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MAIN KEATLIRES Definitions

The estimate of expenditure on Research and Experi­
mental Development (R&D), relating to the production, 
utilisation and conservation of energy, carried out in

2. Research and experimental development (R&D) is 
defined in accordance with the Organisation for Economic
Cooperation and Development (OECD) standard as

r 1

Australia during 1982-83 was $157m. This represents _ 
62% increase in expenditure compared with 1979-80. At

a

constant (average 1979-80) prices R&D expenditure is 
estimated to have increased by 9% over the same period. 
Expenditure on energy R&D carried out by business 
enterprises (private and public sector) was $59m, by 
general government organisations (Commonwealth and 
State) $64m, and by higher education organisations 
$34m. General government sources funded 66% of all 
energy R&D.

The estimate of manpower resources devoted to energy 
R&D carried out in Australia during 1982-83 was 3,222 
man years. This represents an increase of 19% compared 
with 1979-80. Manpower resources devoted to energy 
R& D undertaken by business enterprises were 1,079 man 
years (an increase of 10%), by general government 
organisations 1,155 man years (an increase of 24%) and 
by higher education organisations 988 man years (an 
increase of 23%).

EXPLANATORY NOTES

Introduction
This publication presents statistics on the level and 

distribution of the expenditure and manpower resources 
devoted to energy R&D carried out in Australia by 
organisations within the Business Enterprise, General 
Government and Higher Education .Sectors during 1982- 
8.3 (lor the Higher Education Sector, the statistic.s relate 
to the 1982 calendar year). The estimate.s were derived 
from data collected in the 1982-83 Survey of Energy 
Research and Experimental Development and are com­
parable with the estimate.s previously published for 1979- 
80. lables I and 2 compare the summary results from the 
two surveys. Sonic limited additional information from 
both survey s (e.g. Slate details and more detailed infor­
mation on energy objectives, sectors of performance and 
lunding) is available on request.

comprising ‘creative work undertaken on a systematic 
basis in order to increase the stock of knowledge, 
including knowdedge of man, culture and society, and the 
use of this stock of knowledge to devise new applications’. 
For a detailed description of R&D activity, refer to 
Research and Experimental Development. AU Sector 
Summary. Australia, 1981-82 ( 8112.0).

3. Energy research and experimental development 
refers to R&D activity predominantly directed towards
producing, storing, transmitting, utilising and conserving 
energy. R&D projects classified as energy R&D relate to 
at least one of the energy objectives shown in the 
Appendix.

4. R&D expenditure includes capital expenditure on 
the acquisition (les. disposals) of fixed tangible assets 
such as land, buildings, vehicles, plant, machinery and 
equipment, and current expenditure on such itcm,s as
wages, salaries, materials, fuels, rent and leasing, repair, 
and maintenance, data processing, etc., and a proportion 
of expenditure on general services and overhead costs
attributable to the R&D effort.

5.

1rs

The item man years of effort on R&D includes the
effort of re.searchers. technicians and other staff directly 
supporting R&D. Overhead staff i.e. administrative and 
general service employees such as personnel officers, 
canteen staff, pay clerks, janitors, cleaners, groundsmen, 
etc., whose work indirectly supports R&D. arc excluded.

6. 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 
theenergy R&D programs, but executivesand 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 energy R&D, normally under the direction
and supervision of a researcher. Ihcse tasks include 
assisting with or performing experiments (under super
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vision), tests and analyses; preparing materials and
equipment for experiments, taking records, making 
calcLilationsand preparing charts and graphs; maintaining

advanced machinery and equipment;and operating ------
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 energy R&D.

(c) Higher Education Sector includes all universities, 
colleges of advanced education (CAE) and other 
institutions of post-secondary education, what­
ever their source of linance or legal status. It also 
includes all research institutes, experimental 
stations and clinics operating under the direct 
control of, or administered by, or associated 
with, higher education establishments.

7. While the statistics in this publication have been
compiled in accordance with the OECD guidelines lor
the conduct of national R&D surveys, they are not
directly comparable with the international statistics on 
energy research, development and demonstration! RD & 
D) published by the International Energy Agency(IEA). 
for two main reasons:

(a) lEA statistics exclude details ol basic research 
except where it is clearly oriented towards the 
development of energy technologies.

(d) Private Non-profit Sector includes private or 
semi-public organisations which are not estab­
lished primarily with the aim of making a profit, 
and private individuals or households. Non­
profit organisations which mainly serve or are 
wholly or mainly financed and controlled by 
organisations within the other sectors are ex­
cluded from this sector.

Coverage

(b) lEA statistics include details relating to demon-
9. The main exclusions from the survey coverage are:

Stratton projects (projects which are aimed at 
demonstrating the technical and commercial 
viability of specific products or processes result-
ing from R&D activities prior to their comm-

(a) Business Enterprise Sector—Enterprises mainly 
engaged in agriculture, forestry, fishing and 
hunting (i.e. industries in Division A of the 
ASIC, 1978 edition).

crcialisation).

Sector classification
S. 1 he sector classification used in the compilation of

(b) General Government Sector—Local government 
organisations.

these statistics is adapted from the guidelines specified by
the OECD for use in the conduct of R&D studies. Four
institutional sectors are recognised: Business Enterprises,

(c) Higher Education Sector—All post-secondary 
institutions apart from Universities.

General Government. Private Non-proEit and Higher 
Education.

(a) Business Enterprise Sector includes all firms, 
organisationsand inslitutions{privateand public 
sector) whose primary activity is the production 
of goods or services for sale to the general public

(d) Private Non-profit Sector—All organisations.

10. The main reason for excluding these organisations
is that, in general, their contribution to Energy R&D is 
very low.

...... price intended approximately to cover at 
least the cost ol production. It includes the

II. The I9K2-8.7 Energy R&D survey comprised a

private non-profit institutions mainly serving 
business enterprises.

comiiplete enumeration of organisations which:

( b) General Gocernmenl Sector includes government
departments and other authorities engaged in
administration, detence and regulation ol public
order, promotion of economic growth and wel­
fare and technological development, provision

(a) by their response to the 1981-82 R&D surveys 
and the 1979-80 Energy R&D survey were 
identified by the ABS as likely to have carried 
out R&D directed towards energy objectives in 
1982-8.7; or

J -■

of health, cultural, recreational and other social
and community services tree ol charge or al 
prices which do not fully cover their costs of 
production. Also included are other non-profit 
organisations wholly or mainly financed and
controlled by public authorities or which pri-
niarily serve government bodies and unincor­
porated government enterprises producing goods 
and services for the government itself. Excluded 
are public sector enterprises mainly engaged in 
higher education (e.g. universities and colleges 
of adtanced education), trading or linancial

(b) were identified from other sources as having 
carried out significant energy R&D in 1982-8.7. 
Such sources included: the list ol recipients ol 
giants under the National Energy Research, 
Development and Demonstration Program 
(NERDDP); the Department of Resources and 
Energv's Compendium of Australian Energy 
Research Development and Demonstration 
Projects; and reports in newspapers, journals, 
etc.

12. All universities within the Higher Education Sector
coverage were surveyed.
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Other l'Iassifìcations
13. Delail.s m lable ,3 ol this publication are classified
by energy ohiective. I he energy objeciises shown there
are the winie as those listed in the Appendix (in respect of
which respondents were asked to classify cxpendtl ure on
energy R& I) prrijects)except that in Í able 3 the individual
object ires hare been combined in different ways primarily
to accord w ith the 1 h.A standard cttcrgf lechiiiilonvarea.*!.
For a more detailed description -rsf-ihe IFA energy 
technology areas see the Department of Resources and
Fnergy’s Compendium of Australian Eneryv Research, 
Development anil Demonstration Protects No 4. June 
1983. Ihe energy objeclive categorie.s represent ultimate 
national needs rather than Ihe immediate objectives of 
the researcher or the organisation performing the energy

14. Ill accordance with II.A practice, source of funds
data in fable .3 are classified as either Industry or 
(lovernnient. Industry funds relate to funds made avail­
able by priv ate and public sector business cnterprisc.s and 
private non-prolit organisations for energy R&D. This 
category includes fiind.s made available by busines.s 
enterprises to conduct their own energy R&D (own 
lunds) as well as the direct funding of the energy R&D 
a Ct iv it les ol other sectors (i.e. the general government and 
higher education sectors) by busines.s enterprises and 
private non-prolit organisations. Government fund.s relate 
to lunds made available in Commonwealth and .State 
(iovernmeiii Budget Appropriations, to Government
departments ;ind authorities, tiniversiticrs and colleges of
adranced education, which were used in carrying out
energs R&D, 1 his etttegory also includes fiorernments’
direct lunding ol business enterprises' energy R&D 
activities by wav ol grants and donations (e.g. NERDDP 
and Australian Industrial Research and Development 
Incentives Board (Al R DI B) grants).

Constant price estimates
l,S. ( onstant (ateiage 1979-801 price estimates ofenergy
R&l) expenditure for 1979-81) and 1982-8,3 are shown
below. In concept, consttint price estimates arc measure.s
from which the direct effects of price change have been
eliminated. .Although e.spressed in monetary terms, the
constant price measures shown in this publication vary 
only with changes in the underlying quantities in inputs 
purchased (including labour). In eflect. quantities of 
broadly del inerì categories ol inputs are weighted by their 
prices in the base year ( 1979-80). Because the measures 
relate to input quantities, they do not rellect ehange.s in 
the elliciency with which labour, capital and other input.s 
are used

Io. I he eslimalcs ol wages, s.ilarie.s and other labour
cost components ol these constant price estimate.s were
obtained h\ multiplying, lor each broad category of
labour, the i|uaniit\ (man years) of labour used in each
period by the relecant arerage labour cost in the base 
period. I he non-labour cost components were estimated
b\ riel 111 1 i tig each currenl price value by a composite price 
index ol relevant materials or capital expeniliiure items.
In reraliiing R&l) expenrlilure. extensive use has been
made ol price series used in ileriring constant price
iKitional accounts estimates.

17, [ he estimates oí energt P,&IJ e.spenditure at
stant (average 1979’S()) prices are:

1979-81) 1982-83(11) Chai.f^e
(S'OOO)

96,632

(S’OOD)

105.562

(9t)
9

con-

. ‘‘.„¡iíí.'í''' ommn.nwealth (lowiiiiiicnl Subsccliir. 1 he currvni price esumale 
lor I W2-S.r IS 1101 slriells comparable «uh Ihe 1179,811 cirrrenl price esliniiile line 
10 Ihe recordini; be some aiilhonlies (lor Ihe I irsi urne) ol llieir eoiilribulion lo 
SI.1II siiperannualion tumis in I9KI-K2 lioueser. llie diseonlinuip in the currenl
price series does nor uppls in the ennslanl price

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

Reliability of statistics
19. The statistics contained in this publication should 
be interpreted with caution tor the lollowing reasons:

(a) Many respondents did not record data on energy 
R&D activity separately in their accounts and
therelore had to make estimate.s when completing
the survey questionnaire. In addition, the OECD
definition of R&D used for thi.s survey differs in
some respects from what particular respondent.s 
may regard as R&D.

(b) LIniversitie.s were not required to report expen-
diture.s on energy R&D activities. The estimates
ol energy R&D expenditure for universities were 
derived from manpower data supplied by them 
together with expenditure data supplied by the 
Commonwealth I ertiary Education Commission 
from its annual statistical collection.

Related publications
20, Users may also wish to refer to the following 
publications:

Research and Experimental Development: Enerfp' Pro­
duction, CtiUsation and Conservation. AU Sectors,
AuMrti/ia. 1979-80 (8110.0), Australian Bureau of
Statistics.

Research am/ R.xfieriinenial lievc/iipmeni: AH Sector
Summary, Australia. I98l-82i'<< \ 12,0), Australian Bureau
ol Statistics.

Compendium of Australian Cnerfty Research, Deveìop-
ment and Demonstration Proiects, Department of 
Resources and Energy, No. 4. .lune 1983.
21. Current publications produced by the ABS are 
listed in the Catalofcue of PuhHcations, Australia. (1101.0) 
which i.s available Iree ol charge from any ABS office.

Symbols and other usages
ASIC 
n.c.c. 

n.p.

Australian Standard Industrial t'lassificalion 
not elsewhere classilied
not available lor separate publication (but 
included in totals where applicable)
nil or rounded to zero
revised figure.s

22. Where figure.s have been rounded, discrepancies
may occur between stuns ol the component items and 
totals.

K..I. Í AMEKON 
Australian Statistician
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TABLF I. ENERGY RESEARCH AND EXPERIMENTAL DEVELOPMENT(a), AUSTRALIA, 1979-80 AND 1982-83 
TYPE OF EXPENDITURE BY SECTOR OF PERFORMANCE(b) 

(S'OOO)

Type of expendilure(ii)

Sei tor (>f performancefb)

Business enterprises(e)—
Private
Public sector
Total bu.siness enierpri.ses

General government 
CommcnwealthiD 
Stale
Total government

Higher education—
Universities
Colleges of Advanced Educaiion(g)
Total higher education

Total all sectors

Total 
expendiiure(i)

Capita! 
e.xpendiiure

Current expenditure

Wages and salaries Other current

¡979-80 ¡982-83 ¡979-80 ¡982-83 1979-80 1982-83 1979-80 ¡982-83

37.65.3
6,914

44.567

31,848

33 J 59

18,906
596

79.502

97,228

45.805
13.242
59.046

59,719
4,264 

Ó3.9Í3

33.756

33.756

156,785

{10 Fordilinitionoienergy R& Dsce paragraph 3 of Explanatory notes.
staff providing indirect services to energy R & P ' 
engaged in agriculture, forestry, fishing and hunting

12.427
2.748

/5./75

4,852
5.650

¡0.502

16.609
3,245 

¡9.854

28.433
4,795

33,22^

8,618
920

9 5J8

12.519
2,796 

¡5.316

1.465
414

2,164
210

2.375

19,429

7.720
1.052
8.772

3,509

3.509

22,782

r20.878
139 

r2l.6¡7

38,364 
2.753

4/,/77

r9.505
158

r9.66.3

13,636
459

/4,095

13.125
349

¡3.475

23,910

23.910

3.616
36

3.652

h.331

6JJ7

r54.946 98.255 r22,8S3

(c) Includes expendí lure associated with overhead(b) See paragraph 8 of Explanatory notes.
■ - • (el Excludes enterprises in ASIC Division A i.e. enterprises mainly(d) Sec paragraph 4 of Explanatory notes. ( 

(11 See paragraph 17 of Explanatory notes. (g> See paragraphs 9 and 10 of Explanatory notes.

TABLE 2. ENERGY RESEARCH AND EXPERIMENTAL DEVELOPMENT(a), AUSTRALIA, 1979-80 AND 1982-83 
TYPE OF R & D MANPOWER BY SECTOR OF PERFORMANCE(b) 

(man years)

Type o/eniployee(d)

Sector of i>erforfnance(b)

Businc.ss enlerprises(e)-
Privaie
Public sector
7dr«/ busine.s.s enterprises

General government 
Commonwealth 
State
Total government

Higher cducation-
I’nisersilies
Colleges of Advanced l-ducation(l)
Total higher education

Total all sectors

Tota! 
man years(cj Researchers Technicians

Other 
supporting staff

¡979-80 ¡982-83 ¡979-80 1982-83 1979-80 ¡982-83 ¡979-80 ¡982-83

832,4
147.6

r895.9
37.2 

r9J3./

770.0
30.9

800.9

r2,714.0

917.5
161.6

¡.079.1

1.061.6
93.5

7.755.7

988.1

988. ¡

3,222.3

(al lor definition of energy R & Psee paragraph .3ol Explanatory notes.
staff prosiding indirect services to energy R & P. i 
engaged in agriculture, forestry, fishing and hunting

345.3
83.4

428.7

421.5
21.4

442.9

499.9
15.8

5/5.7

1,387.3

319.1
88.3

431.2
50.9

488.1

652,2

652.2

1,608.3

261.1
48.1

309.2

2^9.9
55.5

345.4

226.0
16.1

242.1

241.9
17.8

265.7

251.9

271.0

235.5
12.2

247.7

827.9

(bi See paragraph 8 of Explanatory notes.
(dl See paragraph 6 of Explanatory notes.

(I) See paragraphs 9 and 10 of Explanatory notes.

263.1
33.9

297.0

219.b

279.6

922.0

r2l6.5
2.1 

r219.2

34.6
2.9

37.5

r498.8

361.3
8.7

370.0

5h.3

56.3

692.9

(c) Excludes man yearsassociated with oserhead
(c) Excludes enterprises in ASIC Division A i.e. enteiprises mainly

A
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TABLE 3. ENERGY RESEARCH AND

ÄSSÄSSSSS*»'«

Energy ub/ectn-esfb)

($000)
BY ENERGY OBJECTIVE(b)

Sector of performance(e)

Energy
C(>des(c) i>escripiion

Total 
expend!- 

ture(d)

Business 
enter-

General 
gosernment 
and Higher

Source of funds(h)

51.3
III
112,523.53.3
113.114.514,524,534
512
121
122
211
12.3.522.532
131

Production and utilisation of
prises(f) educationfg)

energy

Industry Government

Oil and gas■- mining exiraclion lechniques

refining, transport and storage 
— other

Oil shale and lar sands
CoalI mining extraction techniques 

preparation and transport 
— combustion 
- conversion 
- other

Solar— heating and cooling

1.3.3
I4I
142
143.511.521,531
144
145
146
151
152

Nuclear -

— photo electric
- thermal electric

non-breeder- light water reactor
—other converter 
— fuel cycle

reactor

818
3,586 

lO.110
7,991
9,520
9.159
5,113

13.550
8.114
5.913
4.065
1,377
1,850

n.p. 
2.620 
2.230

n.p.
n.p. 

5.136 
2,808 
2.50,3 
3.449
2.778

682
431

n.p. 
967

7,880 
n.p. 
n.p.

4.024
2.305

11.046
4.665
3,135
3.38.3

946
1,850

70 
2,633 
2,897

425 
5,990 
3.930 
2.873 
1,560 
2.867 
2,613

329 
469

I

748
953

7,213 
7.566 
3,531
5,230
2.240

11.990
5.247
3.300
3.736

907
1,849

221
154

314

411
412
413
414
415

<u) For dclinilion of

— breeder 
fusion

Wind 
Ocean 
Geothermal 
Biomass
Other sources and

- supporting technologies

new vectors

Consersation of energy- 
industry
Residential and commercial
Transportation
Other

Other energs R & Ddncluding supporting technologies) 
rh'rtrip nmi/n.- ..........• _ ’Electric power conversion

Electricily. transmission
Energ) storage n.e.c.

and distribution

13.980
387

7,714
862

56
60 

6.929 
2,615

7.708
6.062

13,939
1.645

n.p. 
n.p.

n.p.
28,3

2,644
2.100

5,605
3.349
8,356
1.298

n.p.
n.p.

736 
n.p.

13,243
n.p.

Energy svstem analysis 
Other

Total all energy objectives

4.098
3,031
1,215
2.001
3.316

2.53.3
497
640

78
245

154,7115 59,04«

n.p. 
578

56
60

4,285 
515

2.103
2.71.3
5.582

348

1.565 
2,534

575
1.92.3
3,071

97,739

n.p. 
301

1.871

5,28.3
3.133
6.837
1.174

2,201
535
608

55
221

54,109

n.p. 
561

55
60

4.432
745

2,425
2,929
7,102

471

1.897 
2,496

606 
1.946 
3.096

102,676
(I ) Fxcludes’en^e'rmi'ses m Asîc “«'h«''«■ÍZ'X'«« Appendix for a

Explanatory notes
(c) Sec Appendix for a
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APPENDIX

ENERGY OBJECTIVES

The energy objective categories listed beloware based on the International Energy Agency (lEA) classification of 

energy technology areas. See also paragraph 13 of the Explanatory notes.

Broad obieclive area

Production and utilisation of 
energy I rom

Detailed Energy Obfeetive

Oil and gas
(other than Dll shale and lar sands) Relining, iransporl and storage
(ointr iiiuii Other (e.g. sateiy, health and environmental

prelection)
Oil shale and lar sands Relining, iransport and storage

Coal— Preparation

UIIspiHi aiiu
satets. health and environmental protection)Other (eg. satets. health and environmental protection, 

and transport (e g. degasslieation. dcsulphiiiisalion. coking, blending and briquetting)

Combustion
Other (e.g. safely, health and environmental protection)

Solar - Healing and cooling

Nuclear

Pholo electric 
—Thermal electric

Non-breeder
light water reactor (l.WR) including safety, health and environmental

„iKoXler reactors (e.g. H\VR. HTR. AGR. SCH WR) including safety.

health and environmental protectionhealth and cnvironmciiiai piMitviiun .
fuel cycle (excluding mine site aspecis) including ore. uranium and thorium 

conversion; enrichment reprocessing; (issile material recycling, 
of radioactive materials, waste treatment; disposaltransport

supporting'technologieslcycluding mine site aspects) including safety, health 
and environmental protection related to ihe luel cycle

Code

III

112
113 
114
121
122 
12.3 
1.31 
1.32 
1.3.3

141

142

14?

Production and utilisation of 
synthetic tuels Irom

Consersation of energy

Other energy H & I) (including 
supporting technologies such 
as electricity transmission and 
distribution, energy storage.
energy 
etc)

systems analysis.

Mining of energy minerals
(including resource assessment 
techniques, and relevant
aspecis of petroleum geology.
geoscience technology, geo­
technics, and mining engincei-
mg)

- Breeder
• Fusion 

Other primary sources Wind
Ocean
Cieoihermal energy
Other sources and new sectors (e.g. hydroelectric, hydrogen, bagasse)

144
145
146
151
152 
15.?
154

It' Comnii’nwcalih ol Ati'‘,riilia I9H4

Coal conversion (e.g. gasification and liquefaction) 
Biomass

Conservation of energy in
'ndusirv (e g reduction of energy consumption in industrial processing 

including development of new lechniques, processes and equipment) 
Residential and commercial (e.g. space heating and cooling, building

Industry (e.g.

- Irai
design and materials)esiun and materials,
insportation (e.g. fuel optimisation; public transport systems, use ot

alternative fuels and engines)aiicrnaiivc luiis uuu vuiiiii«..'/ . . , . . ____
Other (e.g. waste heat utilisation; district heating; heat pumps,

recycling of wastes)

RAD l lectric power conversion (e.g. electric power generation and conversion. 
Othci cnerg) pollution; liirboengines; rnulli luel gas

turbines; niagneto-hydrodyna..tie Conversion; boiler R “ .
. Flcctricitv transmission and distribution (e.g. control 

problems; super conducting cables; SF insulation. AC « DC high 
voltage cables; NVDC Iransmission)

Energy storage not elsewhere classified ... . ,
Fnergv systems analysis (e.g. sociological; economical and environmental 

■ impact of energy 'not specifically related to one energy objective listed) 
Other (e.g. energy'technology information dissemination; studies not related 

to the specific'energy objectives listed)

Fleclricity transmission

Other

Extraction leehniguex — Uranium
—Coal . . .
—Oil and gas (other ihan oil shale and tar sands)

Prospecting and resource 
assessment leehniquex- Ui

—Oil shale and tar sands

Uranium

— Oil and gas (other than oil shale and tar s.
- Oil shale and tar sands

Other (e.g safety, health and 
environmental protection) Uranium

221

.111

312

.?I4

412
41.3

415

511
512
513
514

'0

Oil and gas (other than oil shale and tar sands)
Oil shale and tar sands

521
522
523
524

531
5.32
53.3
534

Printed hy C .1 I itoMi’sos Uununtuiwciilih (iovernnicnt I’nnier, tanberra


