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Note that the research classifications used in this publication differ from those used in

earlier years.  See paragraph 11 of the Explanatory Notes.

CO M P A R A B I L I T Y

Australian Bureau of Statistics (ABS) surveys of R&D are conducted in accordance with

standard guidelines promulgated by the Organisation for Economic Co-operation and

Development (OECD). These guidelines state that the expenditure on R&D should

include both direct expenditure and an estimate for indirect (overhead) expenditure in

support of R&D.

RE S E A R C H AN D

DE V E L O P M E N T (R & D )

GU I D E L I N E S

AB B R E V I A T I O N S

Research and experimental developmentR&D

Organisation for Economic Co-operation and DevelopmentOECD
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Medical and health sciences ($668m or 24%), Biological sciences ($325m or 12%),

Engineering and technology ($309m or 11%) and Agricultural, veterinary and

environmental sciences ($205m or 7%) were major fields of research by higher

education organisations.

RE S E A R C H F I E L D S

Most R&D expenditure by higher education organisations was directed towards Society

($1,123m or 40%) and Economic development ($795m or 29%).

PU R P O S E OF R E S E A R C H

r revised
na not available
(a) The reference year for chain volume measures is 2000. See paragraph 15 of the

Explanatory Notes for details.

46 28745 50242 739na40 09635 418Human resources (person years)

2 774.62 728.52 604.72 377.12 186.52 095.8Chain volume measures(a) ($m)

2 774.6r2 555.12 307.62 039.11 829.61 695.2At current prices ($m)

Expenditure
200019981996199519941992

RESOURCES DEVOTED TO R&D

Human resources devoted to R&D in Australia in 2000 by higher education organisations

was estimated to be 46,287 person years. This represented an increase of 2% over 1998

and an average annual rate of growth of 3.4% since 1992.

HU M A N R E S O U R C E S

DE V O T E D T O R & D

(a) The reference year for chain volume measures is 2000.
See paragraph 15 of the Explanatory Notes for details.

EXPENDITURE ON R&D

1992 1994 1996 1998 2000

$m

1500
1750
2000
2250
2500
2750
3000At current prices

Chain volume measures (a)

Higher education expenditure on R&D (HERD) in Australia in 2000 was estimated to be

$2,775m at current prices. This represented an increase of 9% over 1998.

In volume terms, with the effect of changes in prices and wages and salaries removed,

R&D expenditure increased by 2% compared with 1998.

HERD has steadily increased since 1992. The average annual rate of growth over this

period has been 6.4% in current price terms and 3.6% in chain volume measures.

HERD as a percentage of Gross Domestic Product (GDP) has decreased from 0.43% in

1998 to 0.41% in 2000.

EX P E N D I T U R E ON R& D
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na not available

0.190.12
Czech

Republic

0.200.17Hungary
0.220.20Poland

na0.25Italy
na0.26Ireland

0.270.27Spain
na0.36

United
Kingdom

0.360.38France
0.370.37

United States
of America

0.400.40Germany
na0.41Denmark

0.410.43Australia

na0.44Japan
na0.51Iceland
na0.53Netherlands

0.590.57Finland
0.600.49Canada

%%

20001998

HERD/GDP RATIOS OF OECD COUNTRIES

Australia's HERD/GDP ratio for 2000 compares favourably with those available for other

OECD countries, being higher than those for Germany, the United States of America and

France.

HERD AS A PERCENTAGE OF GDP

1992 1994 1996 1998 2000

%

0.35

0.37

0.39

0.41

0.43

0.45

HERD as a percentage of GDP fell from 0.43% in 1998 to 0.41% in 2000.HE R D AS A P E R C E N T A G E

OF G D P
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The leading States in terms of location of higher education R&D expenditure in 2000

were New South Wales at $811m and Victoria at $631m, accounting for 29% and 23% of

total expenditure respectively. Next in order were Queensland (17%), the Australian

Capital Territory (11%), Western Australia (9%), South Australia (8%), Tasmania (3%) and

the Northern Territory (1%).

ST A T E CO M P A R I S O N S

General university funds were the source of funding for 63% ($1,746m) of higher

education R&D expenditure in 2000. National Competitive Research Grants provided

18% ($495m), of which $483m came from Commonwealth Schemes. Other funding from

the Commonwealth Government provided a further 6% ($167m). State and local

government provided 3% ($88m) while Businesses provided 5% ($136m).

Approximately 40% of funding from General university funds was spent on Society,

28% on Economic development and 27% on Non-oriented research. There was a similar

pattern to spending from National Competitive Research Grants, with 40% of funding

spent on Society, 27% on Economic development and 27% on Non-oriented research.

The predominant objective on which State and local government funds were spent was

Society (48%), while 44% of funds from Business were spent on Economic development.

Medical and health sciences was the predominant research field in which funds were

spent for all of the sources of funds. General university funds were directed towards

Medical and health sciences (21%), Biological sciences (11%) and Engineering and

technology (10%). National Competitive Research Grants were directed towards the

same fields as general university funds; Medical and health sciences (28%), Biological

sciences (16%) and Engineering and technology (11%).

SO U R C E OF F U N D S

The proportion of R&D expenditure directed towards Pure basic research and Strategic

basic research has decreased slightly since 1998 (down from 34% to 31% and 25% to

24% respectively). Applied research and Experimental development have increased from

35% to 38% and 6% to 8% respectively.

TY P E OF AC T I V I T Y

The major research fields in which higher education R&D occurred in 2000 were:

Medical and health sciences ($668m); Biological sciences ($325m); Engineering and

technology ($309m); and Agricultural, veterinary and environmental sciences ($205m).

RE S E A R C H F I E L D S

Note that data for some categories may not be comparable with those for earlier years as

the research classifications have been revised (see paragraph 11 of the Explanatory

Notes).

The Socio-economic objectives within the Society division accounted for the majority of

expenditure on higher education R&D in 2000 with 40% of total expenditure. The major

subdivision within Society was Health with 27% of total R&D expenditure.

The Socio-economic objectives within the Economic development division accounted

for 29% of R&D expenditure.

PU R P O S E OF R E S E A R C H

Current expenditure accounted for 92% of higher education R&D expenditure, with

capital expenditure accounting for the remaining 8%. The major component was direct

labour costs which accounted for 44% of total expenditure.

TY P E OF EX P E N D I T U R E
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The percentage distribution by type of R&D employee in 2000 changed slightly when

compared to 1998. Researchers increased as a percentage of total human resource effort

at the expense of Supporting staff. Supporting staff decreased by 8% compared with a

4% increase in Researchers.

There was also a change in the composition of the research effort by Researchers.

Academics accounted for 30% of effort by Researchers, a decrease of 1%, while

Postgraduates increased to 70% of Researchers' effort.

The Socio-economic objective of Society accounted for 41% of total research effort

(person years) in the higher education sector in 2000. Economic development

accounted for a further 27%.

Major fields in terms of research effort (person years) in the higher education sector in

2000 included Medical and health sciences (19%), Engineering and technology (11%)

and Biological sciences (10%).

TY P E OF R & D ST A F F

The main Socio-economic objective division in most State and Territories was Society

with the Australian Capital Territory and Tasmania being the exceptions. Non-oriented

research was the main Socio-economic objective division in the Australian Capital

Territory while Economic development was the main division in Tasmania.

In New South Wales, Victoria, Queensland, South Australia and Western Australia the

predominant research field was Medical and health sciences.

ST A T E CO M P A R I S O N S

continued

6 AB S • RE S E A R C H AN D EX P E R I M E N T A L DE V E L O P M E N T , H I G H E R ED U C A T I O N OR G A N I S A T I O N S • 81 1 1 . 0 • 20 0 0

R E S O U R C E S D E V O T E D T O R & D  continued



(a) The research classifications used in this publication differ from those
used in earlier years. See paragraph 11 of the Explanatory Notes.

(b) Includes wages and salaries, payroll tax, payments to contract staff on
the payroll, fringe benefits tax, workers compensation insurance,

overtime earnings, shift allowances, penalty rates, bonuses,
commission payments, holiday pay, long service leave payments, sick
pay, employer contributions to superannuation and pension schemes.

(c) For research higher degrees.

1 163 476183 2411 214 000165 27748 5712 774 564Total

284 84046 856289 61758 18212 227691 722Non-oriented research

70 24212 08265 6858 7063 406160 120Total environment

59 70710 37654 5887 5832 657134 909Environmental management
10 5351 70611 0981 12374925 211

Environmental policy frameworks
and other aspects

Environment

477 59767 914509 31248 43919 7531 123 015Total society

105 99522 563124 4798 8726 829268 738
Social development and

community services

44 8296 95551 8383 9962 362109 980Education and training
326 77338 397332 99435 57110 563744 298Health

Society

328 80156 152347 54249 77213 079795 346Total economic development

53 6856 76664 8244 0211 630130 927Economic framework
15 6091 80420 5981 73270140 442Commercial services and tourism
51 1959 46356 7118 2762 054127 698

Information and communication
services

9 0211 71810 0881 31064722 783Transport
22 2254 69723 3152 97691554 128Construction
53 78710 87158 10015 8702 046140 674Manufacturing
12 0353 08912 3252 64798831 083Energy supply
12 8592 04414 0012 85068432 438Energy resources
20 6103 05014 9192 65485942 091Mineral resources (excl. energy)
29 4854 35326 8072 8041 04864 496

Animal — production and primary
products

48 2908 29845 8554 6321 509108 583
Plant — production and primary

products

Economic development

1 9962371 8441791074 361Defence

$'000$'000$'000$'000$'000$'000So c i o - e c o n o m i c ob j e c t i v e

Other

current

expenditureScholarships(c)

Direct

Labour

costs(b)

Other

capital

expenditure

Land

and

buildingsTotal

EXPENDITURE, By soc io -economic ob jec t i ve (a) —By type of expend i tu re1
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(a) The research classifications used in this publication differ from those used
in earlier years. See paragraph 11 of the Explanatory Notes.

(b) Includes wages and salaries, payroll tax, payments to contract staff on the
payroll, fringe benefits tax, workers compensation insurance, overtime

earnings, shift allowances, penalty rates, bonuses, commission payments,
holiday pay, long service leave payments, sick pay, employer contributions
to superannuation and pension schemes.

(c) For research higher degrees.

1 163 476183 2411 214 000165 27748 5712 774 564Total

122 35629 687146 59610 0397 842316 520Other research fields
35 2066 83639 2124 1682 32887 751Behavioural and cognitive sciences
40 7926 84041 7162 7961 52893 672Studies in human society
44 1475 56155 8343 5641 848110 954

Commerce, management, tourism and
services

28 8263 37631 4602 52066066 842Economics
34 3006 02041 4722 8212 03886 649Education

292 87733 208299 63934 7427 249667 716Medical and health sciences
92 48414 96185 5808 7132 775204 513

Agricultural, veterinary and
environmental sciences

129 06225 133123 74125 9285 206309 070Engineering and technology
44 1988 54451 4506 8492 096113 136

Information, computing and
communication sciences

138 83819 131132 31224 7779 451324 509Biological sciences
40 1836 85238 8267 5891 17094 619Earth sciences
50 7558 98649 96515 3802 110127 196Chemical sciences
45 6284 84946 72512 8311 991112 025Physical sciences
23 8253 25829 4732 55927859 393Mathematical sciences

$'000$'000$'000$'000$'000$'000Res e a r c h f i e l d

Other

current

expenditureScholarships(c)

Direct

Labour

costs(b)

Other

capital

expenditure

Land

and

buildingsTotal

EXPENDITURE, By research fie ld (a ) —By type of expend i tu re2
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(a) The research classifications used in this publication differ from those used in earlier years.
See paragraph 11 of the Explanatory Notes.

(b) See paragraph 6 of the Explanatory Notes.

213 6961 047 741665 769847 3582 774 564Total

39 512161 579147 336343 295691 722Non-oriented research

10 65769 95544 04935 459160 120Total environment

8 99857 11338 53930 259134 909Environmental management
1 65912 8425 5105 20025 211

Environmental policy frameworks
and other aspects

Environment

88 848421 398277 058335 7111 123 015Total society

12 21671 52141 045143 956268 738
Social development and

community services

7 62454 49319 59928 264109 980Education and training
69 008295 385216 414163 491744 298Health

Society

73 993392 670196 478132 205795 346Total economic development

4 45075 76627 30623 406130 927Economic framework
2 00623 2299 1996 00940 442Commercial services and tourism

16 41156 65827 21127 419127 698
Information and communication

services

1 95913 3044 8242 69722 783Transport
4 96427 34911 8389 97654 128Construction

17 03153 71143 23726 696140 674Manufacturing
7 43014 0535 9843 61731 083Energy supply
3 06814 15211 0284 19132 438Energy resources
1 62923 6499 9326 88242 091Mineral resources (excl. energy)
6 09033 49215 3059 61064 496

Animal — production and primary
products

8 95657 31030 61411 704108 583
Plant — production and primary

products

Economic development

6862 1398486884 361Defence

$'000$'000$'000$'000$'000So c i o - e c o n o m i c ob j e c t i v e

Experimental

development

Applied

research

Strategic

basic

research

Pure

basic

researchTotal

EXPENDITURE, By soc io -economic ob jec t i ve (a) —By type of act i v i t y (b )3
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(a) The research classifications used in this publication differ from those used in earlier years.
See paragraph 11 of the Explanatory Notes.

(b) See paragraph 6 of the Explanatory Notes.

213 6961 047 741665 769847 3582 774 564Total

15 17469 92245 564185 860316 520Other research fields
6 30828 54121 27531 62887 751Behavioural and cognitive sciences
2 64534 65614 93741 43493 672Studies in human society
4 00865 99022 37618 580110 954

Commerce, management, tourism and
services

1 87736 16014 79414 01166 842Economics
4 70545 12815 58221 23586 649Education

63 041266 802199 043138 830667 716Medical and health sciences
18 747112 00448 22825 535204 513

Agricultural, veterinary and
environmental sciences

36 798162 27465 85644 142309 070Engineering and technology
13 04750 99225 66223 436113 136

Information, computing and
communication sciences

16 46287 890101 343118 815324 509Biological sciences
5 17925 79430 28333 36494 619Earth sciences

12 05329 40433 68552 054127 196Chemical sciences
10 80918 47815 77266 965112 025Physical sciences

2 84613 70711 36931 47159 393Mathematical sciences

$'000$'000$'000$'000$'000Re s e a r c h f i e l d

Experimental

development

Applied

research

Strategic

basic

research

Pure

basic

researchTotal

EXPENDITURE, By research fie ld (a ) —By type of act i v i t y (b )4
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— nil or rounded to zero (including null cells) (a) The research classifications used in this publication differ from those used in
earlier years. See paragraph 11 of the Explanatory Notes.

60 65282 1541 745 693136 221166 50487 85912 065483 4162 774 564Total

12 43911 876465 74922 05934 8918 7411 302134 665691 722Non-oriented research

3 2324 19990 73910 01214 31210 27859626 752160 120Total environment

2 8343 69674 1509 25111 7619 04659123 581134 909
Environmental

management

39750216 5907612 5521 23253 17125 211

Environmental policy
frameworks and
other aspects

Environment

28 36246 243698 49443 55665 64241 9867 851190 8811 123 015Total society

1 8894 335209 3314 51414 8215 40814128 300268 738

Social development
and community
services

1 2382 42478 9112 8916 3945 59142812 102109 980
Education and

training

25 23539 484410 25236 15144 42730 9877 282150 479744 298Health
Society

16 42019 812488 11060 31450 83826 8002 316130 736795 346

Total economic

development

5311 070106 7164 1685 8892 0321610 506130 927Economic framework
25464632 0321 4431 9081 25622 90240 442

Commercial services
and tourism

3 5503 97586 9556 9687 8882 8697215 421127 698

Information and
communication
services

4712 06811 0351 8621 1863 001493 11222 783Transport
7181 11035 3653 7862 7361 7712948 34854 128Construction

5 0613 98778 96916 6988 1273 16921124 452140 674Manufacturing
71081216 8354 1352 6631 534604 33531 083Energy supply

1 07944515 7823 5072 0771 0601 1667 32232 438Energy resources
1 36940122 2328 1213 605539325 79242 091

Mineral resources
(excl. energy)

9602 28830 4014 0025 0654 79726316 72164 496

Animal — production
and primary
products

1 7173 01251 7895 6239 6934 77415031 825108 583

Plant — production
and primary
products

Economic development

199242 60028082155—3824 361Defence

$'000$'000$'000$'000$'000$'000$'000$'000$'000

So c i o - e c o n o m i c

ob j e c t i v e

Overseas

Other

Australian

General

university

funds

(GUF)Business

Other

Common-

wealth

government

State and

local

government

Other

schemes

Common-

wealth

schemes

OTHER

NATIONAL
COMPETITIVE
RESEARCH
GRANTS

Total

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

EXPENDITURE, By soc io -economic ob jec t i ve (a) —By source of funds5
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(a) The research classifications used in this publication differ from those used in earlier years.
See paragraph 11 of the Explanatory Notes.

60 65282 1541 745 693136 221166 50487 85912 065483 4162 774 564Total

2 0855 168251 7064 46415 0233 80213134 141316 520Other research fields
4183 13757 5341 5274 4173 87411216 73387 751

Behavioural and
cognitive sciences

8931 48170 0611 6966 6032 6607010 20893 672Studies in human society
3121 27394 4783 5163 2801 61856 472110 954

Commerce,
management, tourism
and services

4701 08448 3012 6345 9271 063237 34066 842Economics
83379664 6941 5914 8785 079138 76686 649Education

26 06438 652360 41437 91839 57327 8206 777130 499667 716
Medical and health

sciences

2 7307 208101 35711 85318 93413 33773648 358204 513

Agricultural, veterinary
and environmental
sciences

10 4457 437172 62131 63121 58810 7491 65952 939309 070
Engineering and

technology

2 6523 73981 5025 4946 2501 4871012 003113 136

Information, computing
and communication
sciences

8 5196 565186 21316 97116 90310 61094077 787324 509Biological sciences
1 4211 22158 3925 2746 1241 99211520 08094 619Earth sciences
1 0722 49381 3177 9286 8732 4651 39823 651127 196Chemical sciences
1 9831 53775 3342 0227 8954545422 745112 025Physical sciences

75536341 7691 7022 2388502311 69259 393Mathematical sciences

$'000$'000$'000$'000$'000$'000$'000$'000$'000Res e a r c h f i e l d

Overseas

Other

Australian

General

university

funds

(GUF)Business

Other

Common-

wealth

government

State and

local

government

Other

schemes

Common-

wealth

schemes

OTHER

NATIONAL
COMPETITIVE
RESEARCH
GRANTS

Total

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

EXPENDITURE, By research fie ld (a) —By source of funds6

12 AB S • RE S E A R C H AN D EX P E R I M E N T A L DE V E L O P M E N T , H I G H E R ED U C A T I O N OR G A N I S A T I O N S • 81 1 1 . 0 • 20 0 0



— nil or rounded to zero (including null cells)
(a) The research classifications used in this publication differ from

those used in earlier years. See paragraph 11 of the Explanatory
Notes.

(b) Includes Australian Catholic University.
(c) Includes Australian Defence Force Academy.

308 24418 33374 456245 000223 155463 559630 908810 9082 774 564Total

113 9553 71413 80651 73842 235120 512140 433205 329691 722Non-oriented research

17 0415 15912 75316 67912 96836 89621 47837 148160 120Total environment

10 5334 61711 58614 23211 76733 48216 50132 192134 909Environmental management
6 5085421 1672 4471 2013 4144 9784 95525 211

Environmental policy frameworks
and other aspects

Environment

112 6545 51120 11693 231103 500165 155288 997333 8531 123 015Total society

58 5962 8916 99312 47413 59632 61055 03686 542268 738
Social development and

community services

4 7967473 5347 8276 51321 12830 31635 118109 980Education and training
49 2621 8729 58972 93083 390111 416203 645212 193744 298Health

Society

64 0413 95027 76881 85862 884140 924179 670234 250795 346Total economic development

13 2714393 1967 0907 88319 58033 54345 925130 927Economic framework
1 4158754262 8669556 4569 35218 09740 442Commercial services and tourism

16 8501181 36711 4178 98019 83934 21434 914127 698
Information and communication

services

98998536263 1116 0477 8743 27422 783Transport
923—9422 9791 7397 01314 37926 15354 128Construction

15 3361621 4726 4698 26128 96043 91036 103140 674Manufacturing
3 7371 4891912 0381 3612 3863 47816 40531 083Energy supply

736—226 7253 2264 5777 9829 17132 438Energy resources
4 540—3 02214 3832 60713 3151 3312 89542 091Mineral resources (excl. energy)

5363368 7125 7432 67312 37115 09419 03364 496
Animal — production and primary

products

5 7095227 56721 52322 08820 3808 51522 281108 583
Plant — production and primary

products

Economic development

554—131 4951 569733303294 361Defence

$'000$'000$'000$'000$'000$'000$'000$'000$'000So c i o - e c o n o m i c ob j e c t i v e

ACT(c)NTTas.WASAQldVic.NSW(b)Aust.

EXPENDITURE, By soc io -economic ob jec t i ve (a) —By locat ion7
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— nil or rounded to zero (including null cells)
(a) The research classifications used in this publication differ from those

used in earlier years. See paragraph 11 of the Explanatory Notes.

(b) Includes Australian Catholic University.
(c) Includes Australian Defence Force Academy.

308 24418 33374 456245 000223 155463 559630 908810 9082 774 564Total

56 2321 7529 15615 82516 40142 81272 752101 590316 520Other research fields
5 6531251 2325 0114 01617 32622 97131 41787 751Behavioural and cognitive sciences

19 1091 7791 6554 2367 49114 95317 47526 97593 672Studies in human society
2 4201 0461 7327 0015 26120 49826 79146 204110 954

Commerce, management, tourism and
services

16 8612092 1116 3332 9746 10515 13117 11966 842Economics
6406923 0736 2825 49516 61723 29230 55886 649Education

35 2251 8639 75065 68771 90299 251180 946203 093667 716Medical and health sciences
5 1894 05120 51827 20121 23839 09639 36847 852204 513

Agricultural, veterinary and
environmental sciences

14 5111 8132 31333 15120 98259 26268 895108 143309 070Engineering and technology
17 9702291 60411 7407 01319 37427 85327 353113 136

Information, computing and
communication sciences

47 2073 6157 63334 25829 80475 55258 07768 363324 509Biological sciences
21 7882810 01010 6755 80112 11215 84918 35994 619Earth sciences
18 7314812 6905 99513 03427 35128 71630 198127 196Chemical sciences
37 0616505359 4947 3297 41719 12630 413112 025Physical sciences

9 649—4432 1134 4165 83413 66723 27159 393Mathematical sciences

$'000$'000$'000$'000$'000$'000$'000$'000$'000Res e a r c h f i e l d

ACT(c)NTTas.WASAQldVic.NSW(b)Aust.

EXPENDITURE, By research fie ld (a) —By locat ion8
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(a) The research classifications used in this publication differ from those used in earlier years.
See paragraph 11 of the Explanatory Notes.

6 78027 65411 85446 287Total

1 5977 3582 86911 824Non-oriented research

4481 6666632 777Total environment

3881 4385612 386Environmental management
60228102391

Environmental policy frameworks
and other aspects

Environment

2 72311 3444 90018 967Total society

5224 2121 3226 055
Social development and

community services

2421 9365632 741Education and training
1 9595 1973 01610 171Health

Society

2 0087 2393 40412 652Total economic development

2581 4187162 392Economic framework
80335208623Commercial services and tourism

2431 1675661 976
Information and communication

services

53235103391Transport
1417022551 097Construction
3781 1765742 128Manufacturing

90278107475Energy supply
64243133439Energy resources

100298152549Mineral resources (excl. energy)
227487231944

Animal — production and primary
products

3759013621 638
Plant — production and primary

products

Economic development

5471668Defence

person
years

person
years

person
years

person
yearsSo c i o - e c o n o m i c ob j e c t i v e

PostgraduatesAcademics

Supporting

staff

RESEARCHERS

Total

. . .

EXPENDITURE, By soc io -economic ob jec t i ve (a) —By type of employee9
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(a) The research classifications used in this publication differ from those used in earlier years.
See paragraph 11 of the Explanatory Notes.

6 78027 65411 85446 287Total

5495 7101 6357 894Other research fields
2091 3794061 994Behavioural and cognitive sciences
2241 4064082 037Studies in human society
1961 2856292 110

Commerce, management, tourism and
services

1396003211 059Economics
1801 8004492 429Education

1 7934 3362 6418 770Medical and health sciences
6511 7537333 137

Agricultural, veterinary and
environmental sciences

7762 8691 3164 961Engineering and technology
2131 0935081 813

Information, computing and
communication sciences

9532 4761 2514 680Biological sciences
2739423501 565Earth sciences
2639864801 729Chemical sciences
2795734141 265Physical sciences

81446317844Mathematical sciences

person
years

person
years

person
years

person
yearsRe s e a r c h f i e l d

PostgraduatesAcademics

Supporting

staff

RESEARCHERS

Total

. . . .

HUMAN RESOURCES DEVOTED TO R&D, By research fie ld (a) —By type of employee10
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11 The research classifications used in this publication differ from those used

in earlier years. The classifications used in this publication were from the 1998

COM P A R A B I L I T Y W I T H

PR E V I O U S ST A T I S T I C S

10 The statistics in this publication are classified by Socio-economic objective
and Research fields, courses and disciplines. For more information on these

classifications see the Australian Standard Research Classification, 1998

(Cat. no. 1297.0).

SOC I O - E C O N O M I C OB J E C T I V E

AN D RES E A R C H F I E L D S ,

COU R S E S AN D D I S C I P L I N E S

CL A S S I F I C A T I O N S

8 The Higher education sector is defined by OECD as including all

universities and other institutions of post-secondary education whatever their

source of finance or legal status.

9 For the ABS R&D surveys of this sector, only universities are surveyed. The
universities are asked to include R&D carried out by them as participants in

unincorporated Cooperative Research Centres (CRCs), but to exclude any R&D

for incorporated CRCs as they are included in the Business enterprise sector.

Other institutions (e.g. Technical and Further Education colleges) are excluded

because it is considered that their contribution to total R&D activity would be

minimal.

SC O P E AN D CO V E R A G E

5 R&D is defined in accordance with the OECD standard as comprising
creative work undertaken on a systematic basis in order to increase the stock of

knowledge, including knowledge of man, culture and society, and the use of this

stock of knowledge to devise new applications.

6 Type of R&D activity comprises pure basic research, strategic basic
research, applied research and experimental development. Data in this

classification are subjectively allocated by respondents at the time of reporting,

using OECD/ABS definitions. The ABS makes every effort to ensure correct and

consistent interpretation and reporting of this data and applies consistent

processing methodologies. Analysts using this classification should bear the

original subjectivity in mind.

7 For a more comprehensive interpretation of the definition of R&D activity,
contact the ABS or refer to the OECD publication The Measurement of Scientific

and Technological Activities ('Frascati Manual' 1993), OECD, Paris 1994.

DEF I N I T I O N S

3 The 2000 statistics presented in this publication have been compiled from
data collected from universities in the ABS Survey of Research and Experimental

Development in respect of the year ended 31 December 2000.

4 The GDP figures used to derive higher education expenditure on

R&D/GDP ratios are current at the time of manuscript finalisation (National

Income, Expenditure and Product, December Quarter 2001 (Cat. no. 5206.0))

and, at current prices, are as follows: $425,707m (1992–93); $471,348m

(1994–95); $502,828m (1995–96); $529,886m (1996–97); $591,592m (1998–99);

and $672,046m (2000–01). The available higher education expenditure on

R&D/GDP ratios for other OECD countries are current at time of manuscript

finalisation and are sourced from Main Science and Technology Indicators,

2001-2, OECD, Paris, 2001.

DAT A SOU R C E S

1 This publication presents estimates of expenditure and human resources
devoted to R&D carried out by organisations in the Higher education sector

during 2000.

2 For details of R&D statistics available for the Business enterprise and

General government and Private non-profit sectors see paragraph 18.

IN T R O D U C T I O N
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18 Users may also wish to refer to the following publications:

Australian Standard Research Classification (ASRC), 1998 (Cat. no. 1297.0)

Main Science and Technology Indicators 2001-2, OECD, Paris, 2001

Research and Experimental Development, All Sector Summary, Australia,

1998–99 (Cat. no. 8112.0)

Research and Experimental Development, Business Enterprises, Australia,

1999–2000 (Cat. no. 8104.0)

REL A T E D PUB L I C A T I O N S

17 Limited additional detailed R&D statistics are available at a charge from the

ABS.

UN P U B L I S H E D ST A T I S T I C S

16 The statistics in this publication should be used with caution for the
following reasons:

� Many data providers had to make estimates because their accounts do not

separately record data on R&D activity.

� The OECD standard definition of R&D used in this survey differs in some

respects from what data providers may regard as R&D activity.

� Some data providers had difficulties describing their R&D programs in terms

of Socio-economic ojectives, Research fields, courses and disciplines and

Type of R&D activity. The data presented under these classifications

therefore reflect a degree of subjectivity.

� The estimation of overhead R&D expenditure was subjective and varied

across universities.

REL I A B I L I T Y OF ST A T I S T I C S

15 The chain volume measures appearing in this publication are annually
reweighted chain Laspeyres indexes referenced to the current price values in a

chosen reference year (currently 2000). They can be thought of as current price

values re-expressed in (i.e. based on) the prices of the previous year and linked

together to form continuous time series. They are formed in a multi-stage

process of which the major steps are described in Section 15 of the information

paper Introduction of Chain Volume Measures in the Australian National

Accounts (Cat. no. 5248.0).

CH A I N VOL U M E ME A S U R E S

12 Universities were asked to provide the ABS with the following data:

� direct staff inputs into R&D (i.e. personnel resources expended in

undertaking R&D projects);

� other staff resources directly supporting R&D by providing direct services to

the researchers but not undertaking research in their own right; and

� direct expenditure on R&D (i.e. the expenses directly attributable to

research projects).

13 An estimate for indirect (overhead) expenditure was then added to the
direct expenditure on R&D to obtain an estimate of the total cost of the R&D

undertaken.

14 The following approach to estimating overhead R&D expenditure was used
in the 2000 data collection:

� in cases where an allowance for overheads had already been included in the

data reported by a university, no adjustments were made to the data; and

� where an allowance had not been included, either:

� the university identified overhead costs and estimated the R&D part to

be apportioned across relevant projects, etc.; or

� the ABS applied agreed factors to the reported data.

MET H O D O L O G Y FO R DE R I V I N G

UN I V E R S I T Y R& D

EX P E N D I T U R E ES T I M A T E S

edition of the Australian Standard Research Classification whereas the 1993

edition was used for previous publications.

COM P A R A B I L I T Y W I T H

PR E V I O U S ST A T I S T I C S  continued
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Research and Experimental Development, General Government and

Private Non-profit Organisations, Australia, 1998–99 (Cat. no. 8109.0)

The Measurement of Scientific and Technological Activities ('Frascati

Manual' 1993) OECD, Paris, 1994

19 Current publications issued by the ABS are listed in the Catalogue of
Publications and Products (Cat. no. 1101.0). The ABS also issues, on Tuesdays

and Fridays, a Release Advice (Cat. no. 1105.0) which lists publications to be

released in the next few days. The Catalogue and Release Advice are available

from any ABS office.

20 Where figures have been rounded, discrepancies may occur between sums
of the component items and totals.

REL A T E D PUB L I C A T I O N S

continued
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Comprises basic research, applied research and experimental development.Type of R&D activity

Technicians, skilled and unskilled craftpersons, secretarial and clerical staff
directly associated with R&D activity.

Supporting staff

The area of expected national benefit rather than the immediate objectives of the
researcher. The Socio-economic objective classification defines the main areas of
Australian economic and social activity to which the results of research programs
are applied. It describes the purpose of the research (i.e. why the research is
being performed).

Socio-economic objective

Field in which the R&D activity was performed. The Research fields, courses and
disciplines classification is primarily structured around disciplines or activities. It
describes what research is being performed.

Research fields, courses and
disciplines

Systematic investigation or experimentation involving innovation or technical
risk, the outcome of which is new knowledge, with or without a specific practical
application, or new or improved products, processes, materials, devices or
services. R&D activity extends to modifications to existing products/processes.
R&D activity ceases and pre-production begins when work is no longer
experimental.

R&D activity

Expenditure on materials, fuels, rent and hiring, repairs and maintenance, data
processing etc. and the proportion of expenditure on general services and
overheads which is attributable to R&D activity.

Other current expenditure

The effort of researchers, technicians and other staff directly involved with R&D
activity. Overhead staff (e.g. administrative and general service employees such
as personnel officers, janitors etc.) whose work indirectly supports R&D, are
excluded.

Human resources devoted to
R&D

Systematic work, using existing knowledge gained from research or practical
experience for the purpose of creating new or improved products/processes.

Experimental development

Wages and salaries, overtime allowances, penalty rates, leave loadings, bonuses,
commission payments, all paid leave, employer contributions to superannuation
and pension schemes, payroll tax, fringe benefits tax, payments to contract staff
on the payroll, severance, termination and redundancy payments and workers
compensation insurance.

Direct labour costs

Annually reweighted chain Laspeyres indexes referenced to the current price
values in a chosen reference year (currently 2000). They can be thought of as
current price values re-expressed in (i.e. based on) the prices of the previous
year and linked together to form continuous time series.

Chain volume measures

Expenditure on the acquisition of fixed tangible assets such as land, buildings,
vehicles, plant, machinery and equipment attributable to R&D activity.

Capital expenditure

Experimental and theoretical work undertaken primarily to acquire new
knowledge without a specific application in view. It consists of pure basic
research and strategic basic research. Pure basic research is carried out without
looking for long-term benefits other than the advancement of knowledge.
Strategic basic research is directed into specified broad areas in the expectation
of useful discoveries. It provides the broad base of knowledge for the solution of
recognised practical problems.

Basic research

Original work undertaken in order to acquire new knowledge with a specific
application in view. It is undertaken either to determine possible uses for the
findings of basic research or to determine new methods or ways of achieving
some specific and predetermined objectives.

Applied research
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F O R M O R E I N F O R M A T I O N . . .

INTERNET www.abs.gov.au the ABS web site is the best place to

start for access to summary data from our latest

publications, information about the ABS, advice about

upcoming releases, our catalogue, and Australia Now—a

statistical profile.

LIBRARY A range of ABS publications is available from public and

tertiary libraries Australia-wide. Contact your nearest

library to determine whether it has the ABS statistics

you require, or visit our web site for a list of libraries.

CPI INFOLINE For current and historical Consumer Price Index data,

call 1902 981 074 (call cost 77c per minute).

DIAL-A-STATISTIC For the latest figures for National Accounts, Balance of

Payments, Labour Force, Average Weekly Earnings,

Estimated Resident Population and the Consumer Price

Index call 1900 986 400 (call cost 77c per minute).

INFORMATION SERVICE

Data which have been published and can be provided

within five minutes are free of charge. Our information

consultants can also help you to access the full range of

ABS information—ABS user-pays services can be tailored to

your needs, time frame and budget. Publications may be

purchased. Specialists are on hand to help you with

analytical or methodological advice.

PHONE 1300 135 070

EMAIL client.services@abs.gov.au

FAX 1300 135 211

POST Client Services, ABS, GPO Box 796, Sydney 1041

W H Y N O T S U B S C R I B E ?

ABS subscription services provide regular, convenient and

prompt deliveries of ABS publications and products as they

are released. Email delivery of monthly and quarterly

publications is available.

PHONE 1300 366 323

EMAIL subscriptions@abs.gov.au

FAX 03 9615 7848

POST Subscription Services, ABS, GPO Box 2796Y, Melbourne 3001

© Commonwealth of Australia 2002

Produced by the Australian Bureau of Statistics
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