
CHAPTER 25

SCIENCE AND TECHNOLOGY

Introduction
Science and technology directly influence the strength and competitiveness of industry by providing a
basis for technological change and thereby encouraging economic growth and development. They can
be seen as making major contributions to the achievement of many of Australia's social, economic and
industrial goals.

The Government's conviction of the importance of science and technology is reflected in the role
and functions of the Department of Science and Technology. Apart from having general responsibility
for science and technology, the Department is concerned with the development and maintenance of
Australia's scientific and technological capability. Rapid and continuing advances in key technologies,
such as micro-electronics and biotechnology, make it imperative that technology policy issues be co-
ordinated if Australia is to improve—let alone retain—its share of world markets.

In this context, the Commonwealth Government has identified sixteen high-technology ('sunrise')
industries which seem to offer good prospects for development as wealth generators. These industries
are in the areas of biotechnology, personal computers, computer software, custom-made computer
chips, scientific instrumentation, medical technologies, lasers, communication technology, industrial
ceramics, solar technology, shape memory alloys, fusion, robots, intermediate technology projects,
hydrogen generation and storage, and biomass. In July 1983 the Government commissioned a major
study to evaluate the opportunities for Australia in certain of these key industries.

The Department of Science and Technology
Scope and Policy

The portfolio of the Minister for Science and Technology covers the Department of Science and
Technology (with a staff of about 3,200), the Commonwealth Scientific and Industrial Research
Organisation (CSIRO), the Australian Industrial Research and Development Incentives Board
(AIRDIB), the National Standards Commission, the Australian Institute of Marine Science and the
Anglo-Australian Telescope Board. The Department maintains close links with all five organisations.

The Department of Science and Technology was established in November 1980, with a brief to de-
velop the science and technology policy roles which had been brought together for the first time in
Australia's history, and to integrate those roles with the industry-oriented programs of the former De-
partment of Productivity.

The Department advises the Minister on a range of policy issues, proposals and submissions from
interested parties. It also presents submissions to Parliamentary and other inquiries of relevance to the
Department's role and responsibilities. It has regular contact with other Commonwealth and State
government departments and statutory authorities in order to assist integration of science, technology
and innovation policies with industry, economic and social policies.

The Department helps to stimulate technology in Australia and ensures that Government policies
are relevant to the needs of research institutions and industry. Although the Department's activities
vary according to Government policy, all current programs can be grouped under the following
objectives:

• to stimulate scientific research and technical development in industry, government and academic
sectors;

• to facilitate the effective application of technology and the development of technologies having
special significance for Australia's industrial growth;

• to facilitate invention and innovation;
• to promote Australia's interests through international co-operation in science and technology;
• to ensure that science and technology issues are considered in the development of government

policies, particularly industry and economic policies;
• to improve community awareness of issues relating to science and technology;
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• to carry out Australian Government policy as it relates to Antarctica (see entry on Antarctic
Division, p 656);

• to provide the national meteorological service (see entry on Meteorology, p 645);
• to provide the national ionospheric prediction service (see entry on lonspheric Prediction Ser-

vice, p 646);
• to provide a Government analytical service (see entry on Australian Government Analytical

Laboratories, p 645);
• to provide support for foreign space agencies and a national earth-resource satellite system (see

entries on p 660 and p 646);
• to provide a national industrial property service to Australia, and to developing countries under

international arrangements (see entries on p 642 and p 659).

Technology Development
The Department develops and applies various programs to encourage manufacturing industry to

become more competitive and export oriented. One such program is the Manufacturing Technology
Development Program which fosters the development and promotion of innovative manufacturing
technologies. Projects being undertaken within this program include the development of robots,
photovoltaic cells and computer-aided manufacturing techniques.

Departmental activities encourage the innovative use of technology; in the field of biotechnology,
for instance, the Department seeks to promote close co-operation among researchers, financiers and
others interested in the commercial development of genetically engineered organisms.

An important Departmental function is the promotion of an entrepreneurial attitude to the com-
mercialisation of new products and processes. With the Department's assistance, the Victorian
Chamber of Manufacturers has established an Innovation Centre which promotes interaction between
inventors and manufacturers, and facilitates the introduction of new products and processes to the
manufacturing industry. The Centre gives inventors access to the information, expertise, services and
facilities needed to carry inventions from the initial stage of technical and economic evaluation to the
market place. Similar centres have been established in New South Wales and Western Australia, and
are being planned in other States. As well, the Department administers the Assistance to Inventors'
Scheme which supports individuals with grants and advice to develop inventions.

The Department is responsible for a number of programs aimed at transferring technology from
innovative sources to manufacturers. These programs are concerned with information technology
awareness, manufacturing technology transfer and the formation and support of research associations.

On the initiative of the Minister for Science and Technology, a National Technology Conference
was organised by the Department in Canberra in September 1983; the conference was attended by rep-
resentatives from industry, trade unions, universities, the CSIRO and Commonwealth and State
government departments. Its aims were to achieve greater awareness of the range and speed of the
technological revolution, and to work out strategies enabling Australia to profit from this revolution.
The conference has provided a basis for the development of a National Technology Strategy.

Financial Support for Research
The Department administers three categories of funding schemes in support of:
• Basic research, through the Australian Research Grants Scheme (ARCS);
• Industrial research, through the Australian Industrial Research and Development Incentives

Scheme (AIRDIS);
• Mission-oriented research, for instance through the Marine Sciences and Technologies Research

Grants Scheme.
ARCS: The ARCS provides support for basic research in a range of subjects at universities and other
non-government institutions. ARGS grants for 1984 total $22.4m. In addition, under the Queen
Elizabeth II Fellowships Scheme, up to 10 two-year post-doctoral fellowships are provided for young
scientists to carry out research in the physical and biological sciences at institutions in Australia.
AIRDIS: Under the Industrial Research and Development Incentives Act, three forms of assistance
are available to industry: commencement grants, project grants and public interest projects. Commen-
cement grants, each available for five years and with an annual limit of $40,000, encourage the growth
of industrial R&D capability in mainly small and medium-size companies. Project grants, with an
annual limit of $750,000 per company, assist companies with an established R&D capability to under-
take specific and significant R&D projects. Public interest projects involve the placement of contracts
by the Commonwealth for work on industrial research projects with the potential to benefit Australia.
Projects in progress cover water treatment, food processing, agricultural technology, biomedical engin-
eering, processing technologies of metals, the use of computers and micro-electronics in heavy engin-
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eering and information applications, and a $3.4m feasibility study for STARLAB (a joint Australian-
Canadian-US proposal to place a telescope in earth orbit in 1989). Total funds provided for AIRDIS
grants and projects in 1983-84 were $71.6m.
Mission-Oriented Research: Grants are made to a number of organisations in aid of research or service
to the community. In particular, there is active Government support for marine research. The Marine
Sciences and Technologies Research Grants Scheme assists universities and other organisations with
projects involving, for example, the Great Barrier Reef, Bass Strait and the North West Shelf; Queen's
Fellowships in Marine Science provide post-graduate research opportunities at Australian institutions.
Through the portfolio of the Minister for Science and Technology, a total of about $20.9m was pro-
vided for marine research in 1982-83; recipients of funds included the CSIRO, the Australian Insti tute
of Marine Science, The Department's Antarctic Division and individual research workers.

The Patent, Trade Marks and Design Office
This Office is part of the Department of Science and Technology. It administers systems for the

protection of inventions, the registration of trade marks and industrial designs and provides a patent in-
formation service. This service publicises information on technology by disseminating information con-
tained in patent specifications. The Office contributes advice and expertise to other areas of the De-
partment and to government agencies involved in encouraging inventions and technological
innovation. It also represents Australia's interests in the World Intellectual Property Organisation (a
United Nations agency) and a number of important international treaties concerned with industrial
property, notably the Patent Co-operation Treaty (PCT).

In Canberra, the Office maintains the largest technology library in the Southern Hemisphere, with
some 22 million patent documents from about forty countries. Access is provided to interested persons
and a selected coverage is available through the State branches.

Each year the Office examines about 8,000 patent applications, 15,000 applications for registration
of trade marks and 2,500 applications for registration of industrial designs. It also issues about 200 in-
ternational search reports a year for international applications under the PCT. With further compu-
terisation of information management systems, these levels are expected to increase.

For details of the Australian Patent Information Service, see Resources and Services in this
chapter.

Advice and Co-ordination
National Advisory Bodies

Australia has several agencies with policy and funding responsibilities for various aspects of science
and technology. In order to achieve integration of advice, relative assessment of priorities and the de-
velopment of broad strategies for future directions, several national advisory bodies, in addition to
government departments such as the Department of Science and Technology and the Department of
Resources and Energy, have been established; the major ones are:

• The Australian Science and Technology Council;
• The National Energy Research, Development and Demonstration Council (See Chapter 18,

Energy);
• The Australian Manufacturing Council.

Australian Science and Technology Council (ASTEC): ASTEC was established as a statutory auth-
ority in February 1979 under the Australian Science and Technology Council Act 1978. The Council
reports to the Prime Minister and is the Government's principal source of independent advice on sci-
ence and technology matters. As part of this role, it maintains an overview of the science and tech-
nology activities of Commonwealth Government departments and agencies, universities and private
enterprise.

The functions of the Council are to investigate, and to advise the Commonwealth Government on
matters relating to science and technology, such as:

• the advancement of scientific knowledge;
• the development and application of science and technology in relation to the furtherance of the

national well-being;
• the adequacy, effectiveness and overall balance of scientific and technological activities in

Australia;
• the identification and support of new ideas in science and technology likely to be of national

importance;
• the practical development and application of scientific discoveries;
• the fostering of scientific and technological innovation in industry; and
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• the means of improving efficiency in the use of resources by the application of science and
technology.

Australian Manufacturing Council (AMC): The AMC was established in 1977. New arrangements,
enlarging the role of the Council were instituted by the incoming Government in 1983. The Council
advises the Minister for industry and Commerce on matters of concern to the manufacturing sector
and acts as a forum for discussion and consultation on such matters.

Other official advisory bodies have been established to deal with activities, interests and respon-
sibilities of the Commonwealth Government and its agencies, and to advise on Government support of
higher education and of industry. Amongst these bodies are the National Health and Medical Research
Council; the CSIRO Advisory Council and its State Committees; the Rural Industry Research Fund
Advisory Committees and the Commonwealth Tertiary Education Commission.

Other Organisations
Advice to government on scientific and technological issues comes also from various learned and

professional bodies. Advice may be offered on the initiative of the organisation itself or in response to
an official request. For example, the Australian Academy of Science maintains a number of national
and standing committees which specialise in selected broad fields of science; ad hoc advisory com-
mittees are appointed by the Academy to examine and report on specific matters.

Since 1967 the Academy has maintained a Science and Industry Forum which brings together lead-
ing scientists and industrialists to discuss topics of national significance; a complementary Science and
Society Forum was inaugurated in 1973. Communication between government and the technology
area of the science-technology spectrum is facilitated by the Australian Academy of Technological
Sciences.

The most broadly based of the learned and professional bodies is the Australian and New Zealand
Association for the Advancement of Science (ANZAAS) which is concerned with all fields of the natu-
ral and social sciences. It encourages interdisciplinary communication and information dissemination
through national conferences, State programs and the bi-monthly magazine, Search.

There are a number of groups within the industry sector—eg. the Australian Industrial Research
Group (AIRG) and some specialist panels (Industry Advisory Councils) of the Australian Manufac-
turing Council (AMC)—which, from time to time, provide advice to government on industrial re-
search and development.

Intergovernmental co-ordination is effected through Ministerial councils established for the pur-
pose. While some of these councils are concerned with promoting research and scientific and technical
services, they do not directly undertake research or provide services. Typical of these bodies are the
Australian Agricultural Council, the Australian Minerals and Energy Council, the Australian Water
Resources Council, and the Australian Environment Council. In some instances, councils have control
of research funds and provide grants or arrange for projects to be undertaken in particular fields of
interest.

In some scientific and technical fields not coming directly within the scope of the Ministerial coun-
cils, there are standing arrangements at agency level for consultation and co-operation (the Electricity
Supply Association of Australia is an example).

The Building Research and Development Advisory Committee is the main link between private in-
dustry and the CSIRO Division of Building Research, the Department of Housing and Construction,
and the Physical Working Environment Branch of the Department of Employment and Industrial
Relations.

The Australian Water Resources Council (AWRC) was established in 1963 and is a Common-
wealth and State Ministers' forum for dealing with water resources matters. Commonwealth and State
collaboration through the AWRC has concentrated on resources assessment and research, but more re-
cently the Council's functions have been expanded to include management and planning. The AWRC
and its committees have provided an important contribution to the development of Commonwealth
water policies and programs and, in many cases, provide the means of implementing them.

The Department of Resources and Energy administers a water research program, developed
through the AWRC and funded by the Commonwealth at a cost of about $600,000 a year. The
program covers basic and applied research into all aspects of water resources and is used to stimulate
new work not handled elsewhere. In 1982 the Commonwealth Government decided to end the
program when the then current projects were completed.
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• •• Resources and Services
Although power to regulate the development and utilisation of Australia's natural resources rests

largely with the States, the Commonwealth Government, in part because of its jurisdiction in the con-
trol of Australia's overseas trade, also plays an important role. Extensive machinery exists for consul-
tation and collaboration between the Commonwealth and State governments in relation to the devel-
opment and management of natural resources.

Several important resources and services are dealt with elsewhere in this Year Book and are thus
not included in this chapter. These include Health (Chapter 10), Agricultural Industries (Chapter 13),
Forestry and Fisheries (Chapter 14), Water Resources (Chapter 15), Mineral Industry (Chapter 16),
Transport and Communications (Chapter 20) and Environment (Chapter 26).

Soil Resources
A Standing Committee on Soil Conservation was established in 1946. It comprises the heads of soil

conservation bodies in the States and representatives of the Department of Primary Industry and the
CSIRO. .The Committee advises the Australian Agricultural Council on matters relating to soil
conservation.

Australian Government Analytical Laboratories (AGAL)
AGAL, part of the Department of Science and Technology, provides valuable chemical and

microbiological research and services to assist the Commonwealth Government in protecting public
health, collecting import duties, enforcing laws against importing illicit drugs and certifying the quality
of exports.

With laboratories in Sydney, Melbourne, Adelaide, Perth and Hobart, AGAL conducts more than
160,000 tests a year, mainly for Commonwealth bodies such as the Department of Primary Industry
(primary produce), the Australian Customs Service (goods for tariff classification, trade description,
spirits, unsafe goods, fertilisers and illicit drugs) and the Department of Health (pharmaceuticals,
food, narcotics, sunscreen preparations and cigarettes).

in recent years AGAL has undertaken species testing of meat; detected substitution of barramundi
with cheaper fish, and adulteration of honey and spirits; examined salami sausages in connection with a
food-poisoning outbreak in Victoria; and analysed imported wound dressings and locally produced
powdered infant foods for bacterial contamination.

the laboratories' chemists work closely with the Australian Federal Police in analysing suspected
illicit substances and drugs, and providing expert testimony in court cases. AGAL also co-operates
with CSIRO, Commonwealth Serum Laboratories, National Biological Standards Laboratory,
Standards Association of Australia, National Association of Testing Authorities and a number of
international bodies.

Australian Patent Information Service (APIS)
APIS exists to encourage and assist industry to extract technological information from the major

industrialised nations' patent specifications. APIS information Officers based in Canberra, Melbourne
and Sydney can assist industry by conducting technology searches, by providing information on the
activities in specialist fields and by providing general overviews of particular technology areas, etc.

Recent initiatives have included improvement of public-search files in Patent Sub-offices, in
particular US and UK patent files and Australian design files; and a solar-energy evaluation of patent
literature conducted by the Technological Evaluation Unit. APIS provides its information on a
fee-for-service basis, and quotations will be provided prior to the commencement of a technology
search or competitor watch service.

Meteorology
The Bureau of Meteorology, part of the Department of Science and Technology, operates under

the Meteorology Act 1955. As Australia's national meteorological authority, its basic mission is to
explore Australia's weather and climate and to apply the knowledge gained to the provision of
meteorological services to meet Australia's national needs and international obligations.

•The Bureau has an operational staff of about 1,650 personnel employed throughout Australia and
its Territories (including Antarctica). It has a Head Office in Melbourne, Regional Forecasting Centres
in each capital city, Canberra and Darwin, 28 Weather Service Offices at major airports and RAAF
bases, and 35 observing offices at other centres.

Users of Bureau services include the general public, defence forces, civil aviation and marine
authorities, and specialist groups in primary and secondary industries. Apart from forecasting services,
the Bureau satisfies many requests for data from the National Climatological Data Bank.
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Programs of research are carried out in support of these services, often in co-operation with other
institutions concerned with atmospheric science, including universities, the CSIRO and the Australian
Numerical Meteorology Research Centre. Major research topics include numerical modelling tech-
niques for predicting atmospheric behaviour, better use of data derived from satellites, tropical cyc-
lones and cold fronts.

Ionospheric Prediction Service (IPS)
The Ionospheric Prediction Service Branch of the Department of Science and Technology assists

users of radio communications to achieve the most effective and efficient use of radio communication
which is influenced by or dependent on the ionosphere. The Branch operates ionospheric and solar
observatories in Australia and Papua New Guinea, and produces radio propagation predictions and
warnings of ionospheric and magnetic disturbances. The IPS also conducts research into physical
phenomena affecting the ionosphere and into radio wave propagation.

National Materials Handling Bureau
The National Materials Handling Bureau of the Department of Science and Technology carries out

research, development and promotion relating to the application of improved materials handling, in-
cluding the equipment, systems, standards, methods, management and control aspects involved in the
supply, production, movement, packaging, storage and distribution of goods and materials.

Satellite Remote Sensing
In 1978 the Commonwealth Government decided to establish facilities for receiving and processing

information from the US National Aeronautics and Space Administration's series of Landsat satellites.
The Department of Science and Technology operates the facilities. A data-acquisition station is
located at Alice Springs, with a data-processing facility in Canberra. Additional information on Land-
sat stations is provided in Year Book No. 64, pp. 722-724.

Scientific and Technological Information Services
Scientific literature and technical information for scientists and technologists is provided through

library and information services provided by the Commonwealth of Australia, State Government
instrumentalities, tertiary institutions and industrial organisations. The more important scientific
libraries and information services within the Commonwealth sector are the National Library of
Australia, the CSIRO Library network and information services, and the libraries and information ser-
vices maintained by the Department of Health and the Australian Atomic Energy Commission.

Several Commonwealth agencies, including the Australian Atomic Energy Commission, the Aus-
tralian Road Research Board and the National Library of Australia, are now offering Australian users
access to bibliographic data bases via a commercial computer servicer bureau (AUSINET). The Aus-
tralian Mineral Foundation provides an earth-resource data base. The National Library of Australia
and the Department of Health operate a national health information network, the Australian Medline
Network. The CSIRO provides access to data bases on CS1RONET. The Overseas Telecommuni-
cations Commission is operating an international data transmission service known as MIDAS (Multi-
mode International Data Acquisition Service) which has facilitated low-cost access to international
data stores in North America and Europe.

Another overseas trend in which Australian scientists are showing interest is the development of
numerical data bases which provide quick access to factual data. The CSIRO is currently operating
Thermodata, a metallurgical thermodynamic data base and other similar data bases in crystallography
and mass spectra data. Similar numeric and factual data bases are at present being evaluated by other
Commonwealth agencies.

A number of Australian scientific and technological indexes and directories now exist or are in the
course of production by Commonwealth Government departments and agencies. Recent initiatives
are:

• a computer-based register of Australian energy research, development and demonstration proj-
ects containing an outline of the objectives, methodology and status of each project. The register
is maintained by the CSIRO on behalf of the Department of Resources and Energy and contains
references to nearly 1 000 projects. It is used to generate annual updates of the Compendiums of
Australian Energy Research Development and Demonstration Projects;

• a national directory of current Australian marine research. The Directory of Australian Marine
Research in progress, is a joint publication by the Department of Science and Technology, the
Victorian Institute of Marine Sciences and the Great Barrier Reef Marine Park Authority. The
Directory identifies individuals and organisations undertaking marine research and provides de-
tails of their objectives, methodology, publications, current status and funding.
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• a computerised bibliographic data base, STREAMLINE, providing references to published and
unpublished documents and current research projects on al! facets of water and wastewater in
Australia, has been established by the Department of Resources and Energy in association with
State water agencies. The data base is publicly available on AUSINET, and a regular current
awareness bulletin and a directory of research projects are produced.

Technology Transfer Council (TTC)
The TTC was established initially for a three-year pilot period in 1979 to provide a technical refer-

ral program aimed at utilising the technological expertise resident in academic, government and private
research institutions and to assist in the effective use of existing technology in Australian industry. A
network of eight centres in the five major mainland capitals is initially assisting the metals manufactur-
ing industry. The focus is on small-to-medium-size firms which do not have the in-house technical ex-
pertise to devote to problem solving and which lack awareness of technologies available. With continu-
ing Commonwealth support over the next three years, the TTC is expanding its operations from the
pilot stage towards a viable long-term program.

Units and Standards of Physical Measurement
The National Standards Commission is responsible for determining the legal units and standards of

physical measurement, and the suitability of measuring instruments in use. It advises the Minister for
Science and Technology on all aspects of weights and measures.

The existing measurement system is in the process of being updated so that it can meet the require-
ments of rapidly changing technology. New legislation has been prepared, and recommendations on
responsibilities and funding are being put to a forthcoming Ministerial Conference. In order to
establish a unified approach to measurement, action has also been taken to bring together the many or-
ganisations with an interest in this area.

Information Technology Week
The National Information Technology Week Committee was established in 1979 as an initiative of

the Department of Productivity (now Science and Technology) in conjunction with the Australian
Computer Society Inc. The Committee conducts an annual Information Technology Week throughout
Australia, designed to focus public attention on the present and future uses of information-handling
equipment and systems including communications, computers, videotex, word processors and
micrographics.

RESEARCH AND DEVELOPMENT
Much of the early history of Australian science was based largely on the individual achievements of a
few outstanding scientists.

During and after World War I, governments in various parts of the world took initiatives aimed at
encouraging scientific research and applying it to economic growth and national development;
Australia was no exception. In 1926 the Council for Scientific and Industrial Research (CSIR) was es-
tablished by the Commonwealth Government. Initially, it concentrated its efforts on the primary in-
dustries, typifying the trend of research in Australia at the time, when most major research initiatives
were taken by Government and aimed at the primary industries. The level of research in the universi-
ties and industries remained much as before.

With the approach of World War II, however, moves were made to extend scientific support for
secondary industry. In the CSIR, Divisions created in the period 1937-40 were to play an important
part in the rapid development of Australian industry which occurred under the stimulus of war-time
needs.

Expansion of scientific research in general, and industrial research in particular, continued after the
war. This expansion extended beyond government into the universities and industry.

Though even today agricultural research absorbs a significant proportion of Australia's research
effort, industrial, medical and defence research are now of major importance also. The volume of re-
search in the social sciences and humanities remains small, although in Australia, as elsewhere in recent
years, there has been increasing support for the view that adequate weight must be given in govern-
mental policy-making to the social aspects of national proposals.

For details of expenditure and human resources devoted to research, see section below.

Expenditure and Human Resources Devoted to Research and Experimental Development
Project SCORE (Survey and Comparisons of Research Expenditures) provides details of Aus-

tralian expenditure on research and experimental development activities. It should be noted however
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that it does not provide comprehensive data on all resources devoted to scientific and technological
activities in Australia. Programs not covered by Project SCORE, some of which involve large expendi-
tures, are those which have no research and development component; such programs include many of
those aimed at providing scientific or technological services.

The first comprehensive survey on research and experimental development (R & D) was carried
out for the financial year 1968-69. There have been four subsequent surveys, the latest being in respect
of 1981-82 (1981 calendar year for the Higher Education Sector).

The estimate of gross expenditure on R & D (GERD) carried out in Australia, as derived from the
results of the latest survey, is $ 1,522m. This represents a 44 per cent increase compared with the
1978-79 Survey. At constant (1979-80) prices, GERD has increased by 4 per cent over the same
period. The total estimate of human resources devoted to R & D in Australia is 44,535 man-years; this
compares with 43,643 man-years for the previous survey.
Survey Methods and Concepts. The Project SCORE surveys measure R & D expenditure and human
resources in the natural and social sciences in the major sectors of the Australian economy. For the
purposes of Project SCORE, four sectors are recognised: Business Enterprises (public and private busi-
ness enterprises, excluding those mainly engaged in agriculture, forestry, fishing and hunting); General
Government (all State and Commonwealth Government organisations but excluding Local govern-
ment organisations); Higher Education (Universities and Colleges of Advanced Education), and Pri-
vate non-Profit (private or semi-public organisations which are not established with the aim of making
a profit). The surveys are conducted by means of mailed questionaires and, in order to provide direct
comparisons with other OECD countries, follow guidelines described by the OECD for national
R & D surveys. The OECD defines R & D as comprising "creative work undertaken on a systematic
basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and
the use of this stock of knowledge to devise new applications".

For further details concerning survey methods and concepts see the ABS bulletins mentioned
below.

Survey Results. A summary of results for 1968-69 is given in Year Book No. 60. Results for the sec-
ond survey, 1973-74 (1974 calendar year for the Higher Education Sector); the third survey, 1976-77
(1976 calendar year for the Higher Education Sector), and the fourth survey, 1978-79 (1978 calendar
year for the Higher Education Sector) are given in Year Books No. 61,64 and 67 respectively.

Detailed results for the fifth survey, 1981-82 (1981 calendar year for the Higher Education Sector)
are contained in the ABS publications: Research and Experimental Development, Business
Enterprises, Australia, 1981-82 (8104.0); Research and Experimental Development, General
Government Organisations, Australia, 1981-82 (8109.0); Research and Experimental Development,
Higher Education Organisations, Australia, 1981 (8111.0); Research and Experimental Develop-
ment, All Sector Summary, Australia 1981-82 (8112.0). Results for the Private non-Profit Sector are
included in catalogue 8112.0.

A summary of results from the fifth survey is presented below.
Business Enterprise Sector. The estimate of expenditure on R & D carried out in Australia by pri-

vate and public business enterprises during 1981-82 is $341 m at current prices. This represents a 39 per
cent increase in expenditure compared with 1978-79. At constant (average 1979-80) prices, R & D
expenditure is estimated to have decreased by 2 per cent over the same period.

The estimate of manpower effort devoted to R & D carried out in Australia by business enterprises
during 1981 -82 is 7,923 man-years. This represents a decrease of 8 per cent compared with 1978-79.
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A summary of Business Enterprise R & D data for 1981 -82 is shown in the tables below.
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RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT BY BUSINESS ENTERPRISES
EXPENDITURE AT CURRENT AND CONSTANT PRICES

($m)

1973-74 1976-77 1978-79 1981-82

AT CURRENT PRICES

Total business enterprises

1904

. . . n.a.

160.4
42.4

202.8

205.8
40.0

245.8

285.7
54.8

340.5

AT CONSTANT (AVERAGE 1979-80) PRICES

4098 2156
54.7

270.3

226.5
44.0

270.5

218.4
45.4

263.8

RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT BY BUSINESS ENTERPRISES (a), BROAD
INDICATORS BY INDUSTRY OF ENTERPRISE (b)

Enterprises that
carried out RAD

Industry <tf enterprise (number)

AS If code

11-15

21
23-24
25
26

27
28
29
31
32
334

335
336
33
34
C

F
63
8461
(c)
I6.D-I-K-L

R & D expenditure
(Sm)

Man-years of
effort onR& [>

Description 1976-77 1978-79 1981-82 1976-77 1978-79 1981-82 1976-77 1978-79 1981-82

Mining {excluding services to mining)
Manufacturing
Food, beverages a n d tobacco . . . .
Textiles, clothing a n d footwear . . . .
Wood, wood products and furniture . .
Paper, paper products, p r in t ing and

publishing
Chemicals, petroleum and coal products .
Non-metallic mineral products . . . .
Basic metal products
Fabricated metal products
Transport equipment
Photographic, professional and scientific

equipment
Appliances and electrical equipment
Industrial machinery and equipment . .
Total other machinery and equipment
Miscellaneous manufacturing . . . .
Total manufacturing
Other industries
Wholesale and retail trade
Property a n d business services . . . .
Research and scientific institutions . .
Other n.e.c
Total other industries
Total all industries

22

69
27
22

16
115
32
36
74
44

20
129
141
290

57
782

90
182
30
62

364
1.168

17

84
22
24

14
118
27
35
81
47

16
120
128
264

58
774

112
169
29
85

395
1.186

23

69
16
19

12
124
22
27
80
51

25
156
153
334
65

819

103
203

28
: 70
404

1,246

7.0

11.6
2.1
0.9

3.3
27.1

3.8
19.0
4.0

14.6

4.6
21.1
8.2

33.9
3.5

123.9

9.2
11.2
11.7
39.8
77.9

202.8

9.7

16.1
1.4
1.6

4.1
35.2

4.2
20.9
4.5

15.6

6.7
33.1
8.8

48.6
5.9

118.1

11.4
14.2
13.3
39.1
78.0

245.8

22.6

13.1
0.8
1.7

5.3
53.1
4.8

27.4
6.7

31.9

5.1
37.2
14.7
56.9

7.3
209.1

11.9
18.5
21.8
56.6

108.8
340.5

446

551
106
50

149
1,335

169
903
228
761

232
1,209

425
1,866

185
6.306

381
532
504

1,177
2.594
9,343

315

545
42
55

144
1,381

154
776
198
604

230
1,234

388
1,851

210
5.960

390
472
460

1.030
2.352
8,626

381

367
24
43

125
1.231

109
673
161
903

160
899
413

1,472
180

5.287

290
465
464

1.034
2.255
7,923

(a) Excludes enterprises in ASIC Division A. (b) 1978-79 and 1981-82 data are classified by the 1978 edition of ASIC: 1976-77 data are
classified by the 1969 edition of ASIC. If the 1978 edition were used to classify the 1976-77 data shown here only minor differences would
occur. (c) ASIC Codes 16. D. E, G-H, 61 -62, J-L excluding ASIC class 8461.

Payments and Receipts for Patent Licence Fees and other Technical Know-How—Australian busi-
ness enterprises have significantly supplemented their R & D efforts by either purchasing or licensing
foreign or Australian technology. This activity is largely associated with trans-national firms. The ABS
has estimated that Australian enterprises paid $ 127m in 1981 -82 for patent licences and other technical
know-how, of which $ 124m was remitted overseas. In 1981 -82 Australian business enterprises received
$ 17m from the sale of patent licences and other technical know-how; $ 12m of this was received from
overseas sources.
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PAYMENTS AND RECEIPTS FOR TECHNICAL KNOW-HOW BY BUSINESS ENTERPRISES,
PAYMENTS AND RECEIPTS BY INDUSTRY OF ENTERPRISE

($m)

Payments for technical
Industry of enterprise know-how

AS 1C cod.

21
23-24
25
26

27
28
29
31
32
334, 335

336
33
34
C

e Description 1976-77

Manufacturing —
Food, beverages and tobacco . . . .
Textiles, clothing and footwear . . .
Wood, wood products and furniture . .
Paper, paper products, printing and

publishing
Chemicals, petroleum and coal products
Non-metallic mineral products
Basic metal products
Fabricated metal products
Transport equipment
Photographic, professional and scientific

equipment, appliances and electrical
equipment

Industrial machinery and equipment . .
Total other machinery and equipment
Miscellaneous manufacturing . . . .

Total a l l industries . . .

2.9
1.4
0.1

0.5
16.1
4.0
3.1
1.4
7.1

12.4
3.8

16.2
3.1

55.8
13.7
69.5

1978-79

4.0
1.2

f>
27.4
4.4
4.0
1.4

10.1

18.6
3.3

21.9
3.9

79.5
29.1

108.6

Receipts for technical
know-how

1981-82 1976-77 1978-79 1981-82

14.9
1.4

}"
36.3
5.6
7.6
3.3

10.8

11.7
3.2

14.9
3.3

99.2
27.4

126.6

0.3
n.p.
n.p.

n.p.
2.4
0.7
1.2
0.8
0.3

0.6
0.6
1.2
0.5
7.5
1.7
9.2

0.4
n.p.
n.p.

0.1
3.2
0.9
0.6
1.3
0.5

0.9
0.2
1.1
0.5
8.8
6.6

15.4

n.p.
3.6

n.p.
2.0
0.7
2.0

1.3
0.2
1.5
0.9

11.5
5.9

17.4

General Government Sector. The estimate of expenditure on R & D carried out in Australia by organ-
isations in the General Government Sector during 1981 -82 is $708m at current prices. This represents a
51 per cent increase in expenditure compared with 1978-79. At constant (average 1979-80) prices,
R & D expenditure is estimated to have increased by 4 per cent over the same period.
The estimate of manpower devoted to R & D carried out in Australia by general government or-
ganisations during 1981-82 is 17,683 man-years. This represents an increase of 1 per cent compared
with 1978-79.

A summary of General Government R & D data for 1981-82 is shown in the tables below.

RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT BY GENERAL GOVERNMENT
ORGANISATIONS

R & D EXPENDITURE AT CURRENT AND CONSTANT PRICES
(Sin)

General government organisations 1976-77 1978-79 1981-82 (a)

AT CURRENT PRICES

State
Total

2895
126.3

. . . 415.8

321.2
148.7
469.9

514.8
193.6
708.3

AT CONSTANT (AVERAGE 1979-80) PRICES

Commonwealth 398.9 380.8 403.8
State 164.6 161.7 160.0
Total 563.6 542.5 563.8

(a) Current price estimates Tor 1981-82 are not strictly comparable with those for earlier years, due to the payment for the first lime by some
authorities, of their contribution to staff superannuation funds. This discontinuity does not apply to the constant price estimates.
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RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT BY GENERAL GOVERNMENT
ORGANISATIONS

R & D EXPENDITURE AND R & D MANPOWER BY SOCIO-ECONOMIC OBJECTIVE

Socio-economic objective

R & D expenditure
(Sm)

Man-years of effort
onR&D

1976-77 1978-79 1981-32 1976-77 1978-79 1981-82

National security/defence) 87.6 89.2 113.2 4.232 3.826 3.625
Economic development—
Agriculture 123.7 153.3 235.9 5,872 r5,820 5,678
Forestry and fisheries 20.5 25.1 40.5 860 1,029 1,119
Mining (prospecting) —

energy sources 4.3 2.3 12.0 201 70 244
other 10.0 10.1 9.1 397 348 236

Mining (extraction) —
energysources 0.1 0.8 5.0 — 24 124
other 5.8 5.7 8.7 245 214 228

Manufacturing 34.8 48.2 65.5 1,431 1,548 1,471
Construction 6.9 6.5 7.0 308 268 205
Energy 13.6 20.0 42.7 468 587 731
Transport 11.3 7.2 6.2 410 202 134
Communications 0.2 0.4 0.6 II 15 26
Economic services n.e.c 17.6 12.0 22.6 825 494 558
Total economic development 248.9 291.6 455.9 11.028 r/0.618 10,754

Community welfare—
Urban and regional planning 3.0 1.3 2.8 128 53 81
Environment 25.4 35.1 36.7 1,163 1,166 876
Health 11.8 16.2 23.1 523 669 826
Education 2.3 1.8 2.7 162 72 99
Welfare 0.7 1.2 1.7 56 58 64
Community services n.e.c 2.8 2.0 3.6 140 82 85
Total community welfare 46.0 57.7 70.5 2.171 2.099 2.031

Advancement of knowledge—
Earth, ocean and atmosphere n.e.c 18.2 8.0 34.3 511 345 542
General advancement of knowledge . . . . 15.3 23.5 34.5 594 r535 731
Total advancement of knowledge 33.4 31.4 68.7 1.105 rSSO 1.272

Total 415.8 469.9 708.3 18,534 r!7,424 17,683

RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT BY GENERAL GOVERNMENT
ORGANISATIONS

R & D EXPENDITURE AND R & D MANPOWER BY FIELD OF SCIENCE

R & D expenditure
(Sml

Man-years of effort
onR&D

Field of science 1976-77 1978-79 1981-82 1976-77 1978-79 1981-82

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

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

Total

29.0
19.3
56.6
35.3

127.0
122.4

7.9
397.6

9.0
2.5
0.9
O.I
1.3
I.I
3.4

18.1

415.8

35.9
21.3
43.6
41.4

142.1
163.3

9.4
457.0

3.0
2.1
1.7
O.I
1.4
1.6
3.1

12.9

469.9

39.9
25.5
76.1
73.8

205.2
252.3

13.2
686.1

6.7
2.8
0.4
0.1
1.8
5.0
5.4

22.2

708.3

1,248
711

2,043
1,515
5,679
5,948

393
17.536

466
172
4.2

3
76
52

185
996

18,534

1,072
683

1,539
1,332
5,478
6,333

420
16.859

157
82
65

3
60
68

130
564

17,424

915
562

1,657
1,520
5,587
6,271

503
17.015

208
102

13
2

61
122
158
667

17,683
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Higher Education Sector. The estimate of expenditure on R & D carried out in Australia by
higher education organisations during 1981 is $453m at current prices. This represents a 39 per cent in-
crease in expenditure compared with 1978. At constant (average 1979-80) prices, R & D expenditure
is estimated to have increased by 7 per cent over the same period.

The estimate of manpower effort devoted to R & D carried out in Australia by higher education or-
ganisations during 1981 is 18,241 years. This represents an increase of 7 per cent compared with 1981.

A summary of Higher Education R & D data for 1981 is shown in the tables below.

RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT BY HIGHER EDUCATION
ORGANISATIONS

R & D EXPENDITURE AT CURRENT AND CONSTANT PRICES
(Sm)

Higher education organisations 1976 1978 1981

AT CURRENT PRICES

Universities
CAE's .
Total

239.9
4.2

244.1

318.8
6.7

325.5

443.5
9.0

452.5

AT CONSTANT (AVERAGE 1979-80) PRICES

Universities
CAE's .
Total

317.9
5.7

323.5

354.8
7.1

361.9

379.3
7.8

387.2

RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT BY HIGHER EDUCATION
ORGANISATIONS

R & D EXPENDITURE AND R & D MANPOWER BY SOCIO-ECONOMIC OBJECTIVE

R & D expenditure ($m)

Socio-economic objective

Excluding
university
overheads(a)

Including
university
overheads(a)

Man-years of effort
onR& D

1976 1978 1981 1978 1981 1976 I97S 1981

National security (defence/

Economic development—
Agriculture
Forestry and fisheries
Mining (prospecting) —

energy sources
other

Mining (extraction)—
energy sources
other

Manufacturing
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

0.1

11.2
1.2

0.2
0.4

0.2
0.5
5.5
1.2
3.8
1.3
0.9
6.4

32.8

1.4
3.1

20.5
5.4
1.0
3.0

34.4

0.2

19.2
1.4

0.2
0.7

0.2
1.3
8.5
1.6
7.1
1.8
1.7
9.6

53.3

1.8
3.6

47.4
9.0
2.6
6.4

70.8

0.6

26.5
3.2

1.4
1.4

0.7
1.9
9.9
2.1

17.0
2.0
2.5

16.8
85.4

3.0
4.3

68.2
13.4
4.4
8.7

102.0

0.3

25.8
2.0

0.3
1.1

0.3
1.8

11.2
2.0
9.0
2.3
2.2

12.2
70.1

2.5
4.7

56.9
11.4
3.3
8.1

86.9

0.7

35.5
4.3

1.0
2.4

13.0
2.7

21.7
2.6
3.2

21.0
110.9

4.0
5.7

87.3
18.1
5.7

11.3
132.1

991
134

24
47

123
258

1,412
494

73
184

2.544

15

1,500
117

17
62

157
248

2,484
602
167
398

4.057

19

1,554
167

64
67

18
44
488
109
290
104
90
461

2,500

18
96
676
102
440
138
127
644

3.936

44
104
583
107
764
98
143
677

4.372

161
256

3,345
923
202
427

5.314
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RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT BY HIGHER EDUCATION
ORGANISATIONS

R & D EXPENDITURE AND R & D MANPOWER BY SOCIO-ECONOMIC OBJECTIVE—continued

R & D expenditure ($m)

Excluding
university
overheads(a)

Socio-economic objective

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

Total

Universities' contribution

1976

. . 8.2

. . 108.9

. . 117.1

. . 184.3

. . 180.1
42

1978

12.9
116.3
129.3

253.6

246.9
6.7

1981

20.1
135.9
156.0

344.0

335.1
9.0

Including
university
overheads/a)

1978

17.6
150.7
168.2

325.5

318.8
6.7

1981

26.3
182.4
208.7

452.5

443.5
9.0

Man-years of effort
onR&D

1976

700
9,233
9.933

15,290

14,929
361

1978

1,011
8,030
9.040

17,047

16,521
526

1981

1,019
7,516
8.535

18,241

17,699
542

RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT BY HIGHER EDUCATION
ORGANISATIONS

R & D EXPENDITURE AND R & D MANPOWER BY FIELD OF SCIENCE

R & D expenditure ($m)

Excluding
university
overheads(a)

Field of science

Natural sciences —
Physical sciences

Biological sciences

Agricultural sciences

Total natural sciences

Social sciences and humanities —

Education

Political science . . .
Sociology
Other social sciences and humanities . .
Total social sciences and humanities

Total

1976

. . 21.4
144

. . 29.6
90

196
. . 11.3

259
. . 131.2

64
. . 6.8

07
1 5

. . 2.1

. . 35.6

. . 53.1

. . 184.3

1978

27.6
18.3
43.4
10.3
28.0
18.1
38.6

184.3

10.0
7.9
0.8
3.7
3.5

43.4
69.3

253.6

1981

38.4
22.1
53.9
14.4
40.0
25.2
47.3

241.3

12.3
11.7
3.1
5.6
5.0

65.1
102.7

344.0

Including
university
overheadsfa)

1978

34.4
23.9
56.5
13.6
36.2
24.7
45.2

234.5

12.1
11.0
1.0
4.8
4.7

57.4
91.0

325.5

1981

49.1
29.1
73.2
18.8
51.4
33.7
59.7

315.1

15.2
16.2
3.7
7.4
6.7

88.3
137.4

452.5

Man-years of effort
onR&D

1976

1,485
1,136
2,518

748
1,786
1,096
1,692

10.461

463
681
40

121
215

3,308
4.828

15,290

1978

1,638
1,261
2,976

750
2,073
1,380
1,802

11.879

507
790

61
259
274

3,280
5, 769

17,047

1981

1,672
1,143
3,089

648
2,145
1,428
2,274

12.399

462
891
120
297
257

3,813
5.840

18,241

(a) University overhead R & D expenditure is an estimate of the R & D component of capital and current expenditures associated with
academic services and genera] university services. See catalogue 8111.0 for further details.

Private Non-Profit Sector. The estimate of expenditure on R & D carried out in Australia by Private
non-Profit organisations during 1981-82 was $21m at current prices. This represents a 66 per cent in-
crease in expenditure compared with 1978-79. At constant (1979-80) prices, R & D expenditure is
estimated to have increased by 23 per cent over the same period.

The manpower effort devoted to R & D carried out in Australia by Private non-Profit organis-
ations during 1981-82 was 688 man-years. This represents an increase of 26 per cent compared with
1978-79.
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A summary of Private non-Profit data for 1981 -82 is shown in the tables below.

RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT BY PRIVATE NON-PROFIT
ORGANISATIONS, R & D EXPENDITURE AND R & D MANPOWER BY SOCIO-ECONOMIC OBJECTIVE

Socio-economic objective

RAD expenditure
($WO)

Man-years of effort
onR& D

1976-77 1978-79 1981-82 1976-77 1978-79 1981-82

National security (defence)

Economic development—
Agriculture 95 30 36 6 1 3
Forestry and fisheries - 75 - - I
Mining (prospecting)—

energy sources
other

Mining (extraction)—
energy sources
other

Manufacturing 13 - - 1
Construction
Energy 16 10 3 3 1 1
Transport 35 68 196 2 3 12
Communications
Economic services n.e.c 70 169 512 4 6 18
Total economic development 229 352 747 16 13 34

Community welfare—
Urban and regional planning 21 35 - 1 4
Environment 2 9 - 2
Health 8,863 9,979 17,758 476 448 563
Education 990 1,554 1,739 59 65 63
Welfare 44 61 420 4 4 22
Community services n.e.c. 116 2 35 5 1 1
Total community welfare 10.036 11,641 19,952 547 522 649

Advancement of knowledge—
Earth, ocean and atmosphere n.e.c. . . . . 6 150 - - 3
General advancement of knowledge . . . . 442 422 210 16 9 6
Total advancement of knowledge 448 572 210 16 12 6

Total 10,712 12,566 20,909 579 546 688
Total Expenditure at constant (1979-80) prices

($m) 13.8 13.7 16.9
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RESEARCH AND EXPERIMENTAL DEVELOPMENT CARRIED OUT BY PRIVATE NON-PROFIT
ORGANISATIONS. R & D EXPENDITURE AND R & D MANPOWER BY FIELD OF SCIENCE

Field of science

R & D expenditure
I$'0001

Man-years of effort
onR& D

1976-77 1978-79 1981-82 1976-77 1978-79 1981-82

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

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

Total

. : 76
118

. . 1,327
11
71

. . 2
7,465
9,070

. . 24
1,000

. . 5

.
121

.

. . 492

. . 1.642

. . 10,712

105
112

2,277
21

187
36

7,898
10.636

134
1,557

-
-

91
9

138
1,930

12,566

183
67

1,668
3

220
36

1 5,962
18.139

413
1,743

5
-

73
40

497
2.770

20,909

4
6

68
1
5
-

397
481

1
60
-
-

11
-

25
97

579

2
2

83
-
6
2

370
465

3
65
-
-
8
1
5

81

546

6
2

48
1

14
3

510
583

15
58
-
-
4
1

28
105

688

Major Government Research Agencies
Information on the science and technology activities and expenditures of Commonwealth Govern-

ment Ministries and their agencies is provided in the Science and Technology Statement 1982-83.
Total science and technology expenditures projected by the Commonwealth Government in 1982-83
are shown as $ 1,583m, of which $891 m was allocated to research and experimental development.

Commonwealth Scientific and Industrial Research Organization (CSIRO)
The CSIRO is the largest scientific research organization in Australia. It has a total staff of some

7,500 people located in more than 100 laboratories and field stations throughout Australia. About one-
third of the staff are scientists.

It is a statutory body established by the Science and Industry Research Act 1949. Under the Act,
CSIRO replaced the former Council for Scientific and Industrial Research, established in 1926. The
Organization was restructured by amendments to the Act in 1978.

Briefly, the functions of CSIRO are:
• conduct of scientific research and application of the results;
• research training and funding;
• maintenance of measurement standards;
• publication and dissemination of scientific information.
When the Organization was first set up, its research centred on solving the problems then facing

agriculture and industry. Today, its research extends not only to those areas but into others affecting
every Australian—the environment, human nutrition, conservation and urban planning.

CSIRO is governed by an Executive comprising three full-time members, including the Chairman,
and five part-time Members. An Advisory Council and advisory committees in each State and the
Northern Territory, have members appointed to represent the range of interests in the Australian
community.

The CSIRO's research is carried out in some thirty-nine divisions and several smaller units. The div-
isions and units are grouped into the following five Institutes.

Institute of Animal and Food Sciences: Divisions of Animal Health, Animal Production, Fisheries
Research, Food Research, Human Nutrition, Tropical Animal Science, Molecular and Cellular
Biology Unit, Wheat Research Unit.

Institute of Biological Resources: Divisions of Entomology, Forest Research, Horticultural Re-
search, Centre for Irrigation Research, Water and Land Resources, Plant Industry, Soils, Trop-
ical Crops and Pastures, Wildlife Research, Rangelands Research Unit, Laboratory for Rural
Research
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Institute of Energy and Earth Resources: Divisions of Applied Geomechanics, Energy Chemistry,
Energy Technology, Fossil Fuels, Ground Water Research, Mineral Chemistry, Mineral Engin-
eering, Mineral Physics, Mineralogy, Physical Technology Unit.

Institute of Industrial Technology: Divisions of Applied Organic Chemistry, Building Research,
Chemical and Wood Technology, Manufacuring Technology, Protein Chemistry, Textile Indus-
try, Textile Physics.

Institute of Physical Sciences: Divisions of Applied Physics, Atmospheric Physics, Chemical Phys-
ics, Computing Research, Environmental Mechanics, Materials Science, Mathematics and Stat-
istics, Oceanography, Radiophysics, Australian Numerical Meteorology Research Centre.

A Bureau of Scientific Services is responsible for facilitating and promoting the transfer and utiliza-
tion of technology and scientific and technical information for the benefit of Australian science, indus-
try and the community at large, and undertaking development assistance projects with other nations.

The main role of CSIRO is to plan and execute a comprehensive program of general scientific re-
search on behalf of the Commonwealth, except in the areas of defence, nuclear energy and clinical
medicine. With these main exceptions, however, the research work of CSIRO includes all fields of the
physical and biological sciences, and their applications.

The types of research undertaken range from fundamental studies through to experimental devel-
opment, with the main concentration being on strategic research undertaken in the national interest.

Areas of research designated as having high priority for expansion in the 1980s are:
• Biotechnology;
• Water and soils;
• Oceanography;
• Energy;
• Plant pathology;
• Manufacturing industry.
The CSIRO budget for 1983-84 is an estimated $332 million, most of which is provided directly by

the Commonwealth Government. Of this, $43 million is appropriated to Commonwealth departments
(e.g. Transport and Construction) on behalf of CSIRO for capital expenditure. Some $30 million is
contributed by trust funds concerned with the wool, meat, wheat, dairying, fishing and dried fruit in-
dustries, by individual companies, by Australian and overseas government instrumentalities, and by
private foundations. The trust funds constitute about half of these contributory funds and are derived
mainly from industry levies but there is also a Commonwealth Government component.

Australian Government Analytical Laboratories (AGAL)
See entry on page 645.

Antarctic Division, Department of Science and Technology
Australia has been active in research and exploration in the Antarctic region since early this

century, but the overall effort has expanded appreciably since the 1940s when the Government
established the Australian National Antarctic Research Expeditions (ANARE) co-ordinated by the
Antarctic Division of the Department of Science and Technology.

The Antarctic Division formulates and develops Australia's policies on Antarctic matters
consistent with Government objectives; administers the Australian Antarctic Territory and the
sub-Antarctic islands under Australian jurisdiction; organises and provides logistic support for the
ANARE, including establishment and maintenance of the Antarctic stations at Casey, Davis and
Mawson and the sub-Antarctic station at Macquarie Island; and plans and conducts scientific
programs approved by the Antarctic Research Policy Advisory Committee (ARPAC).

The Australian Antarctic scientific program encompasses research in marine and terrestrial
biology, oceanography, earth sciences, glaciology, cosmic ray and upper atmosphere physics,
meteorology, bathymetry, medical research, surveying and mapping. Each year, the Antarctic
Division, universities and private and public research organisations are invited to submit research
proposals to ARPAC.

Australia is a signatory to the Antarctic Treaty, and many of its scientific activities in Antarctica
are undertaken in collaboration with other signatory countries.

Bureau of Meteorology
See entry on page 645.

Australian Institute of Marine Science (AIMS)
The AIMS is located on a 190 hectare site within a national park at Cape Ferguson, 50 kilometres

south of Townsville in North Queensland. Comprehensive facilities include laboratories, lecture
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theatre, library, computer centre, administrative and other support services, a harbour and an
ocean-going research vessel.

The Institute's main function is to undertake research; in this regard its activities focus on
contributing to an understanding of the tropical marine environment and its associated living
communities. Attention is currently concentrated on coral reef and mangrove ecosystems. A
multidisciplinary approach is taken to investigate the character of these systems and the manner in
which their productivity, diversity, stability and other essential attributes are affected by environment,
adaptation and ecological interactions. A significant proportion of the Institute's investigations is
undertaken by external collaboration, with an active visiting investigator program being an important
means of achieving that objective. The interests of the research staff are necessarily diverse and include
physical oceanography, marine chemistry and various aspects of biology, from biochemistry to
trophodynamic ecology.

Defence Science and Technology Organisation (DSTO)
The DSTO, part of the Department of Defence, conducts a significant amount of research and

development, mainly in engineering and the physical sciences. Current expenditure is about $144
million per year. Further details on the work of the organisation, and its ten research and testing
establishments are found in Chapter 4, Defence.

Australian Atomic Energy Commission (AAEC)
For information on the AAEC see Chapter 18, Energy.

Engineering Division, Department of Housing and Construction
To support its operations as the major design and construction authority for the Commonwealth,

the Department of Housing and Construction carries out applied research and laboratory testing and
provides a comprehensive range of technical services. In many cases, these services directly or
indirectly benefit the needs of private industry and the public.

Research and special testing is conducted mainly by the Engineering Division at establishments
such as the Experimental Building Station in Sydney, which specialises in building and building
components, and the Central Investigation and Research Laboratory in Melbourne, which specialises
in engineering materials and products.

Ionospheric Prediction Service
See entry on page 646.

Telecom Australia Research Laboratories
Telecom Australia maintains significant facilities and a staff of approximately 500 for the

performance of research and development in telecommunications science and technology.
The primary objective of Telecom's research and development is to evaluate world advances in

telecommunications services and systems so that it can select those best suited to the Australian
environment. It also applies its research and development facilities to the solution of technical prob-
lems arising in the operation of the Australian telecommunications network. Its research and develop-
ment is co-ordinated with that of industry and academia involved in telecommunications; Telecom
supports their efforts with R & D contracts and grants made through the Australian Computer Re-
search Board and the Radio Research Board.

Research in Universities and Colleges of Advanced Education
The Commonwealth Government is the primary source of funding for research activities in univer-

sities. Over half of Commonwealth funding is provided under the States Grants (Tertiary Education
Assistance) Act which is administered by the Commonwealth Tertiary Education Commission. The
general recurrent grants received by universities incorporate funding for research purposes. In ad-
dition, special research grants are available for young members of academic staff to develop their re-
search activities, the training of research workers and post-doctoral fellowships.

In 1981 ten Commonwealth Special Research Centres were established in universities under the
Commonwealth Program for the Promotion of Excellence in Research. The Government is providing
$ 16m for the Centres over the 1982-84 triennium.

Colleges of advanced education do not receive special funding for research purposes under the
States Grants (Tertiary Education Assistance) Act, however, individual members of academic staff
are encouraged to seek support for applied research.

The two principal grants schemes through which supplementary funds are made available for re-
search in universities are the Australian Research Grants Scheme (ARGS), administered by the Queen
Elizabeth II Fellowships and Australian Research Grants Committee (QEFARGC), and the scheme
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administered by the National Health and Medical Research Council (NH&MRC). For both schemes,
the principal criterion for awards is the scientific excellence of the research project. In the case of
NH&MRC, the quality of scholarship is also an important criterion. NH&MRC applications are
judged by expert advisory committees composed of practising scientists, and recommendations are
made to the Minister for Health. ARGS applications are assessed by external assessors whose reports
are considered by QEFARGC before recommendation to the Minister for Science and Technology.
The Commonwealth Department of Health administers the Health Service Research and Develop-
ment Grant program which provides grants to researchers in educational and health institutions and to
independent researchers. The Department receives advice from the Health Services Research and De-
velopment Grants Advisory Committee.

Fellowships such as the Queen Elizabeth II and Queen's Fellowships while providing some ad-
ditional funds, are significant more for the prestige they carry than for their contribution to overall
funding levels. Their goal is to provide special opportunities to the very best of the younger researchers.

Research Organisations Associated with Education Insitutions
In recent years there has been an increase in outside support for research in universities and colleges

of advanced education. One source has been research contracts for specific projects from government
and industry.

A number of the tertiary education institutions have established independent, commercial
companies to promote and manage research and consultancy services to industry, commerce, govern-
ment and the community. Examples are: Unisearch Ltd, associated with the University of New South
Wales; ANUTECH Pty Ltd, associated with the Australian National University; Wait-Aid Ltd,
associated with the Western Australian Institute of Technology; Technisearch Ltd, associated with the
Royal Melbourne Institute of Technology; SAARD, associated with the Swinburne Institute of Tech-
nology; Techsearch Inc., associated with the South Australian Institute of Technology; and The Uni-
versity of Newcastle Research Association.

These organisations play an important role in promoting communication between the Higher Edu-
cation and other sectors. They undertake investigational and research projects and provide consul-
tancy, technical information and testing services in a range of fields including engineering, manage-
ment, marketing and the social sciences.

Social Science and Humanities Research
Research in the social sciences and humanities is undertaken primarily in universities ($137 million

out of an Australian total of $ 162 million for 1981 -82). Support for this research comes both from gen-
eral funds, provided to the universities and from specific granting schemes such as the ARGS.

The bulk of the social science and humanities research carried out within Commonwealth Govern-
ment agencies is performed as part of the general activities of various departments. In addition, several
other Commonwealth Government agencies have an active interest in either sponsoring or undertaking
such research. These include the Australian Institute of Aboriginal Studies, the Australian Institute of
Criminology, the Bureau of Industry Economics, the Bureau of Agricultural Economics, the Bureau of
Transport Economics, the Bureau of Labour Market Research, the Institute of Family Studies and the
Australian Institute of Multicultural Affairs.

Agencies of the various State governments undertake research relevant to their own activities. A
number of research organisations in the transport sphere are funded from both Commonwealth and
State sources. The Australian Road Research Board and the Australian Railway Research and Devel-
opment Organisation are active in social science research.

Exchange of ideas and information on the social sciences is promoted through a number of pro-
fessional and learned bodies, of which the Australian and New Zealand Association for the Advance-
ment of Science and the Academy of Social Sciences in Australia are the most broadly based. In ad-
dition to encouraging the advancement of the social sciences, the Academy sponsors and organises
research, subsidies publications and acts as a consultant and advisor in the social sciences field.

Non-government bodies which undertake or promote research in specific fields of the social sci-
ences include the Australian Institute of International Affairs, the Australian Institute of Urban
Studies, and the Australian Institute of Political Science.

International Activities

International Organisations
Australia participates in a range of programs and projects of United Nations and other organis-

ations (UNESCO, OECD, United Nations Economic Program, World Meteorological Organisation,
World Intellectual Property Organisation and International Atomic Energy Association) and in the
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activities of both governmental and non-governmental scientific organisations. To facilitate scientific
liaison and representation, the Commonwealth Government has scientific representation at some over-
seas posts (Tokyo, Paris (OECD)). In November 1982, Australia was elected a member of the Inter-
governmental Oceanographic Commission Executive Council. Australia also participates in regional
collaborative programs organised by the Economic and Social Commission for Asia and the Pacific, the
Association for Science Co-operation in Asia, the Commonwealth Science Council and the Pacific Sci-
ence Association. Technical assistance is provided for countries in the region under both multilateral
and bilateral arrangements.

Participation in international non-governmental scientific bodies is arranged through learned and
professional bodies. For example, the Australian Academy of Science provides representation to the
International Council of Scientific Unions (ICSU) and a number of its affiliated bodies.

Antarctic Treaty and Conservation of Antarctic Marine Living Resources
In 1957, as part of the International Geophysical Year (IGY), twelve nations including Australia

co-operated in research programs in Antarctica. The outstanding co-operation between nations in the
Antarctic during the IGY resulted in discussions which culminated in the establishment of the Antarc-
tic Treaty. It was signed on 1 December 1959 by the nations that had been active in Antarctica during
the IGY, including all of those with territorial claims. The original signatories were Argentina,
Australia, Chile, France, New Zealand, Norway, UK (all claimants), Belgium, Japan, South Africa,
the USSR and the USA (all non-claimants). The Treaty, which was ratified by Australia in 1961,
among other things reserves the Antarctic area south of 60°S latitude for peaceful purposes, provides
for international co-operation in scientific investigations and research, and preserves for the duration
of the Treaty the legal positions of claimants and non-claimants with regard to territorial sovereignty,
rights and claims.

The Treaty makes provision for other states to accede to it. Sixteen nations have acceded: Poland,
German Democratic Republic, Czechoslovakia, Romania, Denmark, the Netherlands, the Federal Re-
public of Germany, Papua New Guinea, Peru, Italy, Uruguay, Bulgaria, China, Brazil, India and
Spain. Poland and the Federal Republic of Germany have been accorded consultative status.

Australia hosted the first Antarctic Treaty Consultative Meeting in July 1961 and the twelfth in
September 1983. Observers from the contracting parties to the Treaty, which are not also consultative
parties, were invited for the first time to the twelfth meeting held in Canberra in September 1983.

The consultative parties have formulated a number of measures to protect Antarctica's fragile
ecosystem. The environment of the Australian Antarctic Territory is protected by the Antarctic
Treaty (Environment Protection) Act 1980, and by recommendations of Treaty meetings that the Aus-
tralian Government has adopted.

Australia is also participating in meetings to negotiate a regime to regulate exploration for and ex-
ploitation of Antarctic minerals. The first meeting was held in Wellington, New Zealand, in June 1982.
The most recent meeting was in Bonn, West Germany, in July 1983.

At a diplomatic conference in Canberra in May 1980 the Treaty consultative partners adopted the
Convention for the Conservation of Antarctic Marine Living Resources (CCAMLR). The Convention
establishes the basis for a conservation and management regime for the entire ecosystem of the area
south of the Antarctic Convergence (about 45° to 56°S). The headquarters of the CCAMLR Com-
mission, established under the Convention, is in Hobart. Fifteen nations and the European Community
have signed the Convention which is open to accession by any country. Australia was elected to provide
the first Chairman of the Commission, and an Australian has been appointed as first Executive
Secretary.

Studentships and Fellowships
Australia has assisted other countries, principally in the Asian and Pacific regions, by training their

nationals. Large numbers of such students, mainly seeking first qualifications at tertiary level, have
been accommodated under schemes such as the Colombo Plan. There are also arrangements under
which established scientists from overseas are assisted to undertake study and research in Australia.

Bilateral Arrangements
Various bilateral arrangements at both government and non-government levels have contributed to

the development and maintenance of co-operation in science and technology between Australian insti-
tutions and scientists and those in other countries. Formal bilateral agreements, administered by the
Department of Science and Technology, reflect two major aspects: the importance of a regular flow of
scientific and technological information into Australia; and the significance of Australian science, tech-
nology and industrial property systems in assisting the economic growth of less developed countries.
These agreements, solely devoted to scientific and technological co-operation, have been entered into
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with the USA (1968), India (1975), the USSR (1975), the Federal Republic of Germany (1976),
Japan (1980), the Peoples Republic of China (1980) and Mexico. (1981). Support is provided for both
individual visits and specialist seminars over the whole range of civil science. Where opportunities
exist, other co-operative projects which depend on special facilities are supported.

A scientific exchange program between the Australian Academy of Science and the Academia
Sinica of Beijing was initiated in 1977. Scientific fields considered most promising are plant physiology,
entomology, earth science and radio astronomy.

Visits to Japan and China by Australian scientists can be supported by the Australia/Japan Foun-
dation and the Australia/China Council respectively.

Meteorology
Australia is a member of the World Meteorological Organisation (WMO), with the Director of

Meteorology being Australia's Permanent Representative on WMO.

Optical Astronomy
The Anglo-Australian Telescope Board was established under the provisions of an international

agreement between Australia and the United Kingdom and draws its funds in equal shares from each
country. It operates the 3.9 metre Anglo-Australian Telescope at Siding Spring Mountain near
Coonabarabran in New South Wales; the Telescope is amoung the largest in the world and came into
full scientific operation during 1975. Its technical excellence and the scientific work which it has made
possible have made it widely recognised as one of the world's foremost optical telescopes.

Space
An agreement by the Governments of Australia and the USA to co-operate in the establishment

and operation in Australia of space vehicle tracking stations was signed in 1960 and has been renewed
since then at ten-year intervals. The agencies for the Australian and US Governments are the Depart-
ment of Science and Technology and the National Aeronautics and Space Administration (NASA)
respectively.

As part of the world-wide network supporting NASA's space program, the Australian stations
track spacecraft in their orbits around the earth or on their journeys into space, receive telemetred data
from the spacecraft, and relay radio commands controlling the spacecraft.

The Department of Science and Technology is responsible for managing, staffing and operating the
tracking stations on behalf of NASA. The stations are located at Orroral Valley and Tidbinbilla in the
Australian Capital Territory and at Yarragadee in Western Australia. A communications system links
them with control centres in the US.

Expenditure by NASA on its tracking station operations in Australia in 1982-83 was about $12
million.

An agreement was signed in 1979 between the Commonwealth Government and the European
Space Agency (ESA) for the establishment and operation of a space vehicle tracking facility in
Australia in support of ESA programs. The facility is located at the site of the Overseas Telecommuni-
cations Commission (Aust.) earth Station at Carnarvon, W.A. Arrangements have been made with
ESA for CSIRO's Parks radio telescope to be used to support ESA's Giotto spacecraft which will try to
intercept Halley's Comet in March 1986.

Seismology
A comprehensive seismic station at Alice Springs (Joint Geological and Geophysical Research

Station) is operated jointly under an agreement between the Governments of Australia and the United
States of America. The agencies for the Governments are, respectively, the Department of Science and
Technology and the United States Air Force.

The station provides continuous seismic records to assist the United States Government in the iden-
tification of underground nuclear explosions and, through the Department of Science and Technology,
provides seismic records to the Bureau of Mineral Resources. Records are also available, through the
Department of Science and Technology, to Australian scientists for research in earth physics.

Defence
In the field of defence science, Australia collaborates with other countries through a variety of ar-

rangements at intergovernmental level. Futher information including defence science technology ar-
rangements is given in Chapter 4, Defence.

Transport
Through a variety of arrangements at intergovernmental level, Australia is represented at Federal

and State levels in a number of international organisations concerned with transport research. Further
information is given in Chapter 20, Transport and Communications.
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Other
At the non-governmental level, formal arrangements for scientific co-operation with counterpart

institutions in other countries have been concluded by a number of Australian bodies. For example, an
arrangement covering co-operation in astronomy exists between the University of Sydney and Cornell
University (USA), while over a broader area the Australian National University has an arrangement
with the University of Moscow which includes exchanges in the scientific fields.

Additional information
Additional information on topics presented in this chapter may be found in the annual reports of the
organisations mentioned, particularly the Department of Science and Technology, the CSIRO and its
divisions, the Australian Atomic Energy Commission and the Department of Defence and in the
annual Science and Technology Statements. Statistical information for the years 1968-69,1973-74 and
1976-77 may be found in the reports published by the Department of Science and Technology on Proj-
ect SCORE. Statistical information relating to 1978-79 and to 1981-82 may be obtained from the Aus-
tralian Bureau of Statistics (ABS). See paragraphs on expenditure and human resources devoted to
Research and Experimental Development (in this chapter) for details of ABS publications.

Recent information on manufacturing industry research and development is contained in ASTEC's
report on Industrial Research and Development: Proposals for Additional Incentives, June 1980 and
the report of the Industries Assistance Commission, Inquiry into Certain Budgetary Assistance to
Industry, March 1982. In addition, information is contained in the annual reports of the Australian In-
dustrial Research and Development Incentives Board. For reports published prior to 1980 see previous
editions of the Year Book.




