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SUMMARY OF FINDINGS

Higher Education Kxpenditure on R&D (HERD)
Higher education expenditure on R&D (HERD) carried
out in Australia in 1992 is estimated to be $1,695 million
at current prices. This represents an increase of 27 per
cent over the two years since 1990. At average 1989-90
prices, R&D expenditure is estimated to be $1,608
million. This represents an increase of 23 per cent when
compared with 1990, or an average annual growth rate of
11 per cent. This compares with an avcrage annual in-
crease in total R&D expenditure of approximately 6 per
cent for the period 1984 to 1990,

Higher education expenditure on R&D (HERD) represents
A2 per cent of Gross Domestic Praduct (GDP). This rep-
resents an increase of .07 per cent over 1990,

Australia’s HERD/GDP ratio, compared with other OECD

R&D EXPENDITURE AT {_URRENT AND AVERAGE
1989-90 PRICES
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HIGHER EDUCATION R&D AS A PERCENTAGE

countries, is shown in the table below. OF GDP
percent
Japan .55 - 0.45
Finland A48
USA 46
L 0.40
Germany 42 4
AUSTRALIA 42
fceland 42 F0.35
Canada 40
France 38 L 0.30
UK 36
Italy 28
Ireland 25 : . : . , 025
Spain 21 1984 1986 1988 1990 1992
TABLE 1. RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT
BY HIGHER EDUCATION ORGANISATIONS, AUSTRALIA
R & D EXPENDITURE AT CURRENT AND AVERAGE 1989-90 PRICES
1984 1987 1988 1990 r 1992
AT CURRENT PRICES
Higher education organisations 6857 9R3.6 1,076.8 13328 1,695.2
AT AVERAGE 1989-90 PRICES
Higher education organisations 925.3 1,120.8 1,165.7 1.312.5 1,608.5




Human resources devoted toa R&D

Human resources devoted to R&D carried out in Australia
in 1992 by Higher Education organisations is estimated to
be 35418 person years. This represents an increase of 31
per cent over 1990, or an average annual rate of 14.5 per

cent between 1990 and 1992. This compares with an 40000
annual increase of 4.5 per cent for the period of 1984 to
1990. 35,000

HIGHER EDUCATION ORGANISATIONS
HUMAN RESOURCES DEVOTED TO R&D

The increase in the annual rate of growth for human re-

sources devoted to R&D over the past 2 years paraliels - 30,000
that of total expenditure on R&D which has also increased
its annual rate of growth over the same period. | 25,000

T T T T 1 - 20'000

1984 1986 1488 1990 1992
TABLE 2. RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT
BY HIGHER EDUCATION QRGANISATIONS, AUSTRALIA
HUMAN RESOURCES DEVOTEDTOR& D
{(person years)
1984 1986 1987 1988 1990 1992

Higher education-organisations 20,844 23,218 24323 24902 27,081 35418




Type of expenditure

The Economic development division accounted for

Labour costs continue to be the major component of higher ~ approximately 24 per cent of total R&D expenditure and
education R&D expenditure (64%). Labour costs, as a per- the Environment division accounted for approximately
centage of total expenditure fell for a number of years (71 8 per cent.
per cent it 1986 to 63 per cent in 1990) but has increased TYPE OF R&D EXPENDITURE
over the period 1990 to 1992, The other components of ex- $m)
penditure were expenditure on land and buildings, 1200
accounting for 4 per cent, other capital cxpenditure, 11 per -
cent, and other current expenditure, 21 per cent. - - 0 900
— -
Purpose of research e 600
The socio-economic objectives (SEQ's) within the Advance- -
ment of knowledge division accounted for the majorty of B
expenditure on higher education R&D with 41 per cent of - e e
wtal expenditure. The major subdivision within the Ad- T
vancement of knowledge division was Natural sciences, ; : _ : .0
technologies and engincering which accounted for approxi- 1984 19%6 1988 1990 1992
mately 25 per cent of total R&D expenditure.
The SEQ’s within the Society division ac_countcd_fqr_f!’? Land and Buildings
per cent of R&D expenditure. The major subdivision
within Society was Health with approximately 19 percemte - Other Capital Expendimre
of R&D expenditure.
P — — - Labour costs
- - — - Other Current Expenditure
TABLE 3. R&D BY HIGHER EDUC ATION ORGANISATIONS, AUSTRALIA, 1492 BY SOCIO-ECONOMIC OBJECTIVE
BY TYPE OF EXPENDITURE AND TYPE OF ACTIVITY
($°000)
Type of expenditure Type of acnviry(a)
Other Other Experi-
capital current Strategic menial
Land and  expend- Labowr  expend- Pure basic basic  Applied  develop-
Socic-economic cbjective Total buildings fture  costs(b) iture  resegrch research  research ment
Defence 2926 yl) 452 L7 675 814 1,162 685 265
Economic development
Plant — production and primary praducts s8537 2270 §275 36532 14459 5029 25729 19643 4135
Animal — production and primary products 42239 1965 4009 25658 10607 4243 14368 18320 5308
Minerai resaurces (excl. energy} 21906 891 2,308 12954 3,747 31218 8405 6,143 4,134
Enerpy resources 9,170 355 1,315 4,968 2.532 1,832 3,509 2836 993
Energy supply 30,882 545 45674 17.858 7.806 5,136 8165 14,037 3544
Manufacturing 75018 2402 13285 4205 17274 8814 25485 32419  829%
Construction 38,513 1199 5280 22519 9515 414 8561 19537 6271
Transpert 4536 188 572 277 1,005 218 697 3,089 532
Information and communication services 34 607 1,606 5438 20,111 7451 4,807 11,398 15,829 2,373
Commercial services 14,232 640 1,217 9223 3,152 1,607 3234 8,535 859
Eeonomic framewark 76.33Y 3551 5842 50412 16533 21476 13,608 34007 2231
Total Economic development 405971 15613 48,216 245062 06081 64,525 128156 174417 35874
Society
Health 118575 9331 28783 215397 65464 66162 102948 122,138 27726
Education and training 81286 4955 6028 53731 16573 1685 12413 4453 7486
Social development and community services 53,731 3,045 3928 35,385 11,373 16.701 10,329 24,302 2,400
Total Saclety 453992 17,331 38739 304,513 03400 99,718 125600 190972 37,611
Environment
Environmental knowledge 84,780 4625 8970  S1607 19578 30360 25317 23825 5266
Environmental aspects of economic devetopment 35,800 1,635 3,142 23,337 T.685 12,396 6,339 14236 2,828
Envirenmental management and other aspects 9.959 492 1,170 5,765 2532 1.93% 2983 4,780 286

Total environment 130,539 6,752 13,282 80,710 29,798 44,704 34,639 42,842 8,354
Advancement of knowledge
Natural seiences, technologies and engineering
Social sciences and humanities
Total advancement of knowledge

422316 18,329 56915 261,108 85,964
279,466 17,644 22,351 186488 52983
701,782 354073 79,266 447,596  13R,947

250,640 89,386 70,184 12,106
215,463 22490 35,077 6435
466,103 111,876 105,261 18,541

TOTAL 1,695,209 76747 180,954 1,079,602 358907 675864 401,524 SI4,177 103,645

(2} Data within this classificaivn are subjectively allocated by respondents at the time of reporting, using OECIHARS definitions. Analysis using this classification should bear the otigmal
subjectivity inmind. See Paragraph 8 of the Fxplanatory Notes. (b [acludes wages and salaries, payroll tax. payments to contract staff o the payrotl. fnnge benefits tax and workers
compensation iMSUrANGE, overtime earnings, shift allowances, penalty rates, bonuses, commussion psyments, hatiday pay, long service leave payments, sick pay, ctuployer confributions to
superannyation and pension schemes.




Type of activity
Approximately 40 per cent of the higher education R&D
expenditure is directed towards Pure basic research, down

TYPE OF ACTIVITY

1 i 1
from 41 per cent in 1990. Stratcgic basic research has in-
creased to 24 per cent in 1992 from 22 per cent in 1990. PLLIE BASIC | - - om e P
Applied research has decreased from 31 per cent in 1990 o
to 30 per cent in 1992. Experimental development re- Strategic basic |---roeronsseoeeee et
mained steady on approximately 6 per cent. Applied [
Field of research Exp. development |---- @
The fields of research in which most higher education : : :
Ré&D expenditure occurred in 1992 were: Medical and ] 200 400 600 500
health sciences {$314m), Biological sciences ($194m), {$m)
Humanities ($163m) and General engineering ($116m).
These ficlds of research were also the main four fields in
1990,
TABLE 4. R&D BY HIGHER EDUCATION ORGANISATIONS, AUSTRALIA, 1992 BY FIELD OF RESEARCH
RY TYPE OF EXPENDITURE AND TYPE OF ACTIVITY
(57006)
Type of expenditre Type of activity(a)
Oiker Other Experi-
capital curreni Sirategic mental
Land and  expend- Labour  expend- Pure basic basic  Applied develop-
Field of research Total bulidings iture  costs(b) iture  research  research  research 7 H
Natural sciences, lechnologies and engineering .
Mathematical sciences 45,001 1.806 4,711 30,362 8212 29699 4,183 9827 1,382
Physical sciences 80,214 3,089 12,319 48,768 15,038 58019 10,349 9483 2,364
Chemical sciences 92,364 3920 14,068 55800 18,577 47928 22,820 17.081 4,515
Earth sciences 76,265 3,987 10,004 44,101 18,172 33,639 20,945 18,350 3332
Information, computers and
communication echnclogies 74,876 2,870 12,577 44,006 15423 17,764 24,770 27.588 4,754
Applied sciepces and technologies 71,030 2,216 13,321 38,656 16,836 13,830 24.924 25.812 6.463
General Engineering 115,787 3,361 15514 69,099 27811 17,289 2,23 48,967 17,302
Biclogical sciences 194 370 8,956 20998 120,186 44,190 89.607 62,390 34,893 7488
Agrvlnmal sciences 97,151 4,042 8983 58,987 25,138 9970 34,723 43 846 8612
Medical and health sciences 314,309 9,557 26599 213476 64,676 68,631 95,233 123,433 27.013
Total natural sciences, technologies
and engineering 1,161,457 43,844 140,095 723,443 2540675 386,374 332565 359279 83,238
Social sciences and humanities
Accounting and finance 21,697 1,035 1.506 15,8492 3.263 5,014 4,867 10,736 1,079
Economics 52,567 2,404 3,940 36,238 9,985 20,736 11,353 19,438 1041
Political sciences 33,512 2,357 2452 21,772 6,930 19 408 7.559 5858 087
Sociolagy 19,125 1,191 1,287 13,289 3358 13,219 1.961 3.656 289
Law 26,969 1,386 1633 15,009 4,940 14,095 5,710 6,171 993
Psychology 16,326 1,934 3270 25,018 6,105 19,944 6,086 8,766 1,529
Education 73.594 4,990 5409 48,131 15,065 17.225 11,154 38492 0,724
Other social sciences 106,717 6,559 8,684 68,341 23,132 43916 15,361 43,654 3.786
Humanities 163,247 10,048 12,677 108,469 32054 135932 4,908 18,127 4,280
Total social sciences and humanities 533,753 31,903 40,859 356,159 104,832 289489 68,958 154898 20,407
TOTAL 1,695,209 75,747 180954 1,079,602 358907 675864 401,524 514,177 103,045

{a) Data within this classification are subjectively allocated by respond at the time of reporting, using OECD/ABS definitions. Analysts using this classification should bear the original
subjectivity m ming. See Paragraph & of the Bxplanatory Notes. (b) Includes wages and salanes, payrol] tax, payments ta contract ataff on the payroll, fringe benefits tax and workers
COMpENsation NSUrALoS, Overtine carrungs, shift allowances. penalty rates, bonuses, commission payments, holiday pay, lang service leave payments, sick pay, employer contributions to

superaanuation and pension schemes.



Source of funds for R&D

Most of the funding for higher education R&D expendi-
tre in 1992 came from the Commonwealth govemment
(91 per cent or $1,545m). As a percentage of total funds.
this represents an increase of 2 per cent over 1990, Private
non-profit and Other Australian sources decreased as a
percentage of total funds, from 6 per cent ($73m) in 1990
to 4 per cent ($63m) in 1992. Both State and local gov-
ernment and Business enterprises contributed
approximately 2 per cent of total funding, with Overseas
sources contributing less than 1 per cent,

Funding for Socio-economic objectives

Approximately 43 per cent of total funding by the Com-
monweaith govemment was spent on Advancement ot
knowledge, 26 per cent on Society, 23 per cent on Eco-
nomic development, 8 per cent on Environment and only
0.2 per cent on Defence. Health was the major subdivision
within the Society division making up 17 per cent of total
Commonwealth government funding. Economic frame-
work and Manufacturing were the main sobdivisions
within Economic development with 5 per cent and 4 per
cent respectively of total Commonwealth government
funding.

The majority of State and local government funding was
spent in the Society division (35%), with the main subdi-
vision being Health with 28 per cent of total expenditure.

SOURCE OF FUNDS

Commonwealth Gov.
State & Locat Gav.
Business Enterprises
Private Non-profit

Overseas sources

1.000 1,5;00
{$m)

Y

2,000

TABLE 5. SOURCE OF FUNDS BY SOCTIO-ECONOMIC OBJECTIVE FOR HIGHER EDUCATION ORGANISATIONS, AUSTRALIA, 1992

($°600)
Source of funds
Common- State and . FPrivate
wealth gl Business ron-prafir
govern- govern- enter- and other
Socio-econamic objegtive Toral ment ment prises Australian Overseas
Defence 2,926 2,780 r? 44 21 3
Economic development
Plant — production and primary products 58,537 53,307 2,055 1,312 1,697 166
Animal — production and primary products 42,239 38,244 812 1,048 1870 265
Mineral resources (excl. energy) . 21,900 15,598 417 3,607 2,236 42
Energy resources 9,170 7,676 865 388 200 42
Energy supply 30,882 26,952 1,983 705 704 538
Manufacturing 75,018 66,045 1,418 4,316 2,735 503
Construction 38,513 31,935 688 1,600 4,245 45
Transport 4,536 4,081 168 86 191 0
Iaformation and communication services 4 607 311,714 1,348 757 502 286
Commercial services 14,232 13,293 210 443 274 11
Economic framework 76,339 71,953 1,030 905 1,865 585
Total Econvmic development 405,971 360,798 10,994 15,167 6518 2,494
Society
Health 318,975 270,038 9,753 7.908 27543 3732
Education and training 81,286 78,212 1412 301 1201 159
Social development and community services 53,731 51,15t 980 458 857 285
Total Soviety 453,992 399,402 12,145 8,667 29,601 4,177
Environmen:
Environmental knowledge 84,780 78,203 2,031 2,239 1,920 387
Environmental aspects of economic development 35.800 33,634 845 948 876 97
Environmental management and other aspects 9.95¢ 8,465 642 446 387 i8
Total environment 130,539 119,703 3517 3,634 3,183 502
Advancemens of knowledge
Natural sciences, iechnologies and engineering 422,316 392,190 5,582 12,376 9,836 2,332
Social sciences and bumanities 279,466 265 883 2454 1.796 4,328 1,004
Total ad vancement of knowledge 701,782 662,073 8,037 14,172 14,164 3,336
TOTAL 1,695,209 1,544,754 34,771 41,684 63,488 10,512




Funding for SEQ's fcont.)

Approximately 36 per cent of total funding by Business
enterprises was spent on Economic development, 34 per
cent on Advancement of knowledge and 21 per cent on
Society, The Manufacturing and Mineral resources (excl.
energy) subdivisions were the main areas of expenditure
within the Economic development division, with 10 per
cenl and 9 per cent respectively of total Business enter-
prise funding,

The main SEQ division of expenditure ol Private non-
profit and other Australian funds was Society with 47 per
cent of total expenditure. The main subdivision within So-
ciety was Hecalth with 43 per cent of total expenditurc.
The Economic development division accounted for 26 per
cent of total expenditure with the Construction subdivision
accounting for 7 per cent of total expendimge. The Ad-
vancement of knowledge divisjon accounted for 22 per
cent of total expenditure from Private non-profit and other
Australian funding.

Funds received from Overseas sources were mainly spent
on Society and Advancement of knowledge with 40 per
cent and 32 per cent respectively of total expenditure, The
Economic development division accounted for 24 per cent
of total expenditure.

Funding for Fields of research

The predominant fields of research in which funds were
spent varied greatly for the different sources of funds, The
main FOR’s to which Commonwealth government funds
were directed were Medical and health sciences, Biologi-
cal scicnces and Humanities. For State and local
govemment funding. the main FOR’s were Medical and
health sciences, General engingering and Biological sci-
ences. Business enterprise funding was mainly direcied to
the FOR's of Medical and health sciences, General engi-
neering and Information, computers and communication
technologies whilst funding from Private non-profit organ-
isations and Other Australian sources was directed 1o
Medical and health sciences. Biological sciences and Gen-
eral engineering. Funding from Overseas sources was
mainly directed to the FOR’s of Medical and health sci-
ences, Biological sciences and Economics.

TABLE 6. SOURCE OF FUNDS BY FIELD OF RESEARCH FOR HIGHER EDUCATION ORGANISATIONS, AUSTRALIA, 1992

($°000)
Source of funds
Comman- State and Private
wealih tocal Business nan-prafic
: govern- gavern- enter- and other
Field of research Total ment ment prises Australian Overseas
Neatural scignces, vechnologies and engineering
Mathematical sciences 45,091 44,034 326 296 219 215
Physical sciences 80,214 77.040 217 1,657 983 311
Chemical sciences 92,364 85912 il 3,733 1,349 660
Earth sciences 76,265 70,201 1.143 2,682 1.605 633
Information, computers and
commumnication technologies 74876 66,594 27138 4,310 837 397
Applied sciences and technologies 71,030 61,326 1.029 3,589 4,652 434
General Fngineering 115,787 97,878 4,786 7.111 5,331 681
Biological sciences 194,370 179077 3513 3963 6,886 930
Agricultural sciences 97,151 87,625 3378 2491 3.255 462
Medical and health sciences 314,309 263,011 10,548 1852 29,112 3,787
Total naturat sciences, technologies
and engineering 1,161,457 1,032,706 28,389 37,684 54,228 8,450
Social sciences and humanities
Accounting and (inance 21,697 21,356 56 225 57 3
Bconomics 52,567 48,246 578 1,078 1,824 841
Political sciences 33512 31,885 478 140 721 288
Sociology 19,125 18,092 268 233 428 105
Law 26,969 25859 416 76 577 42
Psychology 36.326 34944 399 326 606 51
Educatiton 73.5%4 70,413 1,898 254 896 134
Other social sciences 106,717 102,052 1,129 1.044 2,062 429
Humanities 163,247 159,200 1162 625 2,090 170
Total social sciences nnd humnnities 533,753 512,048 f,382 4000 9,260 2,062
TOTAL 1,695,209 1,544,754 4,771 41,684 63,488 10,512




State comparisons R&D EXPENDITURE BY STATE

The leading States in tenms of location of higher education

R&D expenditure in 1992 are New South Wales at $503m i . . L L
and Victoria at 3386m, accounting for 30 per cent and 23 Nsw | oo ®

per cent of total cxpenditure respectively, Next in order ’

are Queensland (16%), the ACT (14%), Western Australia M S d

(9%), South Australia (7%). Tasmania (2%) and the QLD | ~--omrmrmmrmeee - @

Northem Territory (0.3%). This ranking is similar 1o 1990, SA | e S

only Queensland and the ACT reversing positions. WA | oo P

The main SEQ division in New South Wales, Victoria, TAS | @

Queensland. Western Australia, Northern Territory and the NT | @

ACT was Advancement of knowledge with 37 per cent, ACT | -ooerreeeieeee ®

45 per cent, 37 per cent, 48 per cent, 66 per cent and 61 T r T .
per cent respeclively of total expenditure within those 0 200 400 600
states, South Australia and Tasmania recorded the most ($m)

expendiure in the SEQ division of Economic develop-
ment with 31 percent and 44 per cent of state total
expenditure.

Society was the second largest SEQ division in all states
other than Tasmania and the Northern Territory. In both
Victoria and South Australia, the subdivision of Health ac-
counted for 23 per cent of total expenditure.

TABLE 7. LOCATION OF R&D EXPENDITURE BY SOCIO-ECONOMIC OBJECTIVE BY HIGHER EDUCATION ORGANISATIONS, AUSTRALIA, 1992

($°000)
’ Lacarion af expenditure
Sacic-economic objective Tosal NEW Vic. Qiad SA WA Tas. NT ALCT
Defence 2,926 1,279 19 532 665 119 —_ — 139
Econemic development
Plant — production and primary products 58,537 8,269 7.119 7.567 13,450 7.401 3,806 &89 16,826
Animal — production and primary products 42,239 9,099 12,140 12,750 1,088 5,029 2,001 49 B4
Mineral resources (excl. energy) 21,500 1,758 5616 7490 1,750 3489 130 — 1.666
Energy resources 9,170 4,311 861 474 265 1,625 394 — 1,240
Energy supply 30,882 20,750 2986 2464 3,023 1.163 438 18 42
Manufacturing 75,018 30,558 15288 10,159 5,228 1.645 2,967 — 9,173
Consirction 38,513 19,508 5102 2.280 4948 5,080 1,550 — 46
Transport 4,536 1,264 1,266 508 619 829 50 — —
Information and communication services 34,607 11,876 11,262 5,209 2,356 866 238 [ .75
Commercial services 14,232 3,886 2,002 4,071 1,459 1,020 314 — 1483
Econemic framewark 76,339 28,200 15.689 11,844 2,012 380 3,717 — 11,075
Tatal Economic development 405,971 139479 79,332 64816 36,245 31,946 15,605 162 38,386
Society
Health 318,975 104,086 87417 42,533 27485 22,738 3,580 55 31,081
Education and training 81.286 24477 19,787 20,078 3,949 7.004 2,743 128 3119
Social development and community services 53,731 14,366 9,520 15,999 3.647 2.5719 1,328 59 6,233
Total Society 453,992 142,929 116,724 78,610 35,082 32,321 7,652 242 40,432
Enviranmen:
Environmental knowledge 84,780 20,384 10.991 17.169 12,117 6,696 6407 1,533 5,483
Environmental aspects of econemic development 35,800 92476 4,678 5,014 8,076 31,351 3,514 1,691
Environmental management and other aspects 9,959 2,814 1471 4,259 183 816 241 - 174
Total environment 130,539 32,674 17,141 26,442 10,376 10,863 10,162 1,533 11,34%
Advancement of knowledge
Natura] sciences, technologies and engineering 422,316 35,845 106,804 66,943 19.604 45 625 2032 316 85,147
Social sciences and humanities 279,466 90.984 65,501 34,310 6,275 23,699 199 31479 55,017
Total advancement of knowledge 701,782 186,829 172306 101,253 25,879 69,324 2,231 3,795 140,164
TOTAL 1,695,209 503,189  3B5,695 271,653 118,247 144,574 35,650 5,732 230471




State comparison {cont.)

In New South Wales the predominant fields of research
(FOR) are Medical and health sciences and Humanities,
accounting for 19 per cent and 11 per cent respectively of
total state expenditure. In Victoria, Qucensland, South
Australia and Western Auwstralia the predominant FOR’s
are Medical and health sciences (24%. 15%, 24% and
20% respectively) and Biological sciences (10%, 15%,
14% and 11% respectively). In the ACT the predominant
FOR’s are Biological sciences {17%) and Physical sci-
ences {13%).

TABLE 8 LOCATION OF R&D EXPENDITURE BY FIELD OF RESEARCH BY HIGHER EDUCATION ORGANISATIONS, AUSTRALIA, 1992

($'000)
Location of expenditure
Field of research Tetal NEW Vic. Qid 34 WA Tas. NT AT
Natural sciences, technologies and engineering
Mathematical sciences 45,091 14,993 11,036 3,920 3,951 2,606 6465 52 7868
Physical sciences 80214 23424 10,725 5,148 6,34% 4,121 1379 98 28970
Chemical sciences 092364 2429 20,922 16,037 5,559 6,599 2,069 231 16,654
Farth sciences 76,265 19,247 7.883 9425 6,626 7.521 5,598 52 19,913
Information, computers and
communication technologies 74876 17,929 22,805 16,438 5,150 6,398 1354 n 4,771
Applied sciences and technologies 71.030 26,288 20,222 11.360 2,802 6,708 278 3 3,365
General Enginesring 115,787 49,276 22,121 21,341 8,161 10,151 1,119 27 3,552
Biologicat sciences 154,370 37587 38,043 41,740 17,130 15,649 3,858 1,406 38955
Agricultural sciences ’ 97,151 24 916 15,663 18,257 11,22% 12,888 4,686 — 5571
Medical and health sciences 314,305 94,710 93,349 40,007 28,951 29,293 4,306 144 23,551
Total natural sciences, fechnologies
and engineering 1,161,457 332,664 266,708 183,672 95,907 101,974 25,313 2,042 153,176
Sorcial sciences and humanies
Accounting and finance 21,697 8523 4,905 4431 172 1,823 254 — 1.550
Economics 52,567 16,728 10,403 4,562 1,327 3,309 K21 19 15,359
Political sciences 33512 6,314 6,044 2.563 1.814 1614 726 1.166 11271
Saciology 19,125 5,238 5,905 3,401 956 885 403 77 2,259
Law 26,969 8,566 6,098 1812 1,475 2,846 843 40 3,286
Psychology 36,326 13,052 8,423 7.333 2.019 3393 768 281 1.057
Education 73.594 24,563 18,751 16,421 3072 6,306 2,713 128 1.641
Other social sciences 106,717 29,748 20,750 23.161 4,621 7,574 T80 570 12,513
Humanities 163,247 57,794 37,707 22,298 6,883 12,850 3,030 1,408 21,277
Total social sciences and humanities 533,753 170525 118,987 87,981 21,339 42,599 10,337 3,689 77,295
TOTAL 1,695,209  503,18% 385695 171,653 118247 144574 35,650 5,732 230,471




Type of R&D siaff TYPE OF EMPLOYEE
The percentage distribution by type of employee in 1992 f";"go{]‘““
has changed sightly when compared to 1990. Researchers '
have increased as a percentage of total employees at the - 25,000

expense of Technical and Other supporting staff. The per-

E centage increase in Researchers (35%). was approximately - 20.000
double that of Technicians (17%) and Other supporting | 15000
staff (18%). ’

- 10,000
There has also been a change in the composition of the
research effort by Researchers. Academics now account T L [~ 3,000
for 36 per cent of effort by Researchers, a fall of 2 per =TT,
cent, while Post graduates have increased by 2 per cent 1984 1986 1988 1990 1992

and now account for 64 per cent of Researcher effort.

Research effort by socio-economic objective

The socio-economic objective of Advancement of knowl-
edge accounted for 39 per cent of total research effort
{person years) in the higher education sector in 1992, The — — - Other support staff
subdivision of Health accounted for a further 17 per cent.

TABLE 9. TYPE GF EMPLOYEE BY SOCIG-ECONOMIC OBJECTIVE BY HIGHER EDUCATION ORGANISATIONS, AUSTRALIA, 1992

(person years)
Type of employee
Type of rexearcher
Other
Toral . . . supporting
Socio-sconomic objective Academic  Post Graduates Technicians saff
Defence 78 13 48 14 4
Economic development
Plant — production and primary products 1,204 246 621 274 63
Animal — production and primary products 939 a7 442 216 5
Minetal resources (excl. energy} 431 101 240 61 29
Energy rescurces 225 50 113 44 19
Energy supply 567 128 318 83 -4
Manufacturing 1,794 395 983 114 103
Construction 808 169 f14 87 38
Transport 124 24 k] 1% 11
Information and communication services 941 238 554 81 68
Commercial services 350 135 162 31 22
Economic framework 1,439 601 624 104 110
Total Economic development 8,823 2,294 4,641 1,314 575
Society
Health 6,187 1,807 2397 1,411 572
Education and training 2,402 833 1,246 147 177
Social development and community services 1,531 554 771 119 88
Total Society 10,120 3,194 4,413 L677 837
Environment
Environmental knowledge 1,770 427 949 250 144
Environmental aspects of economic development 731 192 433 63 43
Environmental management and other aspects 234 52 138 0 14
Total environment 2,734 n 1,519 343 201
Advancement of knowledge
Natural sciences, technologies and enginecring 7,936 2,204 3,900 1,274 558
Social sciences and humanitiss 5,726 1,684 3,334 236 471
Totat advancernent of knowledge 13,662 3.889 7234 1,510 1,030

TOTAL 548 10,059 17,855 4,858 2,646
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Research effort by field of research

The major fields of research in terms of research cffort
(person years) in the higher education sector in 1992 were
Medical and health sciences (17%), Humanities {11%} and
Biological sciences (10%).

TABLE 10. TYPE OF EMPLOYEE BY FIELD OF RESEARCH BY HIGHER EDUCATION ORGANISATIONS, ALISTRALIA, 1992

(person years)

Type of employee

Type of researcher

Other
Total Supporiing
Field of research Academsc  Posi Graduates Technicians staff
Natura! sciences, technologies and engineering
Mathematical sciences 747 303 353 44 45
Physical sciences 1,454 384 635 206 140
Chemical sciences 1,859 517 950 259 £33
Farth sciences 1,400 373 707 221 99
Information, computers and
communication technologies 1,795 478 1013 198 106
Applied sciences and technolagics 1,548 348 &75 244 8i
General Engineering 2,44} 459 1,404 423 155
Biological sciences 3717 937 1,734 761 284
Agricultural scierces 1,946 409 1,015 390 131
Medical and health sciences 6,196 1,830 2,444 1364 558
Total natural sciences, technologies
and engineering 23,103 6,039 11,132 4,20H) 1,732
Social scignces and humanities
Accounting and finance 429 219 168 28 15
Econemics 23 74 365 69 115
Political sciences 678 202 ash 24 62
Sociology 431 127 260 12 33
Law 575 266 226 28 35
Psychology 861 233 441 106 9]
Education 2,059 691 1,105 126 137
(nher soxcial sciences 2,530 761 1,479 147 173
Humanitics 3,828 1,149 2,289 148 242
Total social sciences and humanities 12,315 4,021 6,723 658 914
TOTAL 35,418 10,059 17,855 4,858 2,646
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EXPLANATORY NOTES

Introduction

This publication presents estimates of cxpenditure
and human resources devoted to Research and Develop-
ment {R&D) carried out by Higher Education
organisations in Aunstralia during 1992.

2. Comparable R&D statistics are also produced for the
Business Enterprise and General Government and Private
Non-Profit sectors (Paragraph 19 lists relevant R&D re-
lated publications to which you may also wish to refer.).

Data sources

3. The 1992 statistics presented in this publication have
been compiled from data collected biennially from univer-
sities by the Department of Employment, Education and
Training (DEET) in the Finance and Research Data
collections.

4,  Limited additional detailed R&D statistics will be
available at a charge from the ABS when compiled. Re-
vised details for previous R&D Surveys are also available.

5. The GDP(E) figures used to derive Higher Education
expenditure on R&D / GDP ratios quoted in the Summary
of Findings are current at time of manuscript finalisation
(National Income, Expenditure and Product, September
Quarter, 1994, Catalogue No 5206.0), and at current
prices, are as follows: $216,249m (1984-85); $264,316m
{1986-87); $297,735m (1987-88): $335.234m (1988-89);
$377.591m (1990-91) and $405,794m (1992-93), The
available Higher Education expenditure on R&D / GDP
ratios for other OECD couniries are current at time of
manuscript finalisation and are scurced from "Main
Science and Technology Indicaiors, 1994-1", OECD, Paris
14594,

Definitions

6. Research and Experimental Development is defined
in accordance with the Organisation for Economic
Co-operation and Development (OECD) standard as com-
prising “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 1o devise new applications’.

7. For a more comprehensive interpretation of the
definition of R&D, contact the ABS or refer to the OECD
publication, "The Measurement of Scientific and Techno-
logical Activities (“Frascati Manuval® 1993)" OECD, Paris
1994,

8. Type of R&D activity (TOA) comprises pure basic
research, strategic basic research, applied research and ex-
perimental development. Data in this classification are
subjectively allocated by respondents at the time of report-
ing, using OECD/ABS definitions. ABS makes every
effort to ensure comrect and consistent interpretation and
reporting of this data and applies consistent processing
methodologies. Analysts using this classification should
bear the original subjectivity in mind.

Scope and Coverage

9. The Higher Education sector is defined by QECD as
including all universities and other institutions of
post-secondary education whatever their source of finance
or legal status.

10. For the ABS R&D surveys of this sector, only uni-
versities are suryveyed. 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.

Socio-economic objective and field of research
classifications

11. The statistics in this publication are classified by
Socio-Economic Objective (SEQ) and Field Of Research
(FOR). For a more detailed description and explanation of
SEQ and FOR classifications sce the Australian Standard
Research Classification, 1993 (1297.0) or contact the
ABS.

Comparability with previeus statistics

12. The 1992 statistics presented in this publication may
not be strictly comparable with those for previous years,
for the following reasons:

(a} There was a change in the collection methodology,
with both the 1990 and 1992 statistics being com-
piled from data collected biennially from
universities by the Department of Employment,
Education and Training (DEET), whereas statistics
for earlier years were derived from ABS Rescarch
and Development Surveys in conjunction with gen-
eral expenditure estimates obtained from DEET.

(b) Both the SEQ and FOR classifications have been
revised. Extensive revisions were made prior to the
1990 survey, with further slight revisions before
the 1992 survey. The revisions were prior to the
release of the Australian Standard Research Classi-
fication {ASRC) in April 1993,

Methodology for deriving university R&D

expenditure estimates

13. The ABS obtained 1992 university R&D expenditure
estimates by using data from the DEET Finance and
Research Data collections.

14. 1In broad terms, the estimation of university R&D ex-
penditure was carried out in the following manncr:

(a) Direct Major Field of Research R&D expenditure.
Expenditure on research-only and the research
component of Teaching and Research by Major
Field of Research are extracted directly from DEET
statistics.

(b) Direct Minar Field of Research R&D expenditure
is then derived by multiplying Major Field of
Rescarch R&D expenditure in (a) by the ratio of



Minor Field of Research R&D person years to
Major Field of Research R&D person years. The
ratio is calculated from reporied data.

(c) Overhead R&D expenditure is then derived by cal-
culating the vatio of Minor Field of Research R&D
person years o total university R&D person years.
This ratio is then applied to university level over-
head expenditure, the- result being overhead R&D
expenditure estimates at Minor Field of Research
level.

(d) The sum of R&D expenditure data derived at (b)
and {c) forms the basis for expenditure cstimates in
this publication.

Constant price estimates

15. Estimates of total R&D expenditure are shown at
average 1989-90 prices in Table 1. In concept, constant
price estimates are measures from which direct effects of
price change have been eliminated. Although expressed in
monetary terms, the constant price measures shown vary
only with changes in the underlying quantities of inputs
purchased (including labour). In effect, quantities of
broadly defined categories of inputs are weighted by their
prices in the base year (1989-90). Because the measures
relate 1o input quantities, they do not reflect changes in the
efficiency with which labour, capital and other inputs are
used.

16. The estimate of the labour costs component was ob-
tained by multiplying each broad category of labour used
in each period by the relevant average labour costs in the
base year {1989-9(}). The non-labour costs components
were estimated by deflating each by a composite price
index of relevant materials or capital expenditure items. In
revaluing R&D non-labour expenditure, extensive use has
been made of price series used in deriving constant price
national accounts estimates.

17. For a more comprehensive description of constant
price concepts and estimation procedures see Australian
National Accounts: Concepts, Sources and Methods
(5216.0).

Reliability of statistics
18. The statistics in this publication must be interpreted
with caution for the following reasons:

12

(a) Many respondents had to make estimates because
their accounts do not separately record data on
R&D activity.

{(b) The OECD standard definition of R&D differs in
some respects from what respondents may regard
as R&D activity.

{c) Some respondents have difficultics describing their
R&D programs in terms of SEQ, FOR and TOA.
The data presented under these classifications will
therefore reflect a degree of subjectivity.

Related publications

19, Users may also wish 10 refer to the following publi-
cations:

Research and Experimental Development, Business Enter-
prises, Australia, 1992-93 (8104.0)

Research and Experimenial Development, General Gov-
ernmeni and Private Non-profit Organisations, Australia,
1992-93 (8109.0)

Research and Experimental Development, All Sector Sum-
mary, Australia, 1992-93 (8112.0) {to be released shortly)

Main Science and Technology Indicators 1994:1, OECD,
Paris, 1994

The Measurement of Scientific and Technological Activi-
ties {"Frascati Manual" 1993), OECD, Paris, 1994

The Australian Standard Research Classification (ASRC}
1993 (1297.0)

20. Current publications issued by the ABS are listed in
the Catalogue of Publications, Australia {1101.0). The
ABS also issues, on Tuesdays and Fridays, a Publications
Advice (1105.0) which lists publications to be released in
the next few days. The Catalogue and Publications advice
are available from any ABS office.

Symbols and other usages

- il or rounded to zcro
r revised since previous issue

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

Applied research is original work undertaken i 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 meth-
ods or ways of achieving some specific and
pre-determined objectives.

Basic research is experimental and theorctical work un-
dertaken primarily to acquire new knowledge wiithout a
specific application in view. It consists of pure basic re-
search and strategic basic research, Pure basic research is
carried out without looking for long term benefits other
than the advancement of knowledge. Straiegic basic re-
scarch is directed into specified broad areas in the
¢xpectation of useful discovernies. It provides the broad
base of knowledge necessary for the solution of recog-
nised practical problems.

Capital expenditure is expenditure on the acquisition (less
disposals) of fixed tangibie assets such as land, buildings,
vehicles, plant, machinery and equipment attributable to
R&D activity.

Experimental development 18 systematic work, using exist-
ing knowledge gained from research or practical
experience for the purpose of creating new or improved
products/processes.

Field of Research refers to the field in which the R&D
activity was performed rather than the fields used in the
research program, The FOR classification is primarily
stuctured around disciplines or activities. It describes
*what” research is being performed.

Human resources devoted to R&D measures the effort of
researchers, technicians and other staff direcidy 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.

Labour cosis include wages and salaries, payroll tax, pay-
merits to contract staff on the payroll, fringe benefit tax
and workers compensation payments, sick pay, and

employer contributions (o superannuation and pension
schemes.

Other current expenditure is expenditure on materials,
fuel, rent and hiring, repairs and maintenance, data
processing, payments for the use of specialised testing
facilities, commission and sub-contract work and the pro-
portion of expenditure ob general services and overheads
which is attributable 10 R&D activity.

Other supporting staff are those skilled and unskilled
craftspersons, secretarial and clerical staff directly associ-
ated with R&D activity,

R&D activity is systematic investigation or ¢xperimenta-
tion involving innovation or technical risk, the outcome of
which is new knowledge, with or without 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.

Researchers are those involved with the conception and/or
development of new products/processes e.g. exccutives
and directors involved in the planning or management of
scientific and technical aspects of R&D projects, and soft-
ware developers/programmers,

Socio-Economic Objective (SEQ) refers to the area of
expected national benefir rather than to the immediate ob-
jectives of the researcher. The SEQ classification defines
the main areas of Aunstralian economic and social activity
to which the resulis of research programs are applied. It
describes 'why' the research is being performed,

Technicians are those performing technical tasks in sup-
port of R&D activity, nomnally under the direction and
supervision of a researcher. These tasks include prepara-
tion of experiments, taking records, preparation of charts
and graphs and coding computer programs.

Type of R&D activity comprises basic research, applied
research and experimental development.
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For more information ...

The ABS publishes a wide range of statistics and other information on Australia’s
economic and social conditions. Details of what is available in various publications
and other products can be found in the ABS Catalogue of Publications and Products
available at all ABS Offices (see below for contact details).

Information Consultancy Service

Information tailored to special needs of clients can be obtained from the Information
Consultancy Service available at ABS Offices (see Information Inquiries below for
contact details).

National Dial-a-Statistic Line
0055 86 400

{Steadycom FiL: premium rate 25¢/21.4 sers.)
This number gives 24-hour access, 365 days a year, for a range of statistics.

Electronic Data Services

A large range of data is available via on-line services, diskette, magnetic tape, tape
cartndge and CD ROM. For more details about these electronic data services,
contact any ABS Office (see below).

Bookshops and Subscriptions

There is a large number of ABS publications available from ABS bookshops (see
below Bookshop Sales for contact details). The ABS also provides a subscription
service through which nominated publications are supplied by mail on a regular basis
{telephone Subscription Service toll free on 008 02 0608 Australia wide).

Sales and Inquiries

Reglonal Offices information inquiries Bookshop Sales
SYDNEY (02) 268 4611 268 4620
MELBOURNE (03) 615 7000 615 7829
BRISBANE {07) 222 8351 222 6350
PERTH {09) 360 5140 350 5307
ADELAIDE {08) 237 7100 237 7582
HOBART (002) 20 5800 20 5800
CANBERRA  (06) 252 6627 207 0326
DARWIN (089) 43 2111 43 2111
National Office
ACT (08) 252 6007 008 020 608
ABS E-mait Addresses

Keylink STAT.INFQ/ABS

X.400 {C:AU,ATELMEMOQ,O:ABS,SN:INFO,FN:STAT)

Internet STAT.INFO@ABS. TELEMEMO.AU
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