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PREFACE

This publication presents statistics on research and experimental development (R & D) carried out by higher 
education organisations in Australia during the calendar year 1978. These statistics form part of the Department of 
Science and Technology’s Project SCORE (Survey and Comparisons of Research Expenditures), the main purpose of 
which is to measure the financial and manpower resources devoted to Australian R & D.

Comparable information, in respect of the firn ial year 1978-79, is collected and compiled by the ABS for the
Business Enterprise. General Government and Priv. : Non-profit Sectors. Comprehensive results for the Business 
Enterprise and General Government Sectors were published in August and December 1981 respectively.

Previous Project SCORE surveys were conducted for 1968-69, 1973-74 and 1976-77.

The ABS invites comments on the usefulness and appropriateness of these statistics. Such comments would be of 
assistance in planning future surveys.

Australian Bureau of Statistics 
Belconnen A.C T. 2616

R. J. CAMERON 
Australian Statistician
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I

MAIN FEAT I RES 

.\'ote: Previous statistics in this series were published 
by the then Department of Science and the Environ­
ment—see paragraph 4 of the Explanatory notes. ,

The estimate of expenditure on R & D carried out 
by organisations in the Higher Education Sector in 
.Australia during 1978 was $326m at coTcnt prices. 
This represents a 33^ increase in expenditure 
compared with 1976. At constant (average 1^74-75) 
prices R & D expenditure is estimated to have 
increased by 7% over this period.

Of the total R & 1) expenditure ofSJZbni at current 
prices, universities accounted for 98^ and colleges 
ofadvanced education (CAE’s) 2%; general govern­
ment sources funded S313m or 96C^ of the total.

R &. I) expenditure in 1978 in the natural sciences 
was S235m and in the social sciences was S9Im. R & 
D expenditure on community welfare objectives 
was $87m and on economic development objectives 
was $70ni. The remainder, S168m, was attributed 
almost entirely to advancement of knowledge. 

directly by the .ABS in its’ Survey of Research and 
Experimental Development. However university R <v I) 
expenditurestatistics were derived indirectly . I niversiiy 
R & D manpower data from the survey weic used, in 
conjunction with general expenditure data collected by 
the Tertiary Education Commission (TEC) in its’ I9*’S 
statistical collection, to derive estimates of |9'’R university 
R & D expenditures (for details of the methodology used, 
see paragraphs 18 and 19), i he survey was conducted by 
means of mailed questionnaires to individual university 
and C.AF departments. A complete response was obtained.

4. 1 he 1976 statistics shoun in lables I to 5 uere 
obtained by the Department of Science and the Environ­
ment in a similar fashion to the 1978 statistics.

Definitions
5. Research and experimental development is delincd 
in accordance with the Organisation for 1 conomic 
Cooperation and Development (OECD) standard iis 
comprising ‘creative work undertaken on a sysietnatic 
basis in order to increase the stock of knowledge, 
including knowledge of man, culture and society, and the 
use of this -»tock of knowledge to devise new a pplic.it ions'.

The manpower effort devoted to R & I) carried out 
by Higher Education organisations in Australia 
during 1978 w'as 16,050 man-years. This represents 
a 5% increase in manpower effort compared with 
1976. The manpower effort devoted to R & D 
carried out by universities was 15,524 man-years (a 
4% increase) and by < AE's was 526 man-years (a 
46% increase).

EXPLANATORY NOTES

6, 1 o be classified as R & I), an activity should contain 
an appreciable amount ol novelty or innovation, should 
have investigation as a primary objective, and should 
have a potential to produce results that recognisably 
increase mankind’s stock ol knowledge. The concent of 
novelty is not associated with the actual creation ol 
something which, although new, is made by artistry or by 
application of techniques that have already been estab 
iished for that class of object. R & I) ceases and pre- 
production begins when work is no longer e.xperimental.

Introduction
This publication presents statistics of the level and 

distribution of expenditure and manpower resources 
devoted to research and experimental development (R & 
D) carried out by organisations in the Higher Education 
Sector in Australia during the calendar year 1978. They 
are the first compiled and published bv the ABS in 
respect of this Sector. T he (now) Department ol Science 
and Technology compiled and published previous stat­
istics in respect of this Sector (see paragraph 30 for details 
of previous R & D publications).

T ables I to 5 compare 197X R & 1) data for higher 
education organisations w.ih those for 1976. Tables 6 to 
14 show 1978 R & D details and Tables 15 and 16 show 
1978 R & D details separately for universities and 
colleges of advanced education (CAE's) Some limited 
additional information (e g more detailed information 
on socio-economic objectives and fields ol science) is 
available on request

Data sources
3. T he 1978 R & I) manpower statistics lor universit'es 
andthel978R&D manpower and R & I) expenditure 
statistics for CAE's were compiled from data collected

1. R & 0 activity extends to substantial moditications 
to existing products or processes. However, some activ i- 
ties often regarded as R & B arc excludedil they 
are used primarily for the support of specific R & 1) 
programs or to develop new techniques. Examples ol 
ihe-iC types of activities are provided on page 2 of the 
survey questionnaires, copies of which arc shown as 
Appendixes A and B

X. R ¿i /) f.x7,i'Z7iy/7wrf includes capital expenditure on 
the acquisition {less disposals) of fixed tangible assets 
such as land, buildings, vehicles, plant machinery and 
equipment, and current expenditure on such items as 
wage's, salaries, materials, fuels, rent and leasing, repairs 
and maintenance, data processing, etc., and a proportion 
of expenditure on general services and overhead costs 
attributable to the R & D effort.

9. The Item man wars of effort on R & 1) includes the 
effort of researchers, technicians and other stall direct 1\ 
supporting R & I). Overhead staff, i.e. adniinistrativc 
and general service employ ees such as personnel officers, 
canteen staff, pay clerks, janitors, cleaners, groundsmen, 
etc., whose work indirectly supports R A /), are e winded

pplic.it


10, Researchers refers to persons actually engaged in 
the conception and or creation of new knowledge, 
products, processes, methods and systems. Included are 
executives and directors responsible for administering 
the R & D programs, but executives and managers who 
are concerned primarily with budget and manpower 
constraints rather than program content are excluded. 
Technicians refers to persons performing technical tasks 
in support of R & D. normally under the direction and 
supervision of a researcher. These tasks include assisting 
with or performing experiments (under supervision), 
tests and analyses; preparing materials and equipment 
for experiments, taking records, making calculations and 
preparing charts and graphs; maintaining and operating 
advanced machinery and equipment; interviewing in 
social science surveys; and computer programming. 
Other supporting staff refers to skilled and unskilled 
craftsmen, secretarial and clerical staff working on or 
directly associated with R D.

11, The definitions of other data item.s used in the I97K 
survey are also provided in Appendixes A and B.

Sector classification

12. The sector classification used in the compilation of 
these statistics is adapted from the guidelines specified by 
the OECI^ for use in the conduct of R & D studies. Four 
institutional sectors are recognised: Business Enterprises, 
General Government, Private Non-profit and Higher 
Education,

Scope and coverage
13. The Higher Education Sector is defined by the 
OECD as including all universities. CAE's and other 
institutions of post-secondary education, whatever their 
source of finance or legal status. It also includes all 
research institutes, experimental stations and clinics 
operating under thedirect control of. or administered by, 
or associated with, higher education establishments. 
However, for Australian R &. D surveys of this Sector, 
only universities and CAE's and their associated research 
institutes, etc, are surveyed. Other institutions of post­
secondary education (e.g. Technical and Further Edu­
cation (TAPE) colleges) are excluded because it is 
considered that their contribution to total R & D activity 
is very small.

Socio-economic objective and field of science classi­
fications
14. Most of the statistical information in this publication 
is classified by socio-economic objective and or field of 
science.

15. Each university and CAE department was asked to 
classify each of its R & D programs to a particular 
socio-economic objective and then to report the man­
power devoted to those programs. Expenditure data wa.s 
also collected from each CAE. The R & D programs are 
classified to socio-economic objectives according to the 
ultimate purpose of the program (which may not neces­
sarily be the immediate objectives of the researcher). For 
example, an R & D program concerned with chemical 
studies of products from coal hydrogenation may involve 

several short term objectives, but as the ultimate objective 
IS the production and utilisation of energy from coal the 
R & D program would be classified to energy.

16. The ABS classified university and CAE depart­
mental returns to fields of science according to the fields 
which were applicable to the topic of concern of each 
department.

17. For a more detailed description and e.xplanaiion of
socio-economic objective and field of science classi­
fications please contact the ABS.

Methodology for deriving university R & 1) expenditure 
estimates 

Universities were required to report R & I) man-18.
power details but not expenditures associated with R & D 
activities for the 1978 ABS Survey of Research and 
Experimental Development. However, the Tertiary- 
Education Commission (TEC) conducts an annual survev 
which collects detailed expenditure and manpower 
statistics which rehte to each individual university's 
activities. The ABS was therefore able to derive estimates 
of universities' R & D expenditure by using RAD 
manpower data (collected in the ABS survey) in con­
junction with expenditure details obtained from the 1978 
TEC survey.

19. In very broad terms the estimation oi universities' R
& D expenditure was carried out in the following 
manner

(a) Direct R & D expenditure. The ratio of R & I) 
manpower to the total manpower of each 
university department was calculated from 
information supplied directly on ABS statistical 
returns. These ratios were applied to data 
obtained from detailed TEC departmental ex­
penditure statistics (covering both capital and
current expenditures) in respect of academic 
activities (i.e ’research' and ‘teaching andactivities (i.e
research' activities) to derive estimates for 
departmental R & D expenditure.

(b) Overhead R & D expenditure. The ratio of total 
R & D manpower to total university manpower 
was calculated for each university from directly 
collected ABS manpower data and TEC man­
power data. These ratios were applied to capital 
and current expenditures associated with 
academic service.s and general university services 
(obtained from the TEC statistics) for each 
university to derive overhead expenditure 
estimates. Overhead expenditure estimates for 
each university were allocated to socio-economic 
objective and field of science in the same pro­
portions as those for direct R & T) activity. 
Certain expenditures, e.g. those a-' ¿ted with
student services, public services, etc,. were
excluded from the calculation because in general 
they are not supportive of R & I) activity.

20. The methodology employed for the 1976 university 
expenditures was basically the same except that the 1976 
details previously compiled and published by the 
Department of Science and the Environment did not 
include expenditures attributed to university staff w hose 
work indirectly supports R & D (see paragraph 19(b) 
above). An estimate of the 1976 university overhead R & 
D expenditure (both capital and current expenditures)



has been made and is included in Tables 1 and 5 (see 
paragraph 26). However, overheads have not been 
included in the 1976 R & D expenditure details by socio­
economic objective or field of science show n in Tiihles 3 
and 4 because of the extent of estimation required. In 
order to provide a comparison between the 1976 and 1978 
data, the 1978 R &. D expenditure details by socio­
economic objective and field of science in Tables 3 and 4 
have been shown on two bases, one excluding university 
overhead expenditure and one including such 
expenditure

knowledge classification may be slightly overestimated 
It is considered that 1976 data in respect of the general 
advancement of knowledge .ibjective are also over­
estimated and to a greater extent than those for 1978.

26. The university overhead expenditure component of
1976 data shown in Tables 1 and 5 was estimated by 
applying 1978 (not 1976) ratios of R & D manpower to 
total manpower (see paragraph 19 above for general 
methodology). However, it is considered that these 
results would differ only marginally from those which 
would have h»'enobtained had 1976 ratios been available.

Constant price estimates
21. Estimates of total R & D expenditure for 1976 and 
1978 are shown at both current and constant (average 
1974-75) prices in Table 1 In concept, constant price 
estimates are measures from which the direct effects of 
price change have been eliminated. Although expressed 
in monetary terms, the constant price measures shown in 
this publication vary only with changes in the underlying 
quantities in input.s purchased (including labour). In 
effect, quantities of broadly defined categories of inputs 
are weighted by their prices in the base year ( U74-75), 
Because the measures relate to input quantities, they do 
not reflect changes in the efficiency with w hich labour, 
capital and other inputs are used

27. C'aution should be exercised in any analysis of
movements in R & D expenditure data between 1976 and 
1978 because the expenditure data for universities are 
estimated (see paragraphs 18 to 20 above).

28. Because of the method of collection, research 
student stipends, other than those reported as research 
scholarships in the TEC universitie.s statistics collection, 
are not included in these data. They are similarly 
excluded from previous R & D surveys of this sector by 
the Department of Science and Technology.

29. .As a result of le factors mentioned above, some

TO The estimates of the wages, salaries and other
caution should he exercised when Interpreting the statis­
tics contained in this publication

labour cost components of these constant price estimates 
were obtained by multiplying, for each broad category of 
labour, the quantity (man-years) of labour used in each 
period by the relevant average labour cost in the base 
period. 1 he non-labour cost components were estimated 
by deflating each current price value bv a composite price 
index of relevant materials or capital expendí* ure items. 
In revaluing R & D expenditure, extensive 'ise has been 
made of price series used in deriving constant price 
national accounts estimates.

Related publications
30. Users may also wish to refer to the following
publications:

Research and Esperimental Development. Business 
Enterprist s. Australia. ¡978-79 104.0}

Research and E.xpermental Developmertt. General 
Government Organisations. Australia. 1978-79 (8109.0)

23. For a more comprehensive desc iption of constant 
price concepts and estimation procedures see Australian 
Sational Accounis. Gross Product h\ Indusin at Current
and Constant Prues. 1977-78. (5211.0) Sect ion C, paged

Reliability of statistics

24. Many university and CAF departments had to 
make estimates when completing the survey questionnaire 
because they did not record data on R & i> activity 
separately. Additionally, the OECD standard definition 
of R & D used for the survey differs in some respects from 
what particular respondents may regard as research and 
development 

25. Some re.’ipondents found difficulty in allocating 
their R & D programs to a particular socio-economic 
objective, and a degree of subjectivity was required to 
classify those programs. The objective general advance­
ment of knowledge’ was used for those R & D programs 
for wnich it was the clear socio-economic objective, 
however, it was also used for those R & D programs that 
contributed to two or more of the listed objectives and 
where no single objective was selected as predominant. 
As a result data shown in the general advancement of

Proiect SCORE. Research and Development in .A ustialia. 
¡976-77, AH .Sector Residis, (Department of Science and 
the Environment. Canberra. Australia. 1980)

Proieei SCORE. Research and Oevelopment in .Australia. 
1968-69 (¡department of Science, Canberra. Australia. 
1973), contains statistics relating to sectors other than the 
private enterprise sector, and to all sectors combined.

Research and Experimental Development. Energy 
Production. Ctilisaiion and Conservation. AH .Sectors. 
Au.stralia. /9^M(/(81 10.0)

Trends tn Industrial R & I) in Selected OECO Member 
Countries. 1967-75 (OFCO, Pans 1978 (SP I (78) 231) 
contains statitics from other OECD countries w hich are 
broadly comparable with those in this publication.

S( ien( e and Technolofu Statement 198(1-81 {Department 
of Science and Technology, Canberra. Australia. I9KI).

The Measurement of Scientific and Technical .Aciivitie.'^ 
CErascaii Manual') OECD. Paris. 1981
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31. A publication. Research and Experimentai Develop­
ment, All Sector Summary, Australia. 1978-7^ 
incorporating separate results for the Private Non-profit 
Sector will be published shortly.

32. Current publications produced by the ABS are 
listed in the Catalogue of Publications. Australia, 
(1 lOI .0) which is available free of charge frorr any ABS 
office.

Symbols and other usages
r figure or series revised since previous issue 

n.e.c. not elsewhere classified 

nil or rounded to zero

33. Where figures have been rounded, discrepancies 
may occur between sums of the component items and 
totals.
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TABLE 1. RE.SEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OIT BY HIGHER EDIT ATION OR<,ANlSATlONS(a). 
Al STRAI.IA, 1976 AND 197«

R 4 D EXPENDITl RE AT Cl RRENT AND ( ONSTANT PRK E.S
($ m)

Higher eduiaiion arganisaiions(a) /9’ft IV'S

AT CI RRFM PRICFS

t niversitics 
CAF's 
Total

r239 9
4 2 

r244.l

3IX K
6 7

AT CONSTANT (AVFRAGF 1974-751 PRiCESlbl

Tniversitics
CAF's 
Total

1 11 Ser paragraph 13 of the Fsplanamrs notes I»») Set paragraphs 21 to 23 ol the i splanators noies

209 9

213.7 2295

TABLE 2. RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OCT BY HIGHER EDI CATION OR(.ANISATI()NS(a). 
Al STRAI.IA. 1976 AND 1978

HAD MANPOWER

\fan-\ejr\ of effan K &

Higher edueaiion »rganisanonsfaj /V’rt

Cnivcrsities
CAF's 
Total

14.929
361

15.290 16.05«
laiSee paragraph 13 of the Fxplanaiors notes

TABLE 3. RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED Ol T BY HIGHER EDI CATION OK(.ANISA I IDNS(a). 
Al STRAI.IA. 1976 AND 1978

RAD EXPENDITl RE AND RAD MANPOWER BY SOCTO-EC ONOMIC OBJECTIVE(b|

R & D expendilure m)

Excluding 
univemity overheads(c)

lrj< lading 
universin 

overheadstc) \tan-\ears of vHon «n R A 1^

SuttD-eionamie ohieciivefh) ¡976 ¡978 ¡978 ¡9'’6 /V’.v

\aiianal aeeuri/y (defenie) o: JO

Economic development — 
Agriculture
Forestry and fisheries 
Mining (prospecting) 

energs sources

Mining (extraction) 
energs sources

Manufacturing
Construction

J ransporl 
f'ommunications 
Economic services n.e.c 
Total economic development

11.2
1.2

192 25 K
2 0

991
134

1,3X4
114

0.2
04

I 2 
3K

0.9
64

32.8

02

9 6
53 .3

0.3

0 3 
1 K

2 Ó
9 0

47
17
61

( (immunity welfare—
I than and regional planning 
Environment 
Health
Education 
'Aellarc 
Community services n.e.c. 
Total lommuriin welfare

2Q5 
5.4 
1.0 
3 0

I K

47 4
9 0
2 6
64

70 8

4 1
9

II 4

K I 
86 V

Adsancement of knossledge— 
fcarth. ocean and atmosphere n C-C, 
(icneral advancement of knowledge 
Tma! advanrement of kno'x ledge

K.2 
I0K.9 
II7.I

129
116 3
129 3

17 6 
ISO ?
168 :

Tolal liM.3 253.6 325.5

I'nisersilics’ contribution 
CAEs' contnbulion

I KO. I
4.2

246 9 
6 7

3IK K

IK 
44 

4KK 
109 
29(1 
104 
90 

461 
J.HOft

25K 
1.412

494 
73 

IK4 
2.544

7(M» 
9,233 
y. 9.3,3

15,290

14.929
361

IK 
94 

65? 
9? 

411 
13J

612
,3 '21

230
2.2K4 

5h5

365

wr.

16.1)5«

15.524
526

ñ ¡

0 2 
0 7

K 5

7 1 
I K

J 4

0 3

(a I See paragraph 13 of the Explanatory notes (h( See paragraphs 14 to 17 of the Fxplanaiors notes (c) See paragraphs IK to 2(fi»t the f x plana tors notes aiul I able '
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TABLE 4. RE.SEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OCT BY HIGHER EDI CATION ORGANISATIONS(a) 
ACSTRALIA, I97h AND 197»

»» 4 D EXPENDITVRE AND R 4 D MANPOWER BY FIELD OF SCIENCElb)

R & D expenditure /î mf

Excluding 
univeriity overhead.Oc)

Ineludinf: 
univermi) 

overheads(e) Man-yean of effort on R & D

Field of sitenielhf ¡976 I97(( I97H 1976 ¡978

Natural sctenees — 
Phssical sciences 
Chemical sciences 
Biological sciences 
Earth sciences 
Engineering and applied sciences 
Agricultural sciences 
Medical sciences
Total natural tcienies

21.4
14.4
296
90

19 6

259 
73/2

27 6 
18 .3

103 
28 0
18 I 
38 6 

7«4.1

34 4
23 9
56 5

36 2

45 2 
.Î

1.485 
1.136 
2.518

■'48 
1,786 
1,096 
1,692

/0.4rt/

1.496 
1.202 
2,771

741
2.iK)7 
1.274 
1.649

7 7.74/)

.Social sciences and humanities — 
Economics 
Education 
Management 
Political science

Other social sciences and humanities 
Total xouq! sewnxex and humanitie\

6.4
6 8 
0 7

100
7.9 
0.8

Tolal

356 
.53 /

3.5
43 4 
(59.1

II 0
I 0 
4 8 
4 - 

57 4 
97.0

46.3
6» I
40

469
777

I »4.5 25.5.6 325.5

215 
3.308 
4.0

236
264 

3,112 
4.910

15.290 16,050
latSce paragraph 13 of ihe txplanainn notes (b)See paragraphs 14to Po(the Fxplanalors notes (c) See paragraphs IK to 20 of the f xplanators nolesand Table 5

TABLE 5 RESEARCH ANO EXPERIMENTAL DEVELOPMENT CARRIED OCT BY IMVERS1TIE.S. Al STRALIA, 1976 AND 1978 
R 4 D EXPENDITl RE BY TYPE OF EXPENDITI RE 

(i m)

i 'niverxiriei R A D expenditure

Ex( luding 
university overheadslai

Including 
university overhead.s(a)

T\pe of expenditure 1976 I97ff 1976 197 fl

I and and buildings 
Other capital expenditure 
\5ages and salaries 
Other current expenditure

84
8.0

141 5
222

« I 
19.6 

189 2 
30 1

96 
1X0 7
41 I

8 1
23 7

234.2
52 9

I »0.1 246.9 239.9 318.»
(al See paragraphs IK tn 20 of the Fxlariators notes
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TABI E 6. RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED Ol'T BY HIGHER EDUCATION ORGANlSATI()NS(a). 
AUSTRALIA. 1978

RAD EXPENDITURE BY SOCIO-ECONOMIC OBJECTIVEfb) BY SOURCE OF FUNDS
(SIHM)

Source of fundi

Socio-economic ohieciive(b)
Commonwealth 

government
Stale 

government
Buiiness 

enrerpme^
non-profit 

organùattons
Ch'ersea^

\auonal securuv (defente) 2i0 270

Economic development-
Agricullure
Forestry and fisheries 
Mining (prospecting) 

energy sources

Mining (extraction) 
energy sources

Manufacturing 
Construction

Transport 
Communications 
Economic services n.e c 
Total economic development

23,716 
1.914

314
1,035

278 
1,548 

10,669
1.926 
8.479 
2.241 
2.181

11,897 
66.198

869 
29

330 
9

733 
20

189
10

25,837
1,982

II 6
2 325 

1.059

Community welfare—
Urban and regional planning 
Environment 
Health 
Education
Welfare
Community services n c.c 
Total communitv welfare

2.441 
4,450

51,769 
10,984
3,132 
7,898 

MOW

Advancement of knowledge—
Earth, ocean and atmosphere n.e.c. 
General advancement of knowledge 
Total advancement of knowledge

16.967 
145,337 
I62.3M

Total 3M,4I2

I'niversittcs’ contribution 
CAEs' contnbution

303,440
5,972

(a) Sec paragraph 13 of the Explartaiors notes

37
107

21
223

16
8

108
1.426

126 
42.3 
171
62 
43

856

273 
1,323
1.596

3,879

3,545 
334

30 
154 
198

10 
113

7

8 
39 

154
19 

135
30 
14

9
49

4
30

14

915

4
29 

686
16
10
16

76'

143 
1,046 
1.189

2.865

2.753
112

<b) Set paragraphs 14 to 17 of the Explanatory notes

1.270

36
62

3.652
16.3

54
80

4.047

165
2,087

7,574

7,332 
242

.07

15
36.3

77

48
510

40 
866 
yfw

1,784

1.76,3 
21

317 
1.787 

11,177 
1,979 
8,981 
2,301 
2.22.3

12.177 
70.146

2.519 
4,681

56,894 
11,411
3.262
8,084 

86.851

17,587 
150,658 
lf>8.245

325,514

318.83,3
6,681



TABLE 7. RESEARi H AND EXPERIMENTAL DEVELOPMENT ( ARRIED ()l T BY HIGHER EDIT ATION ORf.ANISATlONSla). ALSTRAl LA 1978 
RAD EXPENDITURE BY SOCIO-ECONOMIC OBJECTIVE^b) BY TYPE OF EXPENDITURE AND TYPE OF ACTlVlTY(c) 

(S'OOU)

Tvpf of fxperuhturt T\pe of activiiyfc)

Socio-economic obieciive(h)
Total 

evpendiiure
Ijind and 
butidingi

Other 
capital 

expenditure
M fljfi’.s and 

salaries

Other

expenditure

Pure 

research

Strategic

research
Applied 
re.search

Experimental 
development

National securiiv (defence) 270 ¡82 72 33 203 30

Economic development —
Agriculture
Forestry and fisheries
Mining (prospecting) 

energy sources

Mining (extraction) 
energy sources

Manufaclunng
Construction

Transport
Communications
Economic services n.e.c.
Total economic development

25,8f7 
1.982

325
1.059

y\i 
\.T61 

11.177 
1.979 
8.98! 
2.301 
2.22.3 

12.177 
70.146

185
8

1.965 
12!

I8.S48
1.386

5,140
467

8.370
645

5,493 
871

9.578
440

2,397
26

I

60

31
22
12
69

407

2.0
115

243
723

55
218

69
97

72
278

139
650

4b
34

Community welfare—
Urban and regional planning 
Environment
Health
Education
Welfare
Community services n.e.c
Total community welfare

2.519 
4.681

56.894 
11.411
.3,262
8,084 

86.83!

20

4.988
628

3.840

Advancement of knowledge—
Farih, ocean and atmosphere n c.c 
(icneral advancement of knowledge 
Total advancement of knoviledge

17,587 
150.658 
168.243

100 
1.712 
/,i/2

lolal 325,514 8.064

Universities’ contnhudnn 
CAFs’ fontnhution

.318.8.3.3
6.6X1

8,064

(al Sre paragraph 13 of the (-'xplanatins note5

25
152 

1,149
16.3
926
18.3
254
696 

5.7’i

120
302

4,537
608
126
341

6.034

I.49X 
10.854 
/?.352

24,177

2.3,655
522

240 
1.309 
8.153 
1.52.3 
6.530 
1.724 
1.551 
9.650

51.380

1,933
3,451

39,422
8.521
2.67,3
6.475

62.473

12.572 
11.3.109
123.681

239,917

234.172
5.745

(h) See paragraphs 14 in 17 <»{ ihc I xplanalory mites (cl Sec page K of Appendix A

51 
321

1.815 
282

1.49,3 
372
406 

1.762 
¡2.382

Ml 
856 

7,946 
1.655

443 
1.157 

¡2.304

3.417 
24.9X2 
2H.3W

53,356

52.941
415

75 
410 

2,085 
182 

2,054
122 
381

2.152 
16.642

37b
I ..340 

I7..309
2,393 

X43
3.540 

26.00!

9.812 
112.751 
¡22.363

165.239

164,350
889

295 
2.421

551
1.739

501
354 

3.173 
¡3.778

f,n
70" 

14,070 
2,179 
1.046 
2,416

21.093

2.987 
19.291 
22.278

59,354

58,438
916

124 
820

4.882 
l.fXW 
3,596 
1.367 
1.144 
5.623

29.372

1.147
2.31.5

21.751
5.24!
1.161
1,751

33.366

3.865 
13.932 
¡7.797

80,566

7b.90b
3.660

86.
26,3 

1,792
237 

1,592
310
34.3 

1,230 
8.3S6

120
318 

3,763 
1.597

212
380 

6,390

922 
4.6X4 
.5.606

20,355

19.139
1.216



TABLE 8. RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OCT BY HIGHER EDUCATION ORGANlSATIONS(i), Al STRALIA, 1978 
R Sl D expenditure IN THE NATURAL SCIENCES BY SOCIO-ECONOMIC OBJECTlVEfb) BY TYPE OF EXPENDITURE AND TYPE OF ACTIVITY(c) 

(S'OOO)

Type of expentiirure Type of aelivifyfcj

Socio-economic obiective(h) expenditure
Ixind and 
buildings

Other 
capital 

expenditure
Wagej and 

salaries

Other 

expenditure research

Strategic

research
A ppiied 
research

Experimental 
development

National security (defence} 4! 34 7 26

Economic Development-
Agriculture
Forestry and fisheries
Mining (prospecting) 

energy sources

Mining (cxtraction)- 
cnergy sources

Manufacturing
Construction
Energy
Transport
Communications
Economic services n.c,c.
Total economic development

25,436
1,860

271
1.059

317
1,787

11.039
1,979
8.798
1,967
1.802
4,206

60.521

184
6

5 
59

30 
20

9
39 

367

1,94.1 
117

18.241
1.294

5,069 
442

8.304
576

5,366
856

9,375 
401

2.391
26

28
115

197
72.1

48
218

69
97

72
278

85
650

46
34

Community welfare —
Urban and regional planning 
Environment
Health
Education 
Welfare 
Community services n.e.c. 
Total community welfare

,1.755 
54,384

1.619 
255
854

6 ¡.989

1,1
70

4.821
488

10
5.403

Advancement of knowledge —
Earth, ocean and atmitsphcrc n.c.c. 
General advancement of knowledge 
Total advancement of knowledge

16,420 
95,-5-18
III.958

90 
1,318 
¡.408

Totil 254,511 7.181

Universities' contribution
C'AFs' contribution

229.855
4,656

7.181

(al Sec paragraph 13 of the Explanatory notes.

25
152

1.144
163
922
174
221
399

5.403

11 
272

4,431 
119

10 
89

1.45,1
8,554

10.007

20.411

19,971
440

(b) See paragraphs 14 to 17 of the Explanatory notes

240
1,309
8.046
1.523
6.376
1,449
1,218
3,152

43.768

791
2,702 

.17.589
835
207
586

42.709

I 1.682 
69.061

167.251

I 63.325
3,927

(c) See page K of Appendix A

51 
321

1,789 
282

1,469 
,124
354 
617 

¡0.984

15 
410 

2,052
182 

2,000
74 

206
577 

¡4.622

52
295

2,411
551

1,709
415
312
706 

¡3.003

124
820

4,784
1,009 
3.497
1.197

977
1,994

24.913

86 
263 

1,792
237 

1,592
282 
307 
930 

7.986

241
712

7,54.1
178
37

169
8.880

3,195 
16,604 
¡9.799

.19.668

39.519
289

16.1 
1,150 

16,681
162
27 
90 

¡8.273

9,295 
70,607
79,902

112,800

112.257
54,1

555
13,41.1

216

121 
/4,7J3

2,839 
1-1.039 
I5.87S

4.1.620

42,986
6.14

5(ifi 
1,75.1

20,566 
55.1 
106
515 

24.(759

3,382
8,216

60.597

57.95,1
2.644

75
191

688

1.10
4.924

904
3.67^
4,J79

17.494

16,659
8,15



TABLE 9. RE.SEARCH AND EXPERIMENTAL DEVELOPMENT ( ARRIED 01 T BY HIGHER EDI CATION ORGANLSATIONSI.) ACSTRALIA 197« 
R 4 D EXPENDITCRE IN THE SOCIAL S( lENCES BY SOCIO-ECONOMIC OBJECTIVEAbl BY TYPE OE EXPENDITl RE AND TYPE OE ACTIYTTYIc) 

(SIMMI

Type of expenditure Type of attivitv(c)

Socio-economic ohjectiwfb)
Total 

expenditure
Land and 
buildings

Other 
capita! 

expenditure
ant/

Other 

expenditure

Pure 

research

Strategic
Applied 
research

National security (defence) 229 ¡0 t4S 67 30 196 4

Experimental 
development

Economic deveiopment—
Agriculture
Forestry and ftsheries
Mining (prospecting)- 

energy sources

Mining (extraction)- - 
energy sources

Manufacturing
Construction

Transport
Communications
Economic services n.e.c.
Total economic development

401
122

54

139

183
334
421

7,971
9.625

2

2

30
40

22 307
92

46

107

71
25

66
69

127 203
39

54

6

26 33 10 98

9
33 

297 
375

154
275
333

6.498
7.812

24
48
52 

1.145 
1.398

54
48

175
1.575
2.02b

30
86
42

2.467
2.775

99
170
167

3,629
4,459

28
36

300
370

o

Community welfare—
Urban and regional planning 
Environment
Health
Education
Welfare
Community services n.e.c.
Total community welfare

1,397
925 

2,509 
9,792 
3.007 
7.230

24.860

2 
167 
140
20 

101 
457

43
30

106
489
116
252

1.036

1.142
749

1.833
7.687
2.466
5.889

19.766

206
144
403

1.477
406
988

3.624

41,3
190
628

2.231
816

3.450
7.728

360
152
657 

1.963
935 

2.295 
6.56’

581
562 

1.185 
4.688 
1.055 
1.236 
9.307

45
21
40

909
201
250

1.466
Advancement of knowledge-*
Earth, ocean and atmosphere n.e.c. 
General advancement of knowledge 
Total advancement of knov ledge

1.167
55,120
56.287

10
394
404

45
2,300
2.545

890 
44,048 
44.938

222 
8.378 
.Î.6ÎW

517
42.144
42.66!

148
6.252
6.400

483 
5.716 
0.199

18 
1.009 
1.027

Toi«l 91,003 »83 3.766 72.665 13.688 52.439 15.734 19.969
Universities’ contribution
CAEs' contribution

2.861

la) See paragraph 13 of the Explanaiorv notes

88,978
2.025

883 3.684
82

70.847
1.818

13.562
126

52.093
346

(b) See paragraphs 14 to 17 of the Fxplanaior> notes.

15.452
282

(cl See page il of Appendix A

18.953
1.016

2,480
381

1



TABLE 10. RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED Ol T BY HIGHER EDUCATION ORGANISATIONS(a|, AUSTRALIA. 1978 
R & D MANPOWER BY SOCIO-ECONOMIC OBJECTIVE(b) BY MAJOR FIELD OF SCIENCE(b) AND TYPE OF EMPI OYEE(c) 

(man-years)

Saturai sciences Social tciencei Total R «S /) manpow er

Socio-economic obieciivefh)

Saiinnal securiir (defence)

Economic development —
Agriculture
Forestry and fisheries
Mining (prospecting) 

energy sources

Mining (extraction) 
energy sources

Manufacturing
Construction

Transport
Communications 
Economic services n c.c 
Total economic deselopmeni

( ommunity welfare—
Urban and regional planning 
Environment
Health
Education
Welfare
Community services n.e.c.
Total community welfare

Advancement of knowledge— 
Earth, ocean and atmosphere n.e c. 
General advancement of knowledge 
Total ads’ancement of knowledge

Total

Universities' contribution 
CAEs’ contribution

Tepe of emploeeefc) Tvpe of emploveefc) Tipe III emploceefc)

Researchers Technicians

Other 
supporting 

staff

Total 
natural 

sciences Researchers Technicians

Other 
supporting 

staff

Total 
social

Researchers Technicians

Other 
stipporiing 

staff Total

1(1

919 
K4

385 
20

5K 1.362 
107

')y(> 
H9

1K7 61 1,3X4
114

10
44

4
13 4

15
61 44

4 1
4

17
61

12
66

477
62

281
81
76

172
2.2M

82 
14,3 

1.287
.31

5
34 

I.5h2

680 
3,1.37 
3.fí¡7

7.485

7.395 
290

(a) Sec paragraph 13 oí the Fxpianaiory notes

148
29

102
27
27

8J5

K 
,34 

694 
14

6 
757

196 
I.C22 
l.2lh

2.808

2.74«
61

6

6 
19
6
4

IK
94

650
97 

4o;

6 7

146

9
149

6

2 
¡69

56 
215 
T3I

647

6.3;
14

106
237

J, 263

1X6 
2,1.30 

50

4.3
2..ÍW

9.32
4.434
5.366

11.140

10.776
364

(b) See paragraphs 14 to 17 of the Fxplanators notes

1.3
16

297
362

1
37
44

2

9

19 
.375 
4^h

66
48.3 

62
288

94
92

469
2.646

148
29 

10.3
29
28 
«9 

31’9

1
6

26

20
8
6

55 
¡9h

18
94

657
97 

411 
1.31 
125 
612

44
30 

128 
414 
125 
269

l.tìKÌ

4X 
2.7X2

4.209

4.066
14.3

« 
16 
70 
12 
16 

/?/(

10 
140 
l?0

,U3

314 
9

9
6 

to

12
36

124

h 
195 
20/

378

.36«
10

(c) See paragraph 10 of the Fxplanator\ notes

59 
44

154 
535 
150
322

126
17.3

1,415
445
1.30 
.103

2.592

42 
710

«4

22

12

159 
57
12 
3«

2.30 
2,284

585
157 
.365

3.773

64
3.1 17
3.11(1

4.910

4.74X
162

728 
5.919

206
1,162
l.36h

62
470 7.551

i,547

11.894 3. J 32 1,024 14.050

11.461
433

3.062 
70

1.001 
24

15,524
526



TABLE 11, RESEARCH AND EXPERIMENTAL DEV EI.OPMENT CARRIED 01 T BY HIGHER EDI CATION ORG.ANISATIONSlal. Al STRAI.IA, 1978 
DETAILS Oh HAI) EXPENDITl RE AND RAD MANPOWER BY HELD Oh SdENCEtb)

H A If expenditure tZ'lxHl) HA if nianpiiHer (man-wars/

1\pe i>f expenditure ]\pe III ai iixmlt I J\pe i‘l eniplineeldf

Field of sciem elh/
Total land and

e xpenditure huildingM' xpendnure
eapiial i^agexand

Other

xalarie\e \pendiiure

Pure 

resear eh

Straiegit

researt h
Applied mental
re’ieardi dewlopmeni

He- 
seari hers

Tech- supporting
niiian'i xiaff

Natural sciences—
Physical sciences
Chemical sciences
Biological sciences
Earth sciences
Engineering and applied sciences
Agricultural sciences
Medical sciences
Total natural sciences

34.437
23.919
56.485
13.585
36,161
24.706
45,2r

234.511

124
969
46

192

5,639
7, im

2.954 
2,,38() 
4,893 
1,194 
3.554 
1,818
3.618 

:n.4ii

16.959 
40,459

9,789 
26,569
17.519
30.28,3 

167.251

5.730 
4.456

10.165 
2.556 
5.847 
5.237 
5.678

39.668

25,■’98 
I ■',963 
37.959
8.452
6.430 
5.16.3

11.036 
li:.80tl

2.986
3.345
9.282
2.065
7.609
7.12,3

43.620

2,871
1,986
7,936
2,326

16,70.3
9,880

18,896
60.597

2.78.3 
625

1.308
742 

5,420 
2,540 
4.076

17.494

1,110
858

1,934

1,446 
K67 
949

''.6K5

2i^2 
2(xl 
711 
167 
468

561

104
78 

126

93
55 

138 
rt47

1,496
1,202
2.771

741
2.007

1,649
11.140

Social sciences and humanities —
Economics
Education
Management
Political science
Sociology
Other social sciences and humanities
Total social sciences and humanities

10.989 
1.034 
4.775 
4,660

57.421
91.003

45
139

85
599
883

Total 325,514 8.064
lai See paragrafh 17 t»f the Fxplanainry noics

Slate

692
566

155
140

2.182 
?, 766

9,577
X,53.3

796
3.860
3.814

46,085 
72,06.’

1,809
1.752

202
749
621

8,554
13.688

2,997
157

3.4X8
1.8X0 

40,759 
5T4.W

.3,44,3
2,1 16

272

1,630
7.149

734

4,854
546
126

1,041
8,340

4fA} 
1,022

61
37

109 
1.17.3 
:.86l

389
649 

.39
210
228

2,69.3
4.209

.33
70

6 
8

194

48
58

7
18

^6^
111

52
236
264

3,112
4.910

24,177 230,917 53.356 165,239 59,354 80.566 20,355 11.894 3,132 1,024 16,050
(h) See paragraph* 14 to P ot the E xpianator* notes tel Sec page X ol Appendix A (d) See paragraph 10 ol the Explanatory notes

TABLE 12. RESEARCH AND EXPERIMENTAL DEV ELOP.MENT CARRIK) OI TBV HIGHER LDl CATION ORGANISATlONSlal. Al STRAI.IA. 1978 
R & D EXPENDITVRE AND Ri D MANPOWER BY STATE

fi & I) manpoxxer (man-vean)

Total 
e.xpendiiure Hexearehers

Tvpe of emploveelb)

Teehnmanx Other ‘iupptiriing staff

Ses\ South Wales 
V'ictona 
Queensland 
South Australia 
W'estern Australia 
Tasmania 
Northern Territory 
Australian Capital Territory

101.291 
69.766 
,35.723 
30,562 
21,672
6,536

Total 325,514
(Bl See paragraph 13 of the Explanatory notes Ibl See paragraph HI ol the Explanatory notes

3,617
3,35K 
1,339 
1,129

871
247

1,332

11,894

922 
634 
388
321
**62

592

3,132

25h 
231 
109
76 
85
14

•’54

1,024

4.795 
4,22.3 
1.836 
1,526 
1,168

32.3

2,178

16,050



TABLE 13. RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OCT BY HIGHER EDCCATION ORCANISATIONSfa), ACSTRALIA, 1978 
RAD EXPENDITURE BY SOCIO-ECONOMIC OBJECTIVEfb) BY STATE

(SXIW)

Stale

Soeio-eeono/nic objedivefb) N.S. »F. Qld SA- Tai Total
National security (defence) 37 41 53 136 270
Economic development—
Agriculture
Forestry and fisheries
Mining (prospecting) 

energy sources

Mining (extraction)— 
energy sources

Manufacturing
Construction
Energy
Transport
Communications
Economic services n.e c.
Total economic de\ elopment

8,813
218

5,525
488

4,825
273

5.428
149

2.13.5
3,5

673
I 19

2,440
702

25,837
1,982

100
282

68
16.5 140

55 16
126

5A
548

325
1,059

487 
5,568 
1,036 
3,714

956
755 

3,936
25.982

20.5
2.420

313
1.106

628
205

2.992
12.171

118
552

276 
1.450

275
682

1,477
11.410

9 
728 
255 
650 
271 
25,5 
767 

6.505

3^ 
410

61
534

36
241
632

4.292

29
278

8,5
111
462

56

32
13.5 

/.4V7

1,709
65
75

2.241
8.290

317 
1.787 

11.177
1.979 
8,981 
2,301 
2,22.5

12.177 
70.146

Community welfare—
Urban and regional planning 
Environment
Health
Education
Welfare
Community services n.e.c.
Total community welfare

887
999

17.488
4,62.5

899
2,567

27.463

391 
1,265 

15,750 
2,292

542 
I..'28 

2/.574

41 I
8,52 

6,086 
1,382

350
481

9.542

252

b<)5h 
626 
581 
525

i.79/

21.5 
14]

5,598 
806
257 
501

5.518

28 
338 
98,5 
205

22 
144

1.720

331
854 

6,052 
1,477

810 
2.738 

12.242

2.519 
4,681

56,894 
11,411
5,262 
8,084

Advancement of knowledge—
Earth, ocean and atmosphere n.e.c. 
General advancement of knowledge 
Total advant emeni of knowledge

5,128
42.68.5 
47,i//

2,855 
55,144 
35.979

2.955
11.81.5 
/4.768

1.824 
13,387 
¡5.2! I

1,188
10,672
11.860

531 
2,788 
3.319

5,126
56,169
39.295

17,587 
150,658
168.245

Total 101.291 «9,764 35,723 30,562 21,672 6,536 59,964 325,514
Universities' contribution 
CAEs' contribution

100,105
1.186

67,270
2,496

34.ii70
853

29,522
1,040

20,809
86.5

6.491

(a) Sec paragraph 13 of the Explanatory notes

59.766
198

(b) See paragraphs |4 to 17 of the Explanaiory notes

518,83,5
6,681



TABLE 14. RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT BY HIGHER EDUCATION ORGANISATIONS(a), AUSTRALIA. 1978 
RAD MANPOWER BY SOCIO-ECONOMIC OBJECTlVE(b) BY STATE 

(man-years)

Socio-economic ohjective(h) A'. S. H , P‘iC. Qld H .4. Tas. Total

National security (defence) 4 ¡0

Economic development —
Agriculture
Forestry and fisheries
Mining (prospecting) 

energy sources

Mining (extraction) 
energy sources

Manufacturing
Construction
Energy
T ransport
Communications
Economic services n.e.c.
Total economic development

468
17

205 288
16'

190
6

KM 39
10

90
39

1.384
I 14

16 K
2

10 10
2

17
17
61

Community welfare—
Urban and regional planning 
Environment
Health
Education
Welfare
Community services I'.c.c.
Total communil\ be. ore

Advancement of knowledge—
Earth, ocean and atmosphere n.e.c. 
Cenerat advancement of knowledge 
Total advancement of knowledge

Total

Universilies' contribution 
CAEs' contnbution

(al See paragraph ¡3 of the Explanatory notes.

f, 
26

-335 
48

176
49
37

209

57
56

515
252

.36
116

1.032

275
2,095
2.370

4.72.3
72

164
20
65
45
14

164
728

8 
27
65 
14
72

2 
36 
12
25

20
2.3

20

2
22

41
71

629
50 19

2
4

51

6
<95

75
309

18
94

657
97

131
125
612

3.721

30 
57

836 
121
4.3 
81

1.169

180
2.145

4,223

3.991
232

20
45

277
70

447

175 
5K5 
7rti;

1,836

1.786
50

(b) Sec paragraphs 14 to 17 ni the Fxplanators- noies

22

2.34
29
29

3.39

116
716
832

1,526

1.447
79

10
8 

188
42 
to
21 

279

82
579
661

1.168

1.09.3
75

19
37

8
1
9

75

yi

¡63

323

320

34 
199
6.3
24

102 
433

1.34
1.298
1.432

2,178

2.165

152
230

2.284
585
157
365

3.773

996 
7.551 
<9.547

16.050

15.524
526



TABLE 15. RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT BY HIGHER EDUCATION ORC.ANISATlONSfa), AUSTRALIA, 1978 
R & D EXPENDITURE AND R & D MANPOWER BY SOCIO-ECONOMIC OBJECTlVE(b) BY TYPE OF ORGANISATION

AND MAJOR FIELD OFSCIENCE(b)

Universiiifi CAE's

R &. D expenditure fS 'OOOJ R & D manpower (mart-years) R & D expenditure ($X)00) R & D manpower (man-years)

Socio-economic ohjective(b)

National security (defence)

Economic development—
Agriculture
Forestry and fisheries
Mining (prospccting)- 

energy sources

Mining (extraction )- 
energy sources

Manufactunng
Construction
Energy
Transport
Communications
Economic services n.e.c.
Total economic development

Community welfare—
Urban and regional planning 
Environment 
Health 
Education 
Welfare
Community services n.e.c.
Total community welfare

Advancement of knowledge— 
Earth, ocean and atmosphere n.e.c. 
General advancement of knowledge 
Total advancement of knowledge

Total

field of scient, e
Major 

field of science field of science
Major 

field of science

Natural Social Total Natural Social Tola! Natural Social Total Natural Social Total

29 2IS 247 7 9 12 II 2)

1.844

251
1,046

292 
1.774 

10,318 
1,840 
8,511 
1,91.1 
1,746 
3.778

58.154

1,078 
3,560 

53,462
1,513 

255 
804

60.672

16,155
94,844
II 0.999

229,855

(a) See paragraph 13 of the Explanatory notes.

EBI

.167 
120

55

129

177
318
351

7,909
9.425

1,312 
831

2,413
8,809
2,802
7,057

23.224

1,159 
54,949 
56,/O«

88,978

25.202
1,964

1.322
106

19 
7

1,341
113

601
16

34
2

635
18

40
1

43

312
1.046

292
1,774

10,447
1.840
8.688
2,231
2,097

11,687
67.579

2,390 
4,391

55,875 
10,322
3,057 
7,861

A3.896

17.314 
149,793 
167.107

318,833

14
60

2 16
60

14
13

14
13 1

16 
92

586 
92

381 
108 
102 
208

3.087

87 
174 

2.046
44

40
2.398

907
4,383
5.290

10,776
(b) See paragraphs 14 to 17 of ihc Explanatory notes.

7

9
16
14

370
444

16 
92

593
92 

390 
124 
116 
578

3.531

25
13 

721 
139 
287
54 
56

428 
2.367

10

16
70
62

200

25
13 

731 
139 
293

70 
126 
490

2.567

2
2

64
5

21
6

29 
/7rt

5

14

2
2

64
5

21
7
9

34
190

5h 
42

148 
455 
126 
306

1.133

143 
216

2.194 
499
133 
346

3.531

44 
195 
922 
106

50 
1.317

85 
94
96

983 
205 
173 

/.63rt

129 
289

1,018
1,089 

205 
223

2.95Í

6 
12 
84

(t

2 
6

80 
24
16 

131

9 
14 
90 
86 
24
19

242

63 
3.101 
3.164

4.748

970 
7,484 
«,454

15,524

265
694
959

8 
171 
179

275
865 

A/3«

25
51
76

16
17

26
67
93

4,656 2,025 6,681 364 162 526



TABLE 16. RESEARCH AND EXPERIMENTAL DEVELOPMENT CAR RIED 01 T BY HIGHER EDI CATION ORGANISATIONS^«), AVSTRALIA, 1978 
RAD EXPENDITl REAND RAD MANPOWER BY HELD Of SCIENfE(b) BY TYPE OF ORGANISATION

I'niversiliex CAE’s

Field of seiencefh)

A Z) 
expenditure 

(3 000)

R & n 
manpttwer 

(man- \ear.s)

R ¿i D 
expenditure 

(3 DOO)

R & IT 
manpower 

(man-vears)

Natural sciences—
Physical sciences
Chemical sciences
Biological sciences
Earth sciences
Engineering and applied sciences
Agricultural sciences
Medical sciences
Total natural sciemes

yy.iQ2 
2.1.660 
56,186 
1.1.5 IK 
.1.1.995 
24,299 
44.495

729.855

1.442 
1.174 
2.74K

72K 
1.862 
1.24.1 
1.579 

10. 776

7.15
259
299

67
2.166

407
722

4.656

54
28
2.1

145

70
364

Social sciences and humanities —
Economics
Education
Management
Political science
Sociology
Other social sciences and humanities 
Total social sciences and humanities

12.092 
I0..199

1.0 IK 
4.775 
4.472

56.221

A63 
122 

52 
2.16 
242 

.1.0.15 
4.74A

.TO 
590

16
55

Total 15,524

IKK 
1,200 
2.rt2.5

6.681

22
IT

¡67

5.’6
(a) See paragraph 13 of the Explanatory notes, (b) See paragraphs 14 to 17 of the Explanatory notes

Primed by C. J. Thompson. Commonwealth Government Printer, Canberra



APPENDIX A
please RETAIN ONE COPY FOR YOUR OWN RECORDS FORM no 6

AUSTRALIAN BUREAU OF STATISTICS

University

Depanirent or School

FORQFFICE USEONIY
fT_
uc_

501

SURVEY OF RESEARCH AND EXPERI MENTAL DE VE LOPMENT - 1978
FS

J

UNIVERSITY RETURN

The 1978 Survey of Researcfi and Expe'imantai Development is being conducted by the ABS as oan of the Depanment of Science and the 
Environment’s Protect SCORE fSurvey and Comparisons of Research Expenditures).

This return refers only to the Department or School mentioned above and relates to R S D.tas defined by the OECD - see definition on page 21
earned out during 1978.

If actual figu res are not availaole, please suppl v careful estimates.

Should you encounter sny difficulties in interpreting the instructions or definitions in this return, please discuss them with yrjur university 
contact officei, 1 Additional copies of the form are available from your university contact officer if required).

(kimpleted returns will be forwarded to the Department of Science and the Environment by your university contact officer. The Department 
will micro-copv the returns for its refe'ente and then forward the returns to the ASS for statistical processing .

PLEASE FORWARD YOUR COMPLETED RETURN TO YOUR UNIVERSITY CONTACT OFFICER NOT LATER THAN

Name of University Contact Officer Telephone No.

AUSTRALIAN BUREAU OF STATISTICS

Proieet SCORE

SCORE surveys are the only comprehensive source of statu*icaf data on expenditure and manpower devoted to research and experimental 
development m Australia.

The data obtained from SCORE surveys provide important background for informed discussion m relation to current science and technoingy 
policy, including issues related to economic planning, social welfare, education and the environment. Users of these statistics i nclude advisors 
in fields related to scientific development and technological innovetion, researchers and research managers developing cases for funding, and 
government departments and academic institutions interested in the interaction of science policy and economic growth.

Depaitmental Representative completing this return.

Name of Representative
(BLOCK LETTERS)

Teiephone No.
(STD Code)

Signature Date
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UNIVERSITY JR\

The univartity survey is one of a nurnbar of colfactions conducted by the ABS primarily for the purpose of providing aggregate statistics for 
Project SCORE. The survey wes last conducted by the then Department of Science for the 1976 calendar year. Sumnary statistics relating 
to the Higher Education Sector (i.a. universities and colleges of advanced education) are shown in the accompanying brochure.

Project SCORE univenity statistic* make use of information from the annual universities' natirtic* colleaion conducted by the Tertiary 
Education Commiaaion, but this information needs to be supplemented by data from the current enquiry in order to produce statistics 
compatible with other SCORE surveys. In this way, continent and compreherssive national statistics on R & D can be compiled.

University R ft D statistics are also used for MCtor-by-sector *rx3 within-sector comparisons of the level and distribution of research activity in 
Australia.

Details are required from universities st the research profirsmme level for a number of reasons, for example: —

. experience has shown that in most cases university R ft D statistics need to be compiled at least at the programme level 
if a reasonable degree of accuracy is to be achieved •

programme details are used by the Department of Science and the Environment to provide ministerial advice end for 
general science policy considerations.

. programme reporting enables a more accurate classification by socio-economic objective.

The information requested m the 1970 tun/ey is basically the same as that requested for 1976, although the format and wording of the questionnaire 
have been simplified No details are being collected in this survey year for the Australian ReHsreh Directory.

INTERPRETATION OF THE DEFINITION OF RESEARCH AND EXPERIMENTAL DEVELOPMENT

This survey con for m$ to the standards for research and experimental development (R ft D) statistics formulated by the Organisatiori for Economic 
Co-operation and Development (OECDl. The OECD def net R ft D as follows.

J"Research and ex per imental development comprises creative work undertaken on a systematic basts in order
to increase the stock of knowledg^mcluding knowledge of man, culture and lociety^and the use of this stock' 
of knowledge to devise new applications."!

Any activity classified as R & D should contain an appreciaole amount of NOVE LT Y, it should have INVEST I GAT I ON as a primary objective 
end should have potential to produce results that ere suff.c-.ntly GENERAL ♦or mankind's stock of knowledge (theoretical and/or practical) 
to be recognisably increased The concept of nrovelty is not associated with the actual creation of something which, although new. » made by 
artistry or by application of technloues that have already been established for that class or object. For p«ample, devising and vahdr’tingan 
econom''tric mod®l is R & D, but routine use of such a model is not.

THE FOLLOWI NG ACT IV IT I E^often regarded as research or development, are to be EXCLUDED. EXCEPT where they are used primarily for 
the support of specific R & 0 projects or to develop new techniques

. preparation for teaching

. literary and artistic activities such as writing books and composing music

. scientific and techn,cal information services

genera' purpose data collection fi.e data collection not undertaken as pert of a specific research project)

standardisation and routine testing

. feasibility studies

. specialised routine medical care

patent and licence work
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1. DETAILS OF SESFARCH PROGRAMMES UNDERTAKEN BY YOUH DEPARTMENTOR SCHOOL DURING 1978

. Provide twiow d«>.oil8 of all rweorch programmos undenakar bv your Dapartment or School during 1978 which involved any R&D activity 
tot defin<jd by the OECD - teo dofinition on page 2).

. Tba te-m 'rateorch programme' refan to a group o< r«e«fch projects each of which has the same predominant socio-economic objective 
(in terms of those ¡‘sted on peget 6 arxJ 7). Reptort preferably at the programme level [though you may report at the tub-programme level if 
you wish).

. Number each programme and rule a line after eech programme. Extra copies of this return are available from your univenity contact officer 
if you require more space.
If, fo' reasons of privacy, you would prefer not to provide the Dapertmant of Science and the Environment end the ABS with a programme 
desci rion, report the statistical details and mark the description "Not twailable"-
Colums 4 to 1 0 refer only to the R&D component of each programme and only to the effort of academics and pcBt-graduate students. 
Take into account the R&D activity of visiting academics, exchange personnel and persons occupying temporary positions. Include also 
the act I ■ ty of academic staff supervising R&D undertaken bv post-graduate students.

. Columns 4 to 7 should sum to 100 for each programme even though it is raehted that estimates will be subjective

, Additional instructions and definitions ere provided m the explanatory notes on the back page.

Pro

No.
SriB* dastnption of reeeerch proo’arnme 

(please type or print clearly I

2

PredofTi-

oconomc 
ObjKTIV* 
cod« (tM 
p«g«iMi7)

3

Typtol R&D «ctivitv 
(% ditTribution)

Man vaariot R&D
•Hori during 1978 I

B»»ic rwwrch

Stretagic
“ Applied

davelop-
Teaching

5 6

I

I

----- '5—

I

i

! I

I

!

T OTAL (cuti V 1<>' ward tc next ptigiT

t

I I

4-- i



OuMtion 1 continued

No.
Brief deecrlption ot rmareh rragremn.t 

{plaeee type or print clearly)

Preoom-

economtc 
co|ectlwe

Type of BAD ectivttv 
(% diftrlbutlon)

B»ic fTch

Men yean ol rtiiD 
•ffon during 1978 

(report to 1 Oocimat piece)

T
StreteQic

Apptied

T X

develop-

TOTAL {brouQht forwBrd from previoui page)

Acedfnic

T

predueto

Mudem 
---- TTT----

TCIIAL J.

I

I
I

I

I

I 
I !
t
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DEPARTMENTAL MANPOWER IN 19/8

Pleew read the additional mstructioni and definitions pre»?nted In the axplenetory notes on the back page.

2 TOTAL EFFORT OF FULL-TIME DEPARTMENTAL PERSONNEL

Report beloM the total numpc’ of man veers of effort in 1978 on all univeriitv activities bv full-time personnel of your Department.

Note this Question is not confined to R & D activ.ty.

Exclude the effort of post-graduate students, visiting academics, exchange personnel or persons occupying temporary poeitions.

Men years of effort (repon to 1 decimal place)

Personnel Category
Type of Staff

Teechtng-and-research Research-only

Acaoem-c

T echnica'

Admmistrarive

TOTAL

3 R&DEFFORT OF YOUR DEPARTMENT

see definition onReport below tne tota' number of rnan years which m 1978 were attributable to R&D (as defined by the OECD ~ 
page 2'

Includt. rte part men te' activities directly suppon mg R&D leg a proportion of time spent by deoert mental typists).

Include ary R&D effort of visnmg academics, exchange personnel and persons occupying temporary positions-

Mar. years of effort attributab e to R&D (report to 1 dec-mai place)

hersonne' Category Type of Staff

Teaching-and-reseat ch Research-only

(a) _____

Post graduate s’udent (al

Terhnica'

Administrative

total

(bI to agree yyith tota' all programme aggregates 'eported for columns 8 to 10 of Question 1

Please cr mmerit be'ow on any specia' or unusua' circumstances concerning the figures reported lO this return 'or difficulties encountereri .n 
completing it’
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•road Ote>»eti»e Area

oeneral advancement of knowledge
AGRICULTURE

FORESTRY 
FISHERIES 
MINING (including reeourca a*iee»rnent 

technique,, and relevant aspect» 
of petroleum geology, geotcience 
technology, paotachnics, and 
mining enginaerihg).

MANUFACTURING 
Foo-, beverage, ft tobacco

Tavtilaa, clothing and

Wood, wood products arsd furniture
Papar, paper products, printing 
and publishing

Chemml, petroleum ertd 
coal products

Non-metalhc mineral 
products

Bette metal producu

Fabricated metal products

Transport equipment

Other machirtery and 
equipment

Macal laneous 
manulacturinB

ENERGY 
Production end utihaation 

of energy from

Production arxl utilisation 
of synthet ic fuels from

Con«nrvation of energy
Othar energy RftO (lncludin| supporting 

technologies such as electricity 
transmission and distribution, energy 
storage, energy systefTi» analysis etc.)

SOCIO-ECONOMIC OBJECTIVES

CODE

General advancement of knowledge................................................

Plant .................................................................................................
Other (please specify)................................. ...............................

Frshenei.........................................    .
Extraction techniques — uranium................................................
Extraction techniques — metallic minerals 

(other than uranium).............................
Extraction techniques ~ coal.............. ............................................
Extraction techniques — oil and gas . . .............................. .........
Extraction technique, - other (please specify).............................
Prospecting & resource aaiessment techniques — uranium............
Prospecting & resource assessment technique» — metallic mineral»

Prosoecfng & resource assessment techniques — coal........
Prospecting & resou-ce assessment techniques — oil and gas

501A 
BUG 
512L 
B19T 
621P
531 X 
5410

. 543G
. 543L

544S 
B48P

. 551L

(othar than uranium) . . . 562P
553T 
554Z

Pro»pect<ng & resource «seumant technique» — other (plaate »peeifvl ■ . 559X

Food ... .............. ........................... ................
Beverages end mart......................    . .
Tobacco................... ................ ................................
Textiles and textile products. ....................................
Clothing end footi'.ear .... ................... ....
Wood, wood product, and furniture........................
Paper and paper products................
Printing and a'litd industries ............... ......................
Chemical fertilisers............
Industrial gases .........................
Synthetic resms and rubber................ ..................
Organic mduttnu' chemicals n.e.c. ... 
Inorganic industria* chemical, n.e.c ... . .
Paints ................. ....................
Pharrnaceut'cals . . . ......................... ......................
Veterinary products........ ................ ..................
Pesticides . ..............
Other chemicals, petroleum and coal products...........
Glass and g'as, products...............................................
Clay products and refractories .......................... . . .
Cement and concrete product,.....................................
Other non-metal'ic mineral products..................
Basic iron end steel............................... ..................
Basic non-fertou, metals and products ................
Structural and sheet metal products..........................
Other fabricBltfd metai products...................................
Motor vehicles and part,............................. ...............
Ship, and boats ...................................
Railway rolling stock ano locomotive, ....................   . .

Transport equipment n.e.c...........................................
Photographic, professional and scientific equipment . 
Radio and T V receivers; aud'O equipment ...........
Compute', and electronic calculating machines 
Other electronic equipment n,e.c..............................
Refrigerator, and houMjhoid applianres , , 
Other e'ectf'Cal machinery and equipment n,e.c . , 
Agricultu’3' machinery , , ...
Construction machinery.................. ......
Material, hand' ng equipment ......................
Other industria; machinery and equipment................
Leather and leather products .........................
Rubber p’oducts ............ ................................
Plastic and reiaterj products . ........ .... . .
Other manufacturing ..... ...........

Ol' and gai
Coal

Nue'ea-
Other pr.inery sou'^es

Coa'
Biomass
ConservatiO'’ of P'^eig,

Other energy R8« D

. S61S 
.. 562X

S63A
. 564E

565K 
566P 
567T 
568Z 
569C

. 57OT
, 671Z 

572C 
573G 

- 574L
575S

. - . 576X 
. 577A 
. 5786

. 579K 
580A

. seiE 
582K 
583P

. 5B4T 
585Z 
586C 
587G 
588u 
589S

.. 590G 
591 L

. 592S 
593X 
594A 
595 E 
596K 
597P

. 59BT 
5992 
600E 
601K 
6O2P

. 6Q3T 
604Z 
609 X

61 IS 
612X 
613A 
614E 

. . . 616K

616P 
. 617T

. 618Z

619C
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SOCIO-ECONOMIC OBJECTIVES

coot

TRANSPORT (other than aspects covered 
under MANUFACTURING!

COMMI IMITATIONS loTher than npects 
cowtcadunoer MANUFACTURING!

CONSTRUCTION 'other than aspects 
covered under •’non meiallic mmerai 
products". ■■Fabricated metal construction 
materials", and "Construction & 
earthmoving machinery & tauioment"!

WHOLESALE & RETAIL TRADE 
BANKING, FINANCE 6 INSURANCE 
HEALTH - Madical (Based on the W.H.O.

Internationa' CiBss<fication of Diseasesl

Road accidents & nfety..................
Other road -................................
Railway..................... ..................
Water traneport ............................
Air tranaport........................ .........
Muilirnodai trampon......... ........
Interrrioda' maieriais handling........
Other transport (please specify) .... 
Télécommunications & broadcasting

Othfi' (pleas' soecifyl...................
Construction ... ...........................

Who>»&ale & reU'l trade.......
Banking, finance & insurance

HEALTH - Public

WATER SUPPLY lexcep' "water pollution" 

WaTtE DISPOSAL & RECYCLING (except 
aspects covered under ENERGY!

ENV(R0NMENT (n.a.i !

Infective snd parasitic diseases .........................................
Neoplasms .......................... ......................... ............
Endoct’ne. nutritional and metabolic diseases....................
Diseases of the blood and blood-forming or^ns..................
Mental disorders ......... ..................................................
Diseases o‘ the nervous system artd sense organs.................
Diseastts c‘ the circuletory system.......................................
Disea«»-' of the '«pifBiory system.......................................
Diseases of the dicjestive system (including oral! ..... ■ ■ ■
Dise?“' of the geinto-urmary system...................................
Coms.I cations of pregnancy , childbirth and the puerpenum
Diseases of the skin and subcutaneous tiuue . . 
Diseas» '. of ’he muscuioskeleta' system arxJ connective tissue 
Ptiarmacoiogv, toxicology ....................................... .........
□thei (please specify!......................................................
rteaiih si’-\ icei

O-cupat.rjnai health ..............................................

Othei ipiea.v- specify! . .... . ..............................
Water Suopiy.................................... .............

MIT 
M2?
M3C 
M4G 
656L 
666S
M7X 
M9E 
MIA 
M2E 
668L 
671G

eeip 
6eix
701T 
702?
7O3L 
704G 
705 L 
706S
707X 
70eA 
7O9E 
?1UA 
711 A 
712E 
713K
714P 
7Z9T 
731® 
732T 
733? 
734C 
739A 
741X

INFORMATION TECHNOLOGY n.e.i 
linciuding mter ana genera' AC'P svf’e'hs 
both haraware ano general system software 
but excluding those aspects covered under 
MANUFACTURING and COMMUNICATIONS 
at we'i es aopiiCBt on of ADP syitems m areas 
othei ihaii ■'Information”)

HOUSING iexvep' CONSTRUCT IQN' 
URBAN & REGIONAL PLANNING n e i 
EDUCATION
ECONOMY (including nation» . state end 

regional eco'-om t aspec’s'

Se.vagr. ...
Oihp' waste (p'ease spec'fy) ... ............................
PfOteri cn and rehabilitation of natural environment . . .

AOP s> Stem's ne...........  ... ..........
O’hei iilp-Ttaiinn media n v । .................................
Inforrnat-on indexing end rctrievei ivstens» ... . .
Irformation reprrxJuct'On n.e.i..........................   . •
Gpne'B staiiStifH' methodology ...............
Othe- ir’fo'fiwi on tecnnologv (please specifyl...........

751C 
759F 
761K 
762P 

. anx
ei2P 
813T 
814?
8'6C 
Btgx

WELFARE

CONSUMER AFFAIRS 
ADMINISTRATION 
LAW & ORDER

RECREATION

FIRE
INTERNATIONAL

EARTH (except aspert'. cox^’t-H unrlc' 
MiningB'lfi energy'

Housi'tg . ....
Urfa.-n & •egiona' piaiihing.............
Education........................  ...
Bconcim, n.e > ....... • .......
Overua • trade ....
Piodu-tiv.lv nei.. • .......
Indus” >ì relations . ...........
Unerripioyrtieni'u 'emploved

Ayed pe'so'" 
Youtt. child welfare. • . •

Public adr.nnislreiion .
Law rt‘orrr>...........

Corrcc‘ ve services

Culture ............
PO'Ki. . •
Otnt' 'er reat'On .........
Fi'e pioiett or.
Inte’-ot n-ie' -eiaiiO'iships
H6L P'lmai iiv for the henef.* e* othp-
Gen.onr 
Gecsihvs V ’ . .

Canograpt', ....

I*' (.ountn«i

OCEAN ifcxt ept aspects cower-rl unde’ 
F ISHlH IES'

Ot^e' r-o'tn (piBBSK speciN ' 
Ccosta it orr-an engineering 
Biuoi'ir I marir e science n e i

ATMOSPHt RE
Olh.■ J. (pivAU tpecilvl

REMOTE SENSING 'as aPP'iPd lo rsaiurai
DEFENCE n.L . IPlcuii i.

Metpri'Oi'iQs
Otnei Riri'niinerp (pipase spec fy I
Hemo’e '.ertsii.ti ...

6216 
631?
841E 
esiL 
852S
B53X 
854A 
861T 
662?
863C 
664G
865L 
6665
871 A 
BRIG
89-.P 
892T 
893?
901L 
9C2S 
9O3X 
909?
911T 
971A 
e22E 
931G 
932L
933S 
934X 
93i>A 
936?
9391 
941P 
942T
949 A 
951 X 
955A 
959G 
961C

iM obje^i'Vcs 971 K
othi’i than Ot F ENCE wtiP’» 'P'evBnt 
loiniliiii'i Hu ’.HtiHi of til* F-.SDi

other HSD ti I- I fbhp. I M> 98 IS
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EXPLANATORY NOTES

Predominant Soclo-Eoonormc Qfaiactiva, In anewenng Queetion 1. ciHsify each raeearch programme to the most aooroonata socioeconomic 
objective m the list provided on pegas 6 and 7. The term "obfactive" refers to the ultimate national needs rather than to the immediate 
objectives of the raaaarcher or univanity The objective 'General advancement of krx>wiedge' should be used for those programmes for 
which this is the deer socioeconomic objective (e.g. reeearch into astronomy) together with those programmes that could contribute to 
aaverai of the listed objectives in ways that do not allow one such objective to be selected as predominant

Type of R8iD Activity

Basic Research is experimental or theoretical work undertaken primarily to acquire new knowledge of the underlying foundations of 
phenomena and observable facts, without any particular application or use in view.

Pure Basic Research is research which is earned out without looking for long term economic or social benefits other than advancement of 
knowledge. It includes all Hurnamtias R&D.

Strategic Basic Research is research directed into specified broad areas in the expectation of useful discoveries. It provides the broad base of 
knowledge necessary for the solution of recognised practical problems.

Applied Reseerch also refers to original investigation undertaken in order to acquire new knowledge It is. however directed towards a 
specific practical aim or objective. Applied research 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.

Experimental Development refers to systematic work, drawing on existing knowledge gained from research and/or practical experience, that 
IS directed to producing new materials, products and devices, to installing new processes and improving substantially those already 
produced or installed. In the social sciences experimental development may be defined as the process of translating knowledge gamed 
through research into operational programmes including demonstration projects for testing and evaluation.

Man ,aars of effort. Fo'^ the purposes of this survey a person is considered capable of working only one rnan year each year, even though that 
person may have worked long hours and/or been extremely effective. Take into account each person's total working time (i.e. time spent on 
university activities) whether worked at the university, et home, on sabbatical leave etc. For example, a full-time academic who joined the 
depanment ha'f way through the year and then devoted 40% of his working time to R&D would conn ibut 0.4 man x 0.5 years “ 0.2 
man years to Questions 1 and 3 land 0.5 man years to Question 21. even if his average working time per week were, say, 60 hours.

Personnel Categono

Academic refers to persons who supervise or conduct teaching end/or research and whose salaries are related to academic salaries. Include 
Research Officers or Research Assistants with 'academic' duties

Technical refers to persons undertaking technical or professional tasks in support of teaching and/or resee-ch activities and whose salaries 
are 'elated to technical salaries. Include Research Officers or Research Assistants with no 'academic' duties

Administrative refers to administrative and genera' service employees whose work indirectly supports teaching and/or research e.g.
Administrative Officer. Typist.

Post-Graduate Research Student refers to students enrolled in PhD or other doctorate degrees, or in masters or other post-graduete research 
courses. Exclude bachelor honours and masiars preliminary or qualifying students. Exclude full time academic personnel of this 
department or school enrolled for a higher degree offered by this depanment (who should be classified as academics).

Type pt -Stiff

Teaching-and-Research refers to persons primarily concerned with the teaching functions of the university but who may also carry out 
assist with research

Research-Only refers to persons primarily expected to carry out or support research work but who also may be associated from time to time 
with teaching, the development of post-graduate courses or the limited supervision of post-graduate students



APPENDIX B
PLEASE RETAIN ONE COPY FOR YOUR OWN RECORDS

FORM RO7

AUSTRALIAN BUREAU OF STATISTICS

College

Department. School or equivalent

FOR OFFICE USE ONLY

SURVEY OF RESEARCH ANO EXPERIMENTAL DEVELOPMENT - 1978

COLLEGE OF ADVANCED EDUCATION RETURN FS

507

The 1978 Survey of Research and Experimental Development is being conducted by the ABS as part of the Department of 
Science and the Environment's Project SCORE (Survey and Comparisons of Research Expenditures).

This return refers only to the Department or School specified above and relates to R&Dias defined by the OECD - see 
definition on page 21 carried out during 1978.

If actual figures are not available, please supply careful estimates.

9iould you encounter any difficulties in interpreting the instructions or definitions on this return, please discuss them with 
your college contact officer.(Additional copies of the form are available from him if required).

Completed returns will be forwarded to the Department of Science and the Environment by your college contact officer. The 
Department will micro-copy the returns for its reference and then forward the returns to the ABS for statistical processing.

PLEASE FORWARD YOUR COMPLETED RETURN TO YOUR COLLEGE CONTACT OFFICER NOT LATER THAN

Name of College Contact Officer Telephone No.

AUSTRALIAN BUREAU OF STATISTICS

Project SCORE

SCORE surveys are the only comprehensive source of statistical data on expenditure and manpower devoted to research and 
experimental development in Australia.

The data obtained from SCORE surveys provide important background for informed discussion in relation to current science 
and technology policy, including issues related to economic planning, social welfare, education and the environment. Users 
of these statistics include advisers in fields related to scientific development and technological innovation, researchers and 
research managers developing cases for funding, and government departments and academic institutions interested in the 
interaction of science policy and economic growth.

Departmental Representative completing this return.

J

Name of Representative
{BLOCK LETTERS)

Telephone No.
ISTD CODE)

Signature Date
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THE COLLEGE OF ADVANCED EDUCATION SURVEY

The C.A.E. survey is one of a number of collectiora conducted by the ABS primarily for the purpose of providing aggregate 
natistics for Project SCORE. The survey was last conducted by the then Department of Science for the 1976 calendar year. 
Summary statistics relating to the Higher Education Sector (i.e. universities and colleges of advanced education) are shown in 
the accompanying brochure.

R&D statistics from C.A.E.’s are necessary for the compilation of national aggregates. They are also used for sector-by-sectcr 
and within-sector comparisons of the level and distribution of rtsearch activity in Australia.

Details are required from colleges at the research programme level for a number of reasons, for example: — 

experience has shown that in most cases C.A.E. R&D statistics need to be compiled at least at the programme 
level if a reasonable degree of accuracy is to be achieved.

programme details are used by the Department of Science and the Environment to provide ministerial advice and 
for general science policv coi.»iderations,

programme reporting enables a more accurate classification by socio-economic objective.

The information requested in the 1978 survey is c^sically the same as that requested for 1976, although the format and wording 
of the questionnaire have been simplified. No detail's are being collected in this survey year for the Australian Research Directory,

INTERPRETATION OF THE DEFINITION OF RESEARCH AND EXPERIMENTAL DEVELOPMENT

This survey conforms to the standards for research and experirit?ntsi development (R&D) statistics formulated by the 
Organisation for Economic Co-operation and Development (OECD). The OECD defines R&D as follows:

"Research and experimental development comprises 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."

Any activity classified as R&D should contain an appreciable amount of NOVELTY, it should have INVESTIGATION as 
a primary objective and should have potential to produce results that are sufficiently GENERAL for mankind's stock of 
knowledge (theoretical and/or practical) to be recognisably increased. The concept of novelty is not associated with the 
actual creation of something which, although new, is made by artistry or by application of techniques that have already been 
established for that class or object. For example, devising and validating an econometric model is R&D, but routine use of 
such a model is not

THE FOLLOWING ACTIVITIES, often regarded as research or development, are to be EXCLUDED, EXCEPT where they are 
used primarily for the support of specific R&D projects or to develop new techniques.

. preparation for teaching

. literary and artistic activities such as writing books and composing music

scientific and technical information services

general purposes data collection (i.e data collection not undertaken as part of a specific research project)

. standardisation and routine testing

feasibility studies

. specialised routine medical care

. patent and licence work
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1. DETAILS OF RESEARCH PROGRAMMES UNDERTAKEN BY YOUR DEPARTMENTOR SCHOOL DURING 1978

Provide below details of all research programmes undertaken by your Department or School during 1978 which involved 
any R&D activity {as defined by the OECD — see definition on page 2).

The term 'research programme' refers to a group of research projects each of which has the same predominant socio­
economic objective {in terms of those listed on pages 6 and 7). Report preferably at the programme level (though you 
may report at the sub-programme level if you wish).

Number each programme and rule a line after each programme. Extra copies of this return are available from your 
college contact officer if you require more space.

If. for reasons of privacy, you would prefer not to provide the Department of Science and the Environment and the ABS 
with a programme description, report the statistical details and mark the description "Not available".

Columns 4 to 9 refer only to the R&D component of each programme and only to the effort of researchers a.nd post­
graduate students. Take into account the R&D activity of visiting academics, exchange personnel and persons occupying 
temporary positions. Include also the activity of research staff supervising R&D undertaken by post-graduate students.

Columns 4 to 7 should sum to 100 for each programme, even though it is realised that estimates will be subjective.

Additional instructions and definitions are provided in the explanatory notes on the back page.

Pro Bnel dMcription of raMsreh proflffltnnie 
Ipleaie type or print r'MrIy)

dominant

economic 
objective

Typ« ot R&D activity 
i% diBtribution)

Batic rataarch

Pure Siratasic
Applied

devalop-

-fix

I

I

I

\//////////////A

Man yMri ot R&D 
•ffort durinj) 1978 

(flflOftto 1 riacimal place)

Ra* earcher
Post-

I
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Question 1 continued

gramma
No.

Brief description of research programme 
(please type or print cleerly)

2.

domt*»ent

economic 
ob|ectlve 
code (see 
pegese&7l

3.

Type of R&D activity 
(H distribution)

9aaic raaMrch

Strategic
Applied

Eaperl* 
mental 

develop-

Man yeers of R&D 
effort during 1978 

(■»port to 1 Dl.c«l

Rataarchar

5. 6. B.

grad uata

student
^9'."

TOTAL (brougnt forward from previous page)

I
i 
I

i

I

T() I AL

I
I 
I 
i

I I 
I
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2. MAN YEARS OF EFFORT ON R&D UNDERTAKEN BY YOUR DEPARTMENT DURING 1979 
(see explanatory notes on the back page)
, Report below the total number of man years which in 1978 were attributable to R&D (as defined by the OECD — see 

definition on page 2).
. Include departmental activities directly supporting R&D (e.g. a proporition of time spent by departmental typists).
, Include any R&D effort of visiting academics, exchange personnel and persons occupying temporary positions.

PERSONNEL CATEGORIES Man years of effort attributable to R&D 
(Report to 1 decimal placel

Researchers (a)

Pon-graduate Student» (a)

Technical StaH

Administrative Staff

TOTAL

(a) to agree with tota' all-programme aggregates reponed for columns B-9 of Question 1.

3. EXPENDITURE ON R&D UNDERTAKEN BY YOUR DEPARTMENT DURING 1978
(sec explanatory notes on the back page)
. Estimate below the expenditure incurred on R&D (as defined on page 2) undertaken by your department during 1978.
. Where significant expenditure is shared by R&D and non-R&D activities (e.g, administration costs, fuel, rates, computing 

expenses, library costs, f ), the R&D proportion should be estimated and included in the relevant figure.

TYPE OF EXPENDITURE

4.

CURRENT 
EXPENDITURE

CAPITAL 
EXPENDITURE 
on new and second 
hand fixed tangible 
assets less value of 
disposals

TOTAL

Wages, salaries and other labour costs (including 
superannuation, ho'iday pay etc.!

— Researchers _____ _____
— Technical staff
— Administrative staff

Other curreni expenditure (exclude depreciation 
provisions! 

Land, buildings and other structures

Vehicles, plant, machinery, equipment etc.

EXPENDITURE 
$

SOURCE OF FUNDS FOR EXPENDITURE ON R&D UNDERTAKEN BY YOUR DEPARTMENT DURING 1978 
(see explanatory notes on the back page)
. Estimate below the direct source of all funds for R&D (as defined on page 2) undertaken by your department during 

1978. Include funding from grants, commissions, contracts etc.

SOURCE

Gene'd' , oiiigr; funds

Adsi'iifiai’ Research Grants Committee (A.R.G.C 1

Othe- Australian sources (specify I

Owe-seo'. sources (specify)

TOTAL Ito agree with TOTAL in Q.3'

EXPENDITURE
X

Please comment below on any special or unusual circumstances concerning the figures reported in this return (or difficulties 
encountered in completing it).
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SOCIO-ECONOMIC OBJECTIVES

CODEBroad Objaetiva Obiactiva

GENERAL ADVANCEMENT OF KNOWLEDGE 
AGRICULTURE

forestry
FISHERIES
MINING (including resource assessment 

techniques, and relevant aspects 
of petroleum geology, geoscience 
technology, geotechnics, and 
mining engineering).

General advancement of knowled®e..................................................

Plant....................................................................................................
Other (please specify).......................................................................
Forestry.................... ...........................................................................
Fisheries..............................................................................................
Extraction techniques — uranium....................................................
Extraction techniques — metallic minerals 

(other than uranium)................................
Extraction techniques — coal............................................................
Extraction techniques — oil and gas..................................................
Extraction techniques — other (please specify)................................
Prospecting & resource assessment techniques — uranium.............
Prospecting & resource assessment techniques — metallic minerals

501A 
511G 
512L 
519T 
521P
531X 
5410

. . 542G
. . 543L

. . . 544S
. - 54eP
.. 551L

MANUFACTURING
Food, beverages & tobacco

Textiles, clothing and 
footwear

Wood, wood products and furniture
Paper, paper products, printing 

and publishing
Chemical, petroleum and 

coal products

Non-metallic mineral 
products

Banc metal products

F abf icjtCil metal products

Transport equipment

Other machinery and 
equipment

Miscallaneous 
manufacturing

ENERGY 
Production and utilisation 

of energy from

Production and utilisation 
of synthetic fuels from

Conservation of energy
Othar energy R&D (including supporting 

technologies such as etectricity 
transmission and distribution, energy 
sToragu. energy systems analysis etc )

Prospecting S. resource assessment techniques — coal.........
Prospecting & resource assessment techniques — oil and gas

(other than uranium) , . . 552P
553T
5542

Prospecting & resource assessment techniques — other (please specify) ■ • ■ 559X

Food............................................................................
Beverages and matt.................... ........................... .
Tobacco........................................................................
Textiles and textile products...................................
Clothing and footwear...............................................
Wood, wood products and furniture.......................
Paper and paper products.......................................
Printing and allied industries...................................
Chemica' fertilisers.....................................................
Industrial gases . ...........................................................
Synthetic resins and rubbef ................ .....................
Organic industrial chemicals n e.c.............................
inorganic mdustnai chemicals n.e.c............................

Pharmaceuticals..........................................................
Veterinary products...................................................
Pesticides.....................................................................
Other chemicals, petroleum and coal products.........
Glass end glass products............................................
Clay products and refractories.................................
Cement and concrete products.................................
Other non-metallic mineral products........................
Basic iron and steel....................................................
Basic non-ferrous metals and products......................
Structural and sheet metal prrxlucts..........................
Other fabricated metal products...............................
Motor vehicles and pans..........................................
Ships and boats..........................................................
Railvra*, rolling stock and locomotives......................
Aircraft................................................................  . .
Transport equipment n.e.c........................................
Photogrephic, p rofessionol and scie. lific equipment 
Radio and T.V. receivers; audio equipment.............
Computers and electronic calculating machines .... 
0th 'electronic equipment n.e.c............................. ..
Refrigerators and household appliances....................
Othei electrical machinery and equipment n.e.c . . . 
Agricultural machinery...............................................
Construction machinery............................................
Materials handling equipment............................ . .
Other industrial machinery and equipment............. ..
Leather and leather products...................................
Rubber products ........................................................
Plastic and related products............................
Other manufacturing ................................... ....

Oil and gas . .................
Coal .............................

Nuclear........................
Other primary sources

Coal...............................
Biomass.........................
Conservation of energy

Other energy RSi J

.... 561S 
... 562X 
.... 563A 
.. . . 564E 
... . 565K
...- 566P
.. 567T

. . . . 5682 
.... 569C 
.... 57OT 

. . . . 5712 
. . . . 572C 
. . . 573G

. . 574L 
.... 5755 
, . . . 576X 
.... 577A 
.... 578E 
. . . . 579K 
. . . . 580A 
. ... 581E
.. 582K
........ 583P
. . 584T
. . 5852 
. 586C

. . . 587G
. 588L
. 589S

. . 590G 
.... 591L

. 592S 
... 593X 

. . . . 594A
. . 595E 

. . . . 596K
. . 597P 

. . 598T
. 599 2

. 600E
. . 601K

. . 602P
603T

... 6042 

. . . . 609X

... . 61 IS 

. . . . 612X 
. . 613A 

. ..614E
. . . . 615K

61 6P
61 7T
6182

619C



SOCIO-ECONOMIC OBJECTIVES

CODEBroad Objtdiwi Arai

TRANSPORT (other than a«>acti eowtnad 
under MANUFACTURING)

COMMUNICATIONS (other than npects 
cohered under MANUFACTURING)

CONSTRUCTION (other than aspects 
covered urxier ■'non-metallic mineral 
products”, "Fabricated metal construction 
rrtaierials", and "Construction & 
earthmoving iTiachinerv& eauipment”)

WHOLESALE & RETAIL TRADE 
BANKING. FINANCE 6 INSURANCE 
HEALTH - Medical (Based on the W.H.O.

International Classification of Diseases)

Road accidents 6 afety...................
Other road..................................
Railwey..........................................
Water transport................................
Air transport....................................
Multirnodai transport...................
Intermodai materials handling..........
Other transport (please »pacify) .... 
TelacommunicationsB broddeaeting

Other (please specify).......................
Construction....................................

Wholesale & retail trade .. . . 
Banking, finance & insurance

HEALTH - Public

WATER SUPPLY (except '’water pollution” 
asfjects)

WASTE DISPOSAL & RECYCLING (except 
aspects covc'ed under ENERGY)

ENVIRONMENT (n e.i.)

Infective and parasitic disaaaai.................... ........................
Neoplasms..........................................................................
Endocrine, nutritiorsil and mettboiic diseesM....................
Diseases of the blood and blood-forming organa.................
Mental disorders............................................ .....................
Diseases of the nervous system arsd sense orgarta ................
Diseases of the circulatory system......................................
Diseases of the respiratory system......................................
Dtsaases of the dinestive system (including oral)..................
Disease of the genito-urmary system . .................................
Complications of pregnancy, childbirth and the puerperium .
Diseases of the skin and subcutaneous tissue......................
Diseases of the musculoskeletel system and conrsectiva tissue 
Pharmacology, toxicology...................................................
Other (plea'.e specify)...........................................................
Health services....................................................................
Environmental health .... ................................................
Occupofon.--' health.............................................................
Drug dcpenrJence (incl. alcoholism)....................................
Other (please specify)..........................................................
Water supply......................................... .............................

«BIT 
6622 
6E3C 
6MG 
656L 
6568
667 X 
669E 
661A 
662E 
666L 
671G

«IP 
œix

. 701T 
7022 
7O3C 
704G

. 706L 
706S

. lOTX. 
70eA 
709E 
710X 
7l1 A 
712E 
713K 
714P

. 729T 
731P

. 732T 
7332

. 734C 
. 739A 
. 741X

INFORMATION TECHNOLOGY n.e.i.
(including rtei r*' o general ADP systems 
both hardware and general system software, 
but excU.dmg those aspects covered under 
MANUFACTURING and COMMUNICATIONS 
as WB'' as application of ADP systems in areas 
othei tha'i "Information”)

HOUSING (except CONSTRUCTION)
URBAN & REGIONAL PLANNING n.e.i. 
EDUCATION
ECONOMY (innlud.ng national, state and 

regional eccnornic aspects)

Sewage......................................................................
Other waste (please specify).....................................
Protefion and rehabilitation of natural environment 
Protection of man-maue environment.......................
ADP systems n.e.i.......................................................
Other mfonna’ion media n.e.i....................................
Informction tr Jexing and retrieval systems..............
Infcii’natir./ I reproduction n.e.i...................................
General statistical methodology................................
Other I'lformat'on technology (please ipecrfs )........

. . 751C 
. 759 F

. . 761K

. . 81 IK
. . 812P
. 813T 

. . 8142 
. . B15C 
. 819X

WELFARE

CONSUMER AFFAIRS 
ADMINISTRATION 
LAW & ORDER

RECREATION

FIRE
INTERNATIONAL

EARTH (except aspects covered under 
MINING and ENERGY)

OCEAN (except aspects covered under 
FISHERIES)

ATMOSPHERE

REMOTE SENSING (as applied to natural 
processes and rpsourccsl

DEFENCE rs.e.i. (Rease use objectives 
other ihar> DEF ENCE where relevant, 
to indicate t'le nature of Ihe HAD)

OTHER R&D n.e t.

Housing ...................................................................
Urban & reji na! planning.....................................
Education ............................................................
Economy n.e.i........................................................
Oveiseas »rade........................................................
Productivity n.e.i....................................................
industiiol relations.................................................
UnerrplGvmeni/ui',emploved.................................
Aboriginal welfare...................................................
Migrant welfare................................. - • . ...............
Aged persor’s..........................................................
Youth.'child welfare...............................................
Social srjrvices n.e.i...................................................
Consume affairs.......................... .....................
Public administration........................ ....................
Law reform.......................................   . . . .
Law enforcement............................................ ..
Corrective services...................................................
Sport......................................................................
Culture ... ........................................................
Parks ......................................................................
Other recreation......... .......................................
Fire protection............................... ......................
International relationships.....................................
R&D primarily for the benefit of Other countri« , 
Geolog', .................................................................
Geophysics ... ...................................................
Geochemistry ............. .....................................
Ortography........... .. ............................................
Geomechanics........................................................
Hydrology . ....................... • ........................... .
Other earth (piease specify) .............................
Coastal & ocean engineering...................................
Biological marine science n.e ...................................
Other ocean (picase specify)...................................
Meteorology.......................................  • • •
Atmospheric physics n.e.i.................... ...............
Other atmosphere (please specify 1 ...
Remote sensing....................................................

Defpnci’ n.e i

O’hri n&D n e 1, (please »pacify • . ,

... 821S 
. . . 8312
.. 841E 
... 851L 
.. 662S 
. . 853X

. 854A 
. . . 861T

. 8622
. 863C

. B&4G 
, . 865L

. 866S 
. . B71A

. . B81G 
... 891P

. . 892T 
. . . B932 
. .. 901L 
. . 902S 
. . .903X

. 9092 
.. 911T 

. . . 921A 
. . . 922E 
. . . 931G 
.. 932L 
. . 933S 
. . 934X

. . 936A 
. . . B362

. . 939T 
.. . 941P 
. . 942T 
. . 94gA 
... 961X

955A 
959G 
961C

371K

981S
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EXPLANATORY NOTES

Predominant Socio-Economic Objective. In answering Question 1, classify each research programme to the most appropriate 
socio-economic objective in the list provided on pages 6 & 7, The term bbjective' refers to the ultimate national needs 
rather than to the immediate objectives of the researcher or college. The objective 'General advancement of knowledge' 
should be used for those programmes for which this is the clear socio-economic objective.together with those programmes 
that could contribute to several of the listed objectives in ways that do not allow one such objective to be selected as 
predominant.

Type pf R&D Activity

Basic Research is experimental or theoretical work undertaken primarily to aquire new knowledge of the underlying foundations 
of phenomena and observable facts, without any particular application or use in view.

Pure Basic Research is research which is carried out without looking for long term economic or social benefits other than 
advancement of knowledge. It includes all Humanities R&D.
Suetecic Basic Research is research directed into specified broad areas in the expectation of useful discoveries. It provides the 
broad base of knowledge necessary for the solution of recognised practical problems.

Applied Researc'"’ also refers to original investigation undertaken in order to acquire new knowledge. It is. however.directed 
towards a specific practical aim or objective. Applied research 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.

Experimental Development refers to systematic work,drawing on existing knowledge gained from research and/or practical 
experience, that is directed lo producing new materials, products and devices, to installing new processes and improving 
substantially triose already produced or ¡nstalled. Inthe social sciences experimental development may be defined as the 
process of translating knowledge gained through research into operational programmes,including demonstration projects 
for testinn anq evaluation.

Man Years of Effort. For the purposes of this survey a person is considered capable of working only one man year each year, 
even though that pe'Scr’ may have worked long hours and/or been extremely effective. Take into account each person's 
total working time (i.e. time spent on college activities! whether worked at the college, at home, on sabbatical leave etc. 
For example, a f uH-time researcher who devoted 40% of his working time to R&D during half the survey year would 
ccritr iliulv 0.4 man x 0.5 years - 0.2 man years to the R&D effort, even if his average working time pe*’ week, were, say 
60 hours.

Personne! Caxeqo-
Researchers refers to staff engaged in the conception and.'or creation of new knowledge, products, processes, methods or 

sysff.ts

F'ost-G'’aduàte Reseu'ch Students refers to students enrolled in masters or other post-graduate research courses. Exclude 
bar.tielor honOw’< ar .J masters pfelimnary or qualifying students. Exclude full-t'me academic peisonnel of this department 
unfit k : ng a hi«j. er di ¿n’t' offered by this department (they should be classified as researchers).

Technical Staff refers to perstrns undertaking technical tasks in support of research activities. These tasks include preparing 
materials ard equipment for experiments, tpsts and analyst^ taking records,etc.

AdmmisT’ative Staff refers to adr.''inistivtive and general service employees whose work supports research e.g. Administrative 
Officei, Typist.

Type of Expenditure

Current Expenditure
• Wages, salaries and other labour costs refer to g oss earnings before taxation and othei deductions. Include overtime 
earnings, shift al lowancer, penalty rates to emr»ioyees, holiday pay, payments to employees absent on long service leave, 
sick pay and aimilar payments, and employer contributions to superannuation and pension schemes. An estimate of the 
proportion of the labour costs of overhead staff that is attributable to the support of R&D should be included where 
significant
Othp; cu’’rer.t expenditure: Include expenditure on items such as materials, fuels, rent and lea'. ng, repairs and maintenance, 
data processing reference materials and special services in support of R&D (e.g. payments to outside organisations for 
use of specialised testing facilities). The estimated proportion of expenditure on general services and overhead costs 
attributable to the R&D effort should be included where significant.

Cip'ia! Expenditure
Of secf

Only expenditure incurred in 1978 on the acquisition (Ie. disposa'; of fixed tangible assets, eithe' new
hand, with an expected life of great? r than one year should be reported. A proportion of expenditure on 

assets us..d partly for R&D should be included where significant
■ Land, buildings and other structures: Include major alterations, but exclude repairs and maintenance (which should be 
reported in "Other current expenditure”).

Source Qf Fu-Pdi,
General college funds refers to contributions from the Commonwealth Governmeru, anprcpriations for Colleges of 
Advanced Education and income (available for the college's own use) gerterated from the sale ol services to outside bodies.


