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
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Table 3.1 R&D Personnel (FTE) by Category and Nationality
Researchers Technicians Others Total
Sector Grand % of
i i i i R i i i Total Total
Malaysians | Foreigners | Malaysians : Foreigners | Malaysians | Foreigners | Malaysians | Foreigners
Government & Fl's 747 133 414 01 24810 - 3E47.2 13.4 3.660.5 54.9
Private Sector 1.058.1 58.6 345.2 22 10318 41 24352 £4.9 2.500.1 374
Inst. OF Higher Learning 355.0 28.1 513 - 57.6 - 4639 281 432.0 7.4
Mon-Profit Organisation w7 a1 10 - 33 - 19 31 230 0.3
Total 2.183.5 1031 808.9 23 35737 41 6.566.1 1095 | 6.675.6 100.0

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
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Table 3.1 R&D Personnel (FTE) by Category and Nationality

Researchers Technicians Others Total
Sector Grand *% of
Total Total
Malaysians | Foreigners | Malaysians | Foreigners | Malaysians | Foreigners | Malaysians | Foreigners

Government & Fl's 7847 123 4114 01 24810 - 3E47.2 124 3.660.5 54.9
Private Sector 10581 58.6 3452 2.2 1038 41 24352 £4.9 2.500.1 374
Inst. OF Higher Learning 3550 28.1 513 - 57.6 - 4639 281 4920 74
Mon-Profit Organization By a1 10 - 33 - 19 a1 230 0.3
Total 2.183.5 1031 808.9 23 35737 41 6.566.1 1095 | 6.675.6 100.0

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
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Table 3.1 R&D Perseonnel (FTE) by Category and Nationality
Researchers Technicians Others Total
Sector Grand *% of
Total Total
Malaysians | Foreigners | Malaysians | Foreigners | Malaysians | Foreigners | Malaysians | Foreigners
Government & Fl's 7847 123 4114 01 24810 - 3E47.2 124 3.660.5 54.9
Private Sector 1.058.1 58.6 3452 22 10318 41 24352 £4.9 2.500.1 374
Inst. OF Higher Learning 3550 28.1 513 - 57.6 - 4639 281 4920 74
Mon-Profit Organization By a1 10 - 33 - 19 a1 230 0.3
Total 2.183.5 1031 808.9 23 35737 41 6.566.1 1095 | 6.675.6 100.0
Table 3.2 R & D Personnel (Headcount) by Category and Natiohality
Researchers Technicians Others Total
Sector Grand % of
Total Total
Malavsians Foreigners|MalaysiansiForeigners|Malaysians Foreigners| Malaysians i Foreigners
Governmment & Fl's 1985 5 1.046 1 3.783 - £.514 36 £.850 59.7
Private Sector 1339 7 477 3 1262 g 3078 a6 3164 278
Inst. OF Higher Learning 1.024 51 138 - 204 - 1366 51 1417 12.4
Man-Profit Organisation Kl 3 1 - B - 38 3 4 04
Total 4,379 166 1.662 4 5,255 6 11.296 176 1.472 100.0

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
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Table 3.3 R&D Personnel (FTE) by Category and Gender

Researchers Technicians Others Total

Sector
Male Female Male Female Male Female Male Female
Government & Hl's 5411 2269 296.8 .7 19736 5074 28175 2430
Private Sector S06.9 209.8 273.0 BE.5 BE9.9 3EE.1 1.8885.7 B44.3
Inzt. OF Higher Learning 228.8 154.4 369 14.4 338 239 299.4 1926
Mar-Profit Orgarni zation 12.4 G4 - 10 03 30 127 10.4
Total 16891 h975 612.7 1985 | 26836 894.3 | 49853 16903




Table 3.4 R&D Personnel {Headcount) by Category and Gender

Reszearchers Technicians Others Total
Sector
Male Female Male Female Male Female Male Female

Gaovernrnent & Fl's 1443 e van 327 2,938 785 561 1689
Private Sector 1145 27 396 a4 a7 451 2,358 a0E
Inzt. OF Higher Learning Voo CFia] LU 30 130 T4 938 479
Mon-Praofit Organi zation 24 o - 1 1 5 25 &

Total 3.312 1233 1.224 442 3.946 1315 8.482 2.990

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



Fin. 3.5 R&D Expenditure by Sectar

24 7% MPO
. ]
0.5%
Sovt & RIS
27.0%
Private
sector
47 9%
Source Tabie 3.5
Table 3.5 R&D Expenditure (RM) by Type of Cost
Current Expenditure [RM]) Capital Expenditure [RM]
Sector Total [RM] % of
Total
. Land & Machinery &
Labour cost ;i Operating cost Total Building Equipment Total
Government & Fl's 85,646,370 47.997 513 133,643,883 5173974 26,035,154 31.209.123 164,853,011 270
Private Sector 105,305,530 86,557,125 192 462,715 19.053.327 81,067,339 100,120,666 292,583,381 474
Inst. OF Higher Learning 19,123,698 8,362,683 27.486.381 174,360 123,218,763 123393123 150,873,504 24.7
Morn-Profit Organization 1533139 1133.079 2.738.218 - 172,350 172,350 2910568 05
Total 212,274,797 144,056,400 356,331,197 24 401661 230.493.606 254 895,267 611.226.464 100.0

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
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Table 3.5 R&D Expenditure (RM) by Type of Cost

Current Expenditure [RM]) Capital Expenditure [RM]
Sector Total [RM] % of
Total
. Land & Machinery &
Labour cost ;i Operating cost Total Building Equipment Total

Government & Fl's 85,646,370 47.997 513 133,643,883 5173974 26,035,154 31.209.129 164.852.0M1 270
Private Sector 105,305,530 86,557,125 192 462,715 19,053,327 81,067,339 100,120,666 292,583,331 47.9
Inst. OF Higher Learning 19,123,698 8,362,683 27.486.381 174,360 123,218,763 123393123 150,879,504 24.7
Morn-Profit Organization 1593.129 1133.079 2738218 - 172,350 172,350 2910568 05
Total 212,274,797 144,056,400 356,331,197 24 401661 230.493.606 254 895,267 611.226.464 100.0

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



Fig. 3.7 R&D Expenditure by Source of Funds
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Table 3.7 R&D Expenditure (RM) by Source of Funds

Malaysian Funds

Sector Own Funds Federal Government State EF'rivate Sector Others Foreign Fundg Total
IRPA Cess ITAF  Jther Federal By 0 °vormment
Government & Al's E2.9M.025 43,131,522 FENTE - 37,434,454 12,085,250 - 194,080 1485562 164,852.0M
Private Sectar 268773533 - - 135,000 - 120,000 3,435,650 16,857 658 3255540 252 583,381
Inst. OF Higher Learning 23,680,564 15,682,540 - - 826,869 208,920 - 10,333,936 MBS 150,874,504
Mon-Profit Organisation| 2081636 100,000 - - - T2B.A72 2.910.565
Total 357,452,818 | 58,814,062 : 7631118 : 135,000 38,360,323 | 12,412,230 3,435,650 | 127391674 5,593,589 | 611,226,464

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.



Table 3.8 Extramural R&D Expenditure (RM)

Extramural R&D (RM) Contracted to :
Contracted from Institute of Other Foreign Total

Govt & RI's Private Sector Higher Dalaysian Institute

Learning Institutes 0Verseas
Government & RlI's 34,500 517,732 919,479 - 10,394,400 11,866,111
Private Sector 300,731 2,222,887 1,949,276 369,300 24,544,000 29,386,194
Inst. Of Hisher Learning - 106,000 110,000 5,000 - 221,000
Mon-Profit Orgarisation 38,000 106,000 200,000 9,400 353,400
Total 373,231 2,052,619 3,178,755 383,700 34,938,400 41,826,705

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
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Table 3.8 Extramural R&D Expenditure (RM)

Extramural R&D (RM) Contracted to :

Contracted from Institute of Other Foreign Total
Govt & RI's Private Sector Higher Dalaysian Institute
Learning Institutes 0Verseas
Government & RlI's 34,500 517,732 919,479 - 10,394,400 11,866,111
Private Sector 300,731 2,222,887 1,949,276 369,300 24,544,000 29,386,194
Inst. Of Hisher Learning - 106,000 110,000 5,000 - 221,000
Mon-Profit Orgarisation 38,000 106,000 200,000 9,400 - 353,400
Total 373,231 2,052,619 3,178,755 383,700 34,938,400 41,826,705

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
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Table 33 Researchers [FTE) and R & D Expenditure by Field of Fesearch [FOR]
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Fi600 | Biclogial Sdmos mai - wri - a6 36 17as)| 1assert  Tesaos  SmaES aaaees|  sSIo4E 4
Fsam Agriodturd Sderees 1 k=1 e 1.1 613 31 a0 - |=Exd 4,39 122 1EHESIF[ 132223837 216
FHO00 | Medid & Health Sdmes 3 | =5 oa| a0 os weof  smcoor  sosswl  tenaw esmom|  lameao 1%
Fii1m Erwironm ertl Sderers 55 - 1.0 0s 101 s s 05 255 1,504, 5% 27, 0 1,107,563 1,634,577 ALK 12|
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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
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Table 3.11 R &8 D Expenditure {(RM) by Socio-economic Objective (SEQ)

SEOD Codsg Socio-economic Objective Expenditure [RM] 7 of Total
Labour Cost Dperating Cost Land & Building I\::achlnery & Total
quipment
Defence:
510100 Deferce 1,043,225 E76,926 400,000 883,463 3,009,620 0.43
E conomic Development:
520100 | Plant production & Primary products £2.991,805 38633143 2.835.452 10,634,755 115,101,136 18.83
520200 | Anirmal production & Primary products 8,360,129 10,065,144 1.270,481 1.834,707 21530461 352
520300 | Mineral Resources [excluding energy) 315,509 100,331 - 85,617 501.457 0.0s8
520400 | Ernergy Resources 8,324,885 5054 480 1400 122,806,880 136.187.645 2228
520500 | Energy Supply 5.262.948 7561104 2510.379 2.828.459 18,162,890 297
S20600 | Manufacturing 75,457 557 63422323 12,925,893 72,528,602 224331374 36.70
520700 | Construction 530,380 159,353 - 108,603 855,348 0.14
520800 | Tran=zport 1653.457 2555050 1061579 8826543 14.136.730 23
520900 | Information & Communication Services 21341551 2,014,029 222,500 3521823 27.099.913 443
S21000 | Cornrnercial Service 1246142 1783916 1037 480 590,363 4,663,906 0.76
521100 Economic Framework 2435972 2,186,984 526,296 1376426 5,525,678 107
S21200 | Matural Resources 3671644 883 282 226,606 536516 5,318,148 087
Society:
53000 | Health 4,481,953 2,808,708 77,300 BE1.063 8.0253.028 13
530200 | Education & Training 560,644 213526 7.000 37.338 524,508 0.13
530300 [ Social Developrnent & Cornmunity Services 2822113 197,901 - 5,340 485 453 0.08
Environment:
540100 | Ervironmental Knowledge 2.578,722 413,966 109,553 304,473 3,408,720 0.56
S40200 | Erwironmental Aspects of Development 5.511.852 1925973 1.039.224 BE7.812 9,144,867 150
S40300 [ Ervironrnental banagement & Other Aspects 2202 951 1136381 112 846 1315129 4 757,308 0.78
Advancement of Knowledge:
SEOT00 | Matural Sciences, Technologies & Enginesring 3087 687 1783472 35,893 874,657 5781709 095
550200 | Social Sciences and Hurmnanities 869,970 416,383 1680 67867 1,355,905 0.2z
Total 212.274.797 144.056.400 24 401.661 230.493.606 611.226.464 100.00

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).

Table 39 Pesearchers [FTE) and P & D Expenditure by Field of Pesearch [FOR]
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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
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Table 3.10 Researchers [headcount) by Field of Research [FOR])
FOR Code Field of Research Malaysians Foreigners Grand
Govt & | Private Govt & | Private Taotal
Rls Sector IHL NPO Total Rls Sector IHL NPO Total

Fi01o0 Mathernatical Sciences a2 - 07 - 83 - - 0.3 - 03 3
F10200 Physical Sciences 6.6 1o 56.3 - 83.9 20 10 0.2 - 3z a7
F10300 Chernical Sciences 319 E8.0 58.7 - 1B8.5 10 40 13 - 6.3 165
F10400 Earth Sciences 52.3 510 445 - 147.8 23 30 0.2 - .1 154
F10500 Infarmation, Cormputer & Comm Tech 43.0 3480 497 - 4455 - /.0 E7 - 217 468
F10s00 Applied Sciences & Technologies 130.6 2450 329 B0 4745 24 13.0 121 20 354 510
F10700 Engineering Sciences 184.0 339.0 895.6 - 6085 18 25.0 a0 - 34.8 643
F10800 Biological Sciences 1884 4.0 2011 - 403.5 - - B0 - 6.0 409
F10300 Agricultural Sciences 1100 as.0 msa a0 1305.8 218 10 5.5 - 283 1334
F1io00 hedical & Health Sciences 947 6.0 0.3 - 210 27 10 17 - 5.4 218
Finon Ervironmental Sciences 123 24.0 236 n B6.3 - 10 23 1n 4.3 il
F1i200 Material Sciences 46.1 134.0 47.2 - 2273 0.4 60 4.8 - nz 239
F11300 Marine Sciences - - 5.0 - 5.0 - - - - - [}
F20100 Social Sciences 69.7 10 1236 13.0 2133 - 10 20 - 30 216
F20200 | Hurnanities - - 174 - 174 - - - - 17
Total 1.985 1.339 1.024 H 4,379 35 7 51 3 166 | 4.545




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
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Table 3.14 R&D Expenditure {RM) by Geographical Location

St Gow. & Fls Private Sector IHL HFO Tad ¥ oof Tord
Jobor s el o6 14047341 1444900 280000 anke =) 33
Kedh 1053080 11343441 2230 - 2240 T30 IE
Fdatan ZB¥15 JGETRCL: THER - EArchl=) 0%
Mddia 2RI 6553 5T 1884 - AWEE 13
Megeri Sarbilan 1AMNZH 1068001, 1383 - 1ZBE3063 200
Peharg D65 4oz s 2 6271 753 1E
Fera: 3130745 10,378,353 == ) - 139665 28
Raliz =l e ) 1.B33m3; oM - ZESRMT ik
RdauRAreg 221830 sk els it 145226 - 46B3573 TE3
Selargor fevidta s Whl=ta 14252853 13000,E7 17340 A0 a0
Taermau SEETIES 730 ZXE A6 - 31525 190
Sy ZTTERA THIEER: 3513 - eI 5=t
Saran sk 15653 HLET 12955 000 TR 280
Fislalumgur 2519045 A2 T A3 BS309” 214338 TERZ325 1254

Tad 14253011 232553551 1505739 2310568 G171 225454 10000




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
Lack of R&D
2 management  know-
how
Lack of demand for
3 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
Shortage of R&D

1 personnel s  with
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o Fast technology
advancement

3 Increasing labour cost

Source : Table 3.16



Table 3.16 External Factors Limiting B & D Cited by Respondents
External Factors Govt. & Rls Private Sector IHL NPO Total 7 of total
a. Fast techinology advancennent 359 a0 03 1 558 a1
b. Changing consurner needs 329 74 B7 1 460 75
c. Shortening product life cycle 105 52 25 a 182 3.0
d. lncreasing cormpetition 216 =l 58 a 365 B0
e Increasing labour cost A a8 118 2 525 8.6
f Too many government regulations 2E5 43 03 1 17 E.8
g. Lack of government incentives 278 E3 129 2 470 77
h. Increasing capital costs 295 83 130 1 509 a3
i. Shortage of risk capital o1 3 82 1 222 36
i. Lack of commpetent suppliers a8 a7 120 2 365 6.0
k. Shortage of R & DO personnels with requisite expertize 426 106 171 2 703 n5
I Shortage of other personnels 306 EQ 112 2 478 7.8
m. Lack of consultancy services 172 44 E1 2 277 45
n. Poor phwsical infrastructural suppaort 264 a0 125 2 419 6.9
o Patents hard to apply 85 18 B0 1 163 27
Total 3.709 938 1.466 20 6,113 100.0

‘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.



Table 3.22 Patent and Utility Innovation Applications by Country

Mo. Country 1992 1994 Mo. Country 1992 1994
a0 Palta - -
1 Australia 7B 129 Kl Pexico - 2
2 Austria 5 L} a2 fdonaco - 1
3 Argentina - 1 33 Metherlands 73 a4
4 Baharnas - M Met, Antilles - 1
] Barbados - - 35 MNew Zealand g 1
E Belgiurm 20 45 36 horway 15 5
7 Bermuda - 1 En Pakistan - -
a Brazil 1 3 ] Panama - -
g Canada il 24 k] Philippines i -
n Chile - 1 40 Palatd - 2
1 China - 3 41 Partugal - -
12 Cuprus - 2 42 R.0. Domica - -
13 Denrmark G 9 43 F.O. Korea 40 50
4 Finland 2 17 44 Fussia - 1
15 France g1 38 45 Singapore E i1
& Germany 126 132 46 Soviet Union - 1
7 Greece 1 - 47 Spain 7 a
jit} Hong Kong 5 E 43 Sri Larka 1 -
19 Hungart 7 4 49 Sweden ] K]
20 India 1 5 a0 Switzerland 73 7E
21 Indoresia 3 2 51 South Africa - 17
22 Italy 27 11 52 Taiwan 95 8
23 Ireland - 5] 52 Thailand 1 1
24 Japan am E82 54 1. Kingdam 215 334
25 Jordan 1 - 55 nited States 952 1234
26 Liberia - - 5E Ukraire 4 -
27 Liechtenstain - 1 &7 Yenezuela 1 -
28 Luzermbaourg - 1 5a Yanuatu - 1
29 Malaysia 151 223 59 Others 7 3
Total 5 [1] I687 |




Table 323 Patent and Wility Innovation Granted by Country

No. Country 1992 1994
1 Australia 57 4n
2 Austria 5 3
3 Belghum 2 14
4 Bermuda - -
5 Canada 12 15
f Clita 2
¥ Dletum atk 41 i}
2 Finlatd 1 3
Q France 20 54
10 Grerim sy 58 a3
11 HongkKong 1 4
12 Hungaty 2 2
13 India 4 1
14 Ttaly 12 33
15 Japan 202 348
16 RO Eorea 4 4z
17 Liecittenstein - -
12 Luxembuwg - -
19 Maliysia 10 21
20 MWlexico 1 3
21 HMetherl ands 24 42
22 Met. Artilles 1 7
23 Mew Zealand ] i
24 Monar & 4 9
25 Panama 2 -
26 Russia - 4
27 Sifgapore 10 4
23 Sout Aftica - -
28 Span - 3
30 Sweden 23 19
31 Swritzerlatd 36 39
32 Taiwran ] 26
33 Thaland 2 -
34 . Eingdom 133 147
35 Uiiited States 459 637
36 Liberia 1 -
Total 1,134 1,629
Table 3.24 National Patent Applications - ASEAN Countries
Indonesia Mahysia Philipp ines Singapore Thailand
Wational patent applications - total 774 3587 3050 f.a. 2921
Fesident patert applications - total | 113 223 1186 f.a. 342
Won-resident patent applications a6l 3364 1864 na. 2579
Autosufficiency ratio (ResT otal) 1460% A.2d% SEED% fa. 11.71%

Source:
"AZEAN Srience & Teclmology Indicators for vear 1992" report




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
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Table 3.17 Internﬁtional Comparison .of R&D Expenditure as a Percentage of GDP

No. Couniry Year %aof GDP
1 Sweden 1991 2.50
2 Switzer] and 1989 .89
3 Tapat 1993 72
4 G ermartry 1993 2.48
5 France 1993 241
il . States 1995 2.40
7 . Kingdom 1993 2.19
3 Kotea 1993 2.10
9 Firland 1991 2.02
10 M ethed ands 1991 1.91
11 Horaray 1991 124
12 Taiwan 1994 182
13 Belgham 1990 1.69
14 Drentnatk 1991 1.69
15 Andria 1992 1.54
la Catada 1994 1.47
17 Audralia 1990 1.35
1% Ttaly 1994 1.21
19 Ireland 1992 1.08
20 Bingapore 1994 1.12
21 W ew Zealatd 1990 0.88
22 Span 1991 0.88
23 Itudia 1990 0.79
24 China 1990 0.72
25 Malysia 1994 034

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
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Table 3.18 Real Growth in R&D Spending {Annual Average 1985-93)

Mo. Couniry Growth rate (%)
1 Singapore [1925-92) 260
2 Philippines(1998-90) 231
3 T aiwr an 16.5
4 3. Korea 12
5 Indonesia (1988-02) 82
& Thailand (1928-92) 6.2
7 Dalaysia (1992 - 94 55
3 Tapaty 4.0
o Bpain 30
10 France 2.0
11 G et atiy 13
12 United States 0.3
13 Canada -15
14 United Kingdom -2.0
13 Ttaly -21




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
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Table 3.19 Number of Researchers per 10,000 Population {Headcount)

No. Country Year Numb er

1 Tapan 1903 43
2 Germany 1991 31
3 S eden 1901 30
4 T aiwr an 1903 26
] France 1992 24
& U. Kingdom 19932 a3
7 Korea 1593 Y
3 Sitgapote 1992 38
9 Malaysia 1904 23

Sourees

a "Indicators of Boence and Technology" report dated 1995, Republic Of China

b MASTIC

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).



