - 450 - - a1z 433 130

T atal 16,55 34 2455 L) 24T k=5 16573 F20 T =il 10000




Table 6.10 gives some indication of the relative R&D strengths of the major
universities in Malaysia. UKM reflected to have the largest number of
researchers (headcount) in the fields of Engineering, Chemical and Marine
Sciences. UPM led others in a number of fields including Agricultural Sciences,
Biological Sciences and Earth Sciences. UM had the largest number of
researchers in the fields of Physical Sciences, Applied Science and Technology
and Medical and Health Sciences. UUM however had the most researchers in
the Information and Computers and Social Sciences.

Table 6.9 Higher Education Researchers {(FTE) by Institution and Field of Research {F OR)

FOR Code Fiold of Recearch Irstitutes of Higher L oerning Takal . of Tatal
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6.5 R&D Objectives of the Institutes of Higher Learning

In terms of socio-economic objectives, 83% of the expenditure went to research
on Energy Resources with the bulk of it focusing on research on Non-
conventional Energy Resources (see Fig 6.5). The next most important socio-
economic objective was Manufacturing which constituted approximately only 5%
of the expenditure followed by Health (2.4%). Research on Social Science and
Humanities constituted less than 1% of the total expenditure by the higher

education sector.
Fig. 6.5 Institutes of Higher Learning R&D Expenditure by Major Socio-Economic
Objective

Source : Table 6.13
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On the other hand, Manufacturing received the most research efforts (FTE), i.e.
25%, followed by Plant production and plant primary products(15%), (see
Fig.6.6).

Fig 6.6 Institutes of Higher Learning R&D Efforts by Socio-Economic Objectives
Source : Table 6.13
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The researcher (FTE) figures in Table 6.7 gives some indication of the higher
education research objectives and priorities in 1994. UPM, for example,
dominated in performing research for the Manufacturing industry in addition to a
number of area traditionally associated with it such as Agriculture and Natural
Sciences. UM dominated its research for Health Sciences, Information and
Computers as well as Social Development and Community Services. UTM on the
other hand dominated its research for Energy Supply in 1994

6.6 Intensity of R&D in the Institutes of Higher Learning

Table 6.1 and 6.4 allow us to rank the higher learning institutes in terms of the
amount of research activities conducted. The top three in terms of R&D
expenditure are UPM, UKM and UM in that order. The ranking is also the same
in terms of research effort (FTE). However this ranking must be treated with
caution due to the fact that the universities differ from each other in many
respects including academic orientations. Moreover some universities which
achieved low rankings, in addition to being relatively young, place more
emphasis on fields such as management or social sciences rather than on
engineering and physical sciences where research expenditures and efforts are
relatively large.

6.7 Factors Limiting R&D Activities in the Institutes of Higher Learning
Overall, the higher education sector nominated ‘Delays in making decisions’ as
the top ranking internal factor (see Table 6.16). The top three factors nominated

by the higher education institutions can be summarised as in Fig. 6.7.

Fig 6.7 Internal Factors Limiting R&D Source: Table 6.16
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Table 6.16 Intemal Factors Limiting R & D by Institution in the Higher E ducation Sector

Interna Fataors
| ntitutiom Toaal
a b c d e f g h i i k m n o P

utm 7 5} 7 g jul 10 5 5] 3 z [ 1 3 1o 5 z 100
UM 5 3 3 5 T 10 o 5] 5 5 5 g g g 5 4 114
LIS 3 2 2 5} 3 3 5 5] z 3 4 z z 5 z - 5]
ITM <] - - o] i} 3 - o] - - i} - - o] o] - 240
Ul& 1 - 1 1 1 1 1 1 - 1 - - - z 1 - el
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The top three factors nominated by the higher education as external factors are
summarised in Fig. 6.8.

Fig 6.8 External Factors Limiting R&D Source: Table 6.17
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Table 6.17 Extemal Factors Limiting R & D by Institution in the Higher Education Sector

Externd Fagtar s
| matitation Tetal
a =] o d = f a [ i k | m n o

UTM T 3 3 3 G G T 4 T 3 4 3 T ] &
LILIM E 3 4 4 4 53 3 1 5 3 5 3 3 B
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