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FOREWORD 

At the invitation of the Australian Government, the Organisation for Economic 
Co-operation and Development (OECD) is undertaking a review of scientific and 
technological activities in Australia. This study is one of a series of examinations by 
OECD of "science policies" of its Member States. 

An Examining Panel appointed by the OECD visited Australia in March/ April 
1974 and held discussions with interested groups from government, industry, higher 
education sectors, and representatives of trade unions and learned and professional 
bodies. 

I have pleasure in releasing, with the concurrence of the OECD, this Report of 
the Examining Panel and trust that it will serve to stimulate discussion within Australia 
of the various issues that it traverses. As will be known to many readers, the Government 
invited earlier this year the views of interested groups in Australia on one of the 
matters addressed by the Examiners' Report, namely the desirable composition, 
functions, etc. of an Australian Science Council. The Panel's views on that subject will 
receive close consideration, along with those already expressed from numerous 
sources within Australia. 

The Panel's Report will be discussed at a "confrontation" meeting in October 
1974 at the OECD Headquarters in Paris. The Australian Government will be represented 
at that meeting and in order that a balanced and widely representative reaction to the 
Report may be given, prior consultations will be held with interested Australian 
groups and bodies. 

The OECD will publish in due course the Examiners' Report, a complementary 
Background Report on the scientific and technological situation in Australia, and the 
outcome of the "confrontation" meeting. 

I take this opportunity to express thanks on behalf of the Australian Government 
to the three Examiners (Dr A. King, formerly Director-General of Scientific Affairs 
with the OECD Secretariat, Dr F. Schneider, Director-General of the Max Planck 
Institute, Federal Republic of Germany, and Dr J. Wautrequin, Department of the 
Prime Minister, Belgium) for their valuable contributions, and to the Governments 
of Belgium and the Federal Republic of Germany for their co-operation in releasing 
Drs Schneider and Wautrequin from their normal duties to undertake this review. 

Parliament House, 
Canberra. 
September 1974 

W.L. MORRISON 
Minister for Science 
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PREFACE 

This report on the science and technology problems of Australia is expected to be 
the last, or almost, of the series of country examinations of science policy of the 
OECD Member states. It has differed in detail from earlier cases, owing to the short 
time available to meet the needs of the Australian authorities. 

The preparation of the background report was undertaken by the Australian 
Department of Science and not by the OECD Secretariat, which is the normal procedure. 
This compilation, describing the functions and structures of the various organisations 
of Australia concerned with scientific research or its application will, in a revised form, 
accompany the examiners report. It was prepared with the help of many government 
agencies, both federal and state, universities, industrial firms and other bodies. It is the 
first comprehensive account of the Australian scientific scene and, as such, may well 
have justified the whole exercise. 

The visit of the three examiners was somewhat longer than in most previous 
reviews. We held discussions with more than fifty groups representing federal government 
departments and agencies, several universities, various boards and commissions, industrial 
firms, academies and professional groupings, representatives of medical research and 
the trade unions. In addition, we had the opportunity for discussion with officials in 
two of the Australian States, New South Wales and Victoria, during which we were able 
to put questions to representatives of a wide range of State bodies concerned with the 
application of research. We very much regret that time did not permit us to visit other 
parts of the country to deepen our appreciation of the problems raised by the rich variety 
of environments which Australia possesses. 

From this wide range of contacts we were able to form a view on the issues 
which seemed most urgent to our Australian colleagues. We were at all times given full 
and frank answers to our questions. The fact that the opinions expressed were at times 
contradictory, in itself, gave some indication of the points of contention. 

It would be presumptuous of us to propose concrete solutions to many of the 
structural and policy problems of science in Australia. This is not the purpose of 
the examination. Our essential role is, with our knowledge and experience of scientific 
organisation and policy making in other OECD countries to help to delineate some of 
the problems, formulate issues and at times, to give some indication as to how similar 
problems have been approached in other countries. On one particular topic, namely 
the form and functions which an Australian Science Council might have, we were 
specifically asked by the Minister for Science to express our views. This matter has 
therefore been taken up in some detail in the final section of our report. 

A further feature of the Australian science policy review which distinguished it 
from previous cases was the assessment meeting which took place in Canberra at the end 
of our visit. On this occasion we met with a representative group of Australian 
scientific leaders, under the chairmanship of Sir Mark Oliphant FRS, the Governor 
of South Australia. At this meeting, which was attended by the Ministers for Science, 
the Environment and Conservation, and Health we were able, over the course of a 
two days discussion, to give a broad indication of the issues as we saw them and to hear 
the comments of the Australian representatives on them. It is in the light of these 
reactions that we have written our report. 

We would like to express our deep appreciation of the care and thoroughness 
with which the Australian authorities prepared for the review, and the numerous meetings 
which it entailed. We were deeply impressed by the interest and concern on the 
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problems of science policy in Australia and by the warmth and friendliness with which 
we were received. We are particularly indebted to the Minister for Science, Mr. Bill 
Morrison and to the Secretary of the Department of Science, Sir Hugh Ennor, and not 
least to Mr. Allan Rainbird of the same Department, whose answers to our endless 
questioning were invariably quick, fair and knowledgeable. 
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CHAPTER I 

INTRODUCTION 

A. Historical and geographical factors in the economic and social development of 
Australia 

The situation of Australia, both generally and with regard to scientific and 
technological development, differs greatly from that of other Member countries of 
OECD. A striking characteristic is its isolation in the Southern Hemisphere, distant not 
only from most of the important markets of the world, but also from major centres of 
learning and research. Australia is in fact a continent in itself, but is populated by a mere 
13 million inhabitants, dominantly concentrated in the Southern, Eastern and South
Western rims. The great distances which separate its centres of population have imposed 
many constraints on the development of the country and have, reinforced by historical 
factors, favoured the creation of a federal system of government with a strong sense of 
identity in the constituent States. The persistence of these States, as separate colonies, 
into the present century, has made it difficult in science and technology, as in other 
fields, to evolve coherent and integrated policies for the federation as a whole. 

The natural climate and environment of Australia ranges from tropical in Northern 
Queensland to temperate in Tasmania. The larger part of the interior, the West and the 
Northern Territories are unfavourable to agriculture and indeed to human settlement of a 
population adapted to quite other conditions. Much of the territory is of the hot, arid 
variety and there is indeed an overall shortage of water which could, in the end, 
limit the population and which is a major constraint on development. Furthermore, in 
many areas rainfall is notoriously unreliable, with protracted droughts which discourage 
the spread of agriculture and grazing. Australia is a geologically old continent which has 
suffered much weathering; much of its soil is of low nutrient value and in poor structural 
condition. 

The population growth of Australia has averaged about 2% annually during the past 
decade and, particularly since the end of the Second World War, immigration has been an 
important factor, to the extent that 20% of the total population is foreign born. 
Australia is an extremely highly urbanised country with more than 60% of the 
population in the main cities and 40% of the total in Sydney and Melbourne. 

Although displaying. some features of under-development, Australia has achievedj 
relatively speaking, a very high standard of living. This is clearly shown by the 
distribution of employment by sector. Only 7.5% of the population is engaged in 
agriculture, forestry and fisheries, 1.5% in the important mining industry, 23% in 
manufacturing and a surprisingly large proportion 60% in the service sectors. 

Historically, the economy of Australia developed first through its still important 
wool industry, now nearly 150 years old. This was later complemented by the discovery 
of gold in the middle of the last century. Industrial development was given a major 
stimulus during the Second World War, during which isolation and distance from its 
main suppliers reduced import possibilities and encouraged local manufacture. Important 
steel, engineering and chemical industries arose, as well as facilities for producing 
consumer durables and other goods. A considerable proportion of the capital for such 
development and especially its post-war continuation came from abroad, initially 
moving from Britain, but increasingly from the United States. As a consequence, many of 
the larger Australian industrial enterprises are the subsidiaries of foreign firms or under 
foreign capital control. This is a major preoccupation of Australian economic policy, 



but the solution may well be found in regulation rather than by the restriction of capital 
inflow. The country has, at present, little in the way of an industrial policy. In view of 
the changing circumstances of Australian industrial development and of world trade, it 
may be necessary to evolve such a policy, which might include codes of good practice 
to be accepted by foreign-dominated finns. Since such firms are responsible for much 
industrial research and development, their behaviour with regard to such activities, 
including the exploitation of their products, should be channelled in the direction of 
Australian interests through such codes. 

For many years, Britain was the main market for Australian exports, stimulated 
by imperial preference. This is no longer so; the United States has become an important 
customer and the importance of Japan is growing impressively as a result of the 
complementary nature of the two economies and Japanese poverty in indigenous raw 
materials. Because of its geographical location, not too distant from the developing 
countries of South-East Asia, and its freedom from a colonialist past or pretensions, 
Australia has an important role in this part of the world, not merely in terms of trade, 

, b1,1t through development assistance and technical aid, including research skills. The 
opportunities and responsibilities of this situation are well recognised by the Australian 
Government. 

During the 1960s, vast new mineral discoveries were made in Australia to the 
extent that it is one of the potentially richest mineral suppliers of the world. Amon~t 
the materials commercially exploited are coal, bauxite, iron ore, nickel, manganese, 
copper, tin and rutile and rare-earth sands. The country is in the happy position of 
being able to meet its own needs for nearly all the basic materials of industry. Sulphur 
and petroleum are the exceptions. There are however, large reserves of black coal, 
including good coking coals, economically recoverable at today's prices, while large 
deposits of lignite in Victoria are being exploited for the generation of electricity. 
At present Australia is able to supply 67% of its petroleum requirements, although the 
oil is of a somewhat low specific gravity, necessitating reliance on foreign imports for 
heavier grade products, such as lubricating oil. Prospects of considerable oil resources, 
especially off-shore on the North West shelf are said to be good. Large fields of natural 
gas have been discovered, especially in the Bass Strait region and are being piped to the 
main urban and industrial centres. The country also possesses considerable deposits 
of uranium. 

Most of the exported mineral wealth of Australia is in the form of crude or 
beneficiated ores. As with those developing countries which are also mineral-rich, the 
main customers have preferred to purchase crude materials and undertake the extraction 
of metals themselves. Following the recent energy crisis, the world tendency is in the 
direction of a sellers market, not only for petroleum, but also minerals. Australia may 
well be able to profit from this in the future, by exporting metals or materials with a 
much higher added value content than at present. Much mineral research and development 
is required in preparation for this, and it needs to be taken into consideration also in 
determining the future energy strategy of the country. 

Australia possesses an extensive coastline, and a considerable continental shelf. 
Furthermore, it is well situated with regard to the possibility of exploiting the Southern 
Ocean which stretches from Australia to Antarctica, one of the least known and exploited 
marine areas of the world, apart from whaling. Apart from the coastal waters of the South
East, the fishing potential of the country has been little exploited and fishing contributes 
little to the economy. The practical possibilities of Australia's marine resources have not 
been fully explored, but in the future, not only domestic needs, but the shortage of 
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protein which will be accentuated by the world population growth may well make this, 
not merely a valuable asset, but a national responsibility. The need for a considerable 
increase in Australian research and development facilities in the basic and applied 
marine science is great, to say nothing of the related possibilities of ship-building. 

These considerations of resource availability have, of course, been the background 
of Australian economic development. Until recently the economy has been marked of a 
high level of employment, moderate growth and a favourable position in the balance of 
payments. Recently however, as in other Member countries, there has been a considerable 
inflation. 

initially, the economy was essentially dependent on the pastoral, agricultural and 
mining sectors, and was hence somewhat vulnerable to changes in world commodity 
prices, especially to the vicissitudes of the wool market. Industrial development was 
regarded as a buffer to such changes and was encouraged by the erection of rather high 
tariff walls, necessitated not only by the country's relative inexperience in the manufac
turing field, but also by the rather small domestic market which did not pennit 
economies of scale. The existence of a high degree of protection naturally did not 
encourage production improvement in industry. Recently tariffs have been reduced, 
which may stimulate an increase in industrial efficiency in manufacture, and industry is 
now adjusting to new competitive conditions. 

Despite this widening of economic activity, exports of rural products remain an 
important part of Australian foreign trade. At present such products account for about 
50% of Australian exports as compared with 86% in 1948-49. During the same period, 
mineral exports rose from 6% to 25%, and those of manufacturing industry from 5% to 
20%. The pastoral and agricultural products of the country have remained much the 
same as in earlier decades, and it may be necessary to look at new possibilities, such as 
plant protein crops, now in shortage in world trade. 

The post-war growth of the economy has been somewhat slower than that of 
many other OECD countries. This is attributed to the relatively high population growth, 
due in part to an active immigration policy with its heavy requirements for housing and 
other infrastructural investment, and also to social investment, such as education, 
which has been achieved to some extent at the expense of capital development. Despite 
these factors, Australia has still maintained its position as one of the highest per-capita 
income countries of the world. 

At present, there are no formal economic planning arrangements in the Australian 
Government, even of an indicative nature, although in fact the Treasury prepares the 
general guidelines of economic policy. A priorities review unit was recently established 
under the Special Minister of State, but its activities are, as yet, hardly developed. 

We have already pointed out the importance of the tertiary sector in the Australian 
economy. This proportion is likely to increase still further since the country is greatly 
concerned with questions of welfare, including health service, educational and other 
facilities. We were struck by the extent to which environmental factors are taken into 
account in Australia. Although central responsibility is with the Federal Department of 
the Environment and Conservation, problems of pollution control, conservation and 
quality of life were continually raised in conversations we had with many diverse 
groups. Although the country is large and empty, the degree of urban concentration 
makes these questions a continual matter of preoccupation, and the country as a whole 
seems determined not to follow the bad experience of other industrialised nations, but 
to preserve its amenities while this is still possible. 
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B. The political organisation of Australia 
We have already referred to the Federal structure of the country. By the Act of 

1901, the six constituent States, each with its own constitution were federated by the 
British Parliament. Within this system, legislative power was divided between the 
Australian or Commonwealth Parliament, and those of the States. The Australian 
Parliament has responsibility under the constitution to make laws for defence, "order 
and good government" in Australia, taxation, foreign relations, trade and commerce, 
postal and telephone services, social services and matters referred to it by the States. 
It is also responsible for administration of the Australian Capital Territory surrounding 
Canberra, the federal capital, and also for the Northern Territory. The States are 
responsible among other affairs, for agriculture, housing, education, transportation and 
public health. 

As far as research and development are concerned, the Federal Government is 
exclusively responsible for defence science and technology, while the civil research 
effort is divided between it and the States, the latter being mainly concerned with applied 
research in sectors for which they have the prime responsibility. 

This situation has given rise to an extensive system of relationships between the 
individual States, and also between them and the Federal Government. We formed the 
impression that such arrangements in Australia are somewhat heavy and over formal, 
although, no doubt, a multitude of individual, informal relationships exist to ensure day 
to day practical co-operation. We noted, however, a few instances where considerable 
improvement is desired. 

The formal situation has brought into being a proliferation of councils, committees, 
working parties, etc. exceptional in the OECD countries, including those with a federal 
structure. For instance, in many sectors, in which research and development are 
important, sectoral councils, involving both the relevant Federal Minister and his 
colleagues in each State exist. These are generally supported by corresponding 
committees at high official level, many of which have sub-committees and other special 
organs. In many instances when new or coordinative action is required, even in 
matters of detail, it seems that a formal approach from Federal Minister to State 
Minister is necessary, before detailed official discussion can begin. 
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CHAPTER II 

THE INSTITUTIONAL FRAMEWORK OF AUSTRALIAN R&D 

These conditions and particularly the wide range of the environments and 
material resources of Australia, necessitate a broad spread of scientific and technological 
activity in the country. Its geographical isolation from foreign centres of research and 
learning, make a somewhat greater intensity of fundamental research desirable than in 
many other countries in order that AustraJia may possess a corpus of advanced 
knowledge lo enable it to face its own particular problems and to make good use, 
under its own conditions, of new scientific and technological advances, wherever in 
the world they may occur. 

The first •Jniversities in Australia were created at Sydney (New South Wales) 
and Melbourne (Victoria) in the middle of the last century, and by the time of the 
First World War the other four States had created similar institutions. These were 
financed by the individual States and, following the traditional British model, much 
of which they still retain, were essentially centres of learning and instruction. Very 
little experimental research was undertaken and laboratory facilities were on the whole 
poor, despite a generally satisfactory level of scholarship. 

In these circumstances, and in a manner rather sin1ilar to that of Canada, the 
Commonwealth Government took the initiaLive to establish research facilities and skills. 
An Advisory Council for Scientific and Industrial Research was set up in 1916 shortly 
after its British analogue. After examining the national needs for research in support 
of agriculture and industry, it founded an Institute for Science and Industry which 
later developed into the Council for Scientific and Industrial Research (CSIR). 
This Council in turn built up a network of experimental institutes, mainly concerned 
with the needs of primary industry, thus reflecting the centre of gravity of the Australian 
economy of the period. 

The partial isolation of Australia during World War TI greatly increased the need 
for indigenous research and development and ad hoe arrangements between government 
departments, CSTR, industrial firms and the universities. CSIR emerged from the 
War as a very strong organisation, possessing many well equipped institutes and with a 
professional staff of high quality and in many cases of established international 
reputation. 

The universities on the other hand, although they had considerably increased 
their research facilities, could hardly vie with CSIR. Sir David Rivett, at that time Chief 
Executive of CSlR, was well aware of this unbalance and advocated the building up 
of university research. The major difficulty was the lack of financial resources for 
research jn the universities which still depended essentially on State funds. An important 
step was therefore taken in the establishing in 1946 of the Australian National 
University in Canberra, financed with Commonwealth funds and conceived essentially 
as a post-graduate university and hence devoted to research and higher learning. 
Later however, an undergraduate school was attached to the National University 
and its research and post-graduate facilities were organised as the constituent schools 
of an Institute of Advanced Studies. The present financing of the Australian universities 
will be discussed later. 

In 1949, CSIR was reconstituted as the Commonwealth Scientific and Industrial 
Research Organization (CSIRO) which has still a dominant position in the Australian 
research scene. lt is regarded with not a little envy by many of the academics in virtue 
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of its relatively large budget and superior research facility, an envy which spreads 
to the National University which is also extremely well provided for. 

Medical research had a similar history to that of the natural and applied 
sciences, and some of its research schools, particularly the Walter and Eliza Hall 
Institute of Medical Research at Melbourne, achieved international reputation. At 
present medical research comes under the National Health and Medical Research Council. 

There are a number of other important research activities directly financed 
by the Australian Government; those will be discussed briefly below. Special mention 
should be made of the defense research effort, which is an exclusively federal function, 
and of the Australian Atomic Energy Commission, which was established in 1953, 
although CSlRO had undertaken useful research in this field hitherto. Geological and 
geophysics research, extremely important in Australia is undertaken through the 
Bureau of Mineral Resources, Geology and Geophysics of the Department of Minerals 
and Energy. 

Research in Australia has thus evolved to meet specific needs and to solve through 
investigation the problems of various sectors as they arose or as the sectors grew in 
importance; the need for co-ordination and for a close articulation with policy was 
obvious to us. As there is no Australian economic plan, it is not surprising that there 
has been little attempt to establish a coherent science policy, or even a research policy, 
although the need for this now seems to be fairly generally recognised. 

A degree of harmonisation was in fact introduced by the establishment of the 
Australian Universities Commission in 1956, and of the Australian Research Grants 
Committee in 1965, both of which have had a very positive influence. In 1972, the 
Liberal/Country Party administration al the end of its term in office, created an 
Advisory Committee on Science and Technology, which met on only a few occasions, 
but which was, nevertheless, a first attempt to build coordinating machinery for 
this activity. The incoming Labor Party Government did not find this body appropriate 
to the needs, and it was accordingly disbanded. Meanwhile, the new Government in 
its "party platform" outlined a number of new proposals concerning science and 
technology, including: 

the promotion of high technology industries; 
review of the Australian Defence Scientific Service; 
review of the support for R&D in industry; 
promotion of research in areas important for community well-being; 

- support to areas in which Australia can make special contributions; 
- stimulation of the growth of nuclear technology; 

expansion of research in the social sciences. 
A start has been made in some of these directions, for example the establishment 

of an overdue Australian Institute of Marine Science, increases in grants to biological 
research in relation to the Australian environment; financial support to research of an 
interdisciplinary nature on certain areas of high population and industrial density 
(The Botany Bay Project) and a rather uncertain approach on consumer standards. 
An interesting development has been the appointment of a scientist in a senior 
hierarchial position in the Department of Foreign Affairs, responsible for Australian 
foreign relations in science. Furthermore, in a green paper issued in 1974, entitled 
"Towards an Australian Science Council", many of the problems and needs of 
science policy are outlined and the issues exposed to scrutiny and debate. 

In 1972, the new Government divided the then Department of Education 
and Science into two separate entities. The existing Department of Science has a 
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general supervision of the meteorological service, the Patent Office, weights and measures, 
national standards, the Ionospheric Prediction Service, metrification, the Instituteof 
Marine Science, antarctic research and certain large telescope schemes including the 
Anglo-Australian telescope. The Ministry also performs certain functions which will 
be very important to the Advisory Council for Scientific and Technological Policy,"' 
should it be established. For example, it has initiated and carried out the first detailed 
statistical survey of Australian research and development expenditure, and of scientific 
and technical manpower. The reports of this study based on the J 968-69 financial year, 
and known as Project SCORE, give the first quantitative analysis of the Australian 
scientific scene, and, despite the fact that there has been much development since 
then, proved very useful to the examiners. 

The scientific community is well developed in Australia. The Academy of 
Science maintains a series of sectional committees on the various fields of science and 
has certain advisory functions. It acts, for example, as the Australian Member of the 
International Council of Scientific Unions. It maintains a useful Science and Industry 
Forum, which brings together on a regular basis, scientists and industrialists to discuss 
matters of national significance. There is also an Academy of the Social Sciences 
which is concerned with the advancement of the social sciences in Australia and the 
encouragement of social science research. The Australian and New Zealand Association 
for the Advancement of Science (ANZAAS) has also concerned itself with the status 
of social science research in its area. Tt is also concerning itself with broad issues of 
science and national policy and has a special commission on science policy. 

We had very limited possibilities of assessing the efforts of the Australian States 
in research and development, having in fact only held brief discussions with the relevant 
officials of New South Wales and Victoria. We were however, impressed by the depth 
of interest in and understanding of the problems, especially as they related to practical 
affairs. 

In agriculture and forestry, the States have, of course, the major role and operate 
considerable research programmes and extension services. The Department of Agriculture 
of New South Wales for example, has 400 professional scientific staff of which 
over a third possess higher degrees, located in 42 research units, 20 of which have their 
own laboratories. Annual expenditure by the State on agricultural research is of the 
order of 15 million dollars. Relations with CSlRO and the universities is said to 
be excellent with regard to agriculture, CSIRO taking the initiative with regard to 
longer term problems and oriented basic research. Taking the case of New South Wales 
again, the State Department acts as an intermediary between the industry, CSIRO 
and the universities, particularly in industries such as grazing, sheep and wool, 
where CSIRO has by tradition maintained the main effort. In other sectors where 
CSIRO research is not so actively developed, the State does research in greater depth. 
This is said to be the case, for example, with regard to cereal crops, horticulture, 
agronomy, pigs and poultry and agricultural engineering. It was suggested to us 
(not in New South Wales), that with the increased research competence of the 
States in agriculture, CSlRO might withdraw somewhat to longer term issues and to 
secondary industry. Some of the States have highly developed and sophisticated research 
on soil conservation. 

In mining again, the States have assumed considerable responsibility for research 
and work closely with the industry, giving technical and advisory assistance not only 
on geological and geographical matters, but also on improved methods of mineral 

• Refer to page 38. 
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exploration and detecting, extraction, transportation and processing. Here .again, the 
States have well qualified technical staff. In South Australia the Australian Mineral 
Development Laboratories (AMDEL) have been created, a sponsored research organisation, 
supervised by a council consisting of representatives of the minerals industry, the 
South Australian Government and the Federal Government. It maintains extensive 
facilities for analytical chemistry, mineralogy and petrology, metallurgy and minerals 
engineering. lt also provides cooperational research and a computer service and has 
extended its activities in the direction of the technology of materials. The organisation 
is financed mainly by contracts for specific research projects by industry, a system 
which might well be extended in the industrial research field in Australia. 

In Victoria we had interesting discussions with the State authorities on problems 
of energy resources and the need for a national as well as a state energy strategy. 

These are examples of but a few of the activities of the States with regard to 
research and development. Other important sectors include water resources, fisheries 
and regional and urban planning, on which much interesting work is in progress. 

The need for coordination of scientific activities within the States is beginning 
to be realised to the extent that the Government of New South Wales is creating its 
own Science Council. 
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CHAPTER Ill 

THE OVERALL STRUCTURE OF R&D FUNDING 

In 1968/69 the funds allocated by Australia to R&D activities totalled A$342 
million, or 1.1% of GNP (1). 

However, this overall research coefficient should be interpreted with caution, 
especially when comparing it with other countries' coefficient. 

Various OECD Member countries show an overall R&D coefficient which is close 
to Australia's (e.g. Canada and some small countries such as Norway, Sweden and 
Belgium), but the way in which resources are divided between the different disciplines 
and sectors of national activity may vary considerably from country to country. 

It is also necessary to know how overall resources are divided between true 
research work (fundamental and applied) and technological development work on 
finding practical economic and social applications for the results of research. 

Moreover, such a general coefficient gives no information on the quality of a 
country's R&D effort, nor on its overall effectiveness, i.e. the extent to which the 
effort is in line with the objectives which the country has decided to pursue. 

In this respect it may be said that a country such as Australia, whose economic 
strength ranks it with the smaller Member countries of the OECD, must first achieve 
a certain absolute, and not only a relative, level of resources before it can find 
opportunities, in the branches in which it has chosen to specialise, of developing 
an original innovation potential, if necessary by adapting and modifying technologies 
imported from abroad. 

Admittedly this take-off level may be lower for a small country than for larger 
countries, but only provided that full use is made of the advantages of small scale, 
viz. better relations between research teams, less dispersal of effort and more care 
in economising scarce resources. 

It would seem indeed that the only lesson which can really be learned from a 
coefficient for national expenditure on R&D is that, when a country spends the 
equivalent of 1% of its national product on R&D, the conditions are ripe for it to 
recognise the need to work out a science policy, to lay down priorities for allocating 
its total resources and to decide on national objectives and criteria for choosing between 
options. 

This might be called the "law" governing the birth of national science policies 
and its validity has been proved in each OECD country in tum. It is proved once again 
by the interest which Australian political and scientific circles have been taking for 
several years in drawing up a science policy. 

When one examines the distribution of Australia's resources devoted to R&D 
in 1968/69, what strikes one most is the predominance of the government sector both as 
as source of funds and as a performer of research. 

Seventy per cent of the funds came from the public sector and nearly sixty per 

(1) The Department of Science recently undertook the first national inventory of resources 
devoted to R&D as part of the SCORE project, using mainly the methodology developed 
by the OECD and common to all Member countries of that Organisation. 
This first inventory covered the situation in the year 1968/69 and a new general inventory 
covering the year 1973/74 is now being drawn up. An additional survey was carried out 
in the business enterprise sector for the year L 971/72 and its first results were made available 
to the Examiners. 
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cent of them were spent in that sector. Few OECD countries reach both these percentages 
together and, when they do, they are countries with quite different economic structures 
from Australia's (Spain, Greece, Portugal and Ireland). 

The Australian Government alone provided over half the total finance for R&D 
and 70% of the funds it supplied were for its own laboratories (intramural expenditure). 
Research in the national defence sector took almost 30% of these Federal funds ( 1), 

while agricultural and industrial research tbok 18% and 20% respectively. Meanwhile, 
the proportion of Federal funds spent on research for promoting general welfare 
(health, environment and public services) in 1968/69 was relatively small, being about 7%. 

The funds contributed by the individual States were spent mainly on agricultural 
research (to the extent of about 65%). 

Here again, such global figures must be interpreted with caution, although it may 
be concluded that in 1968/69 the budget appropriations for the defence sector and 
agriculture were relatively large, while the resources devoted to research for promoting 
the general welfare of the population were relatively modest. 

Although this analysis of public sector expenditure after the event is useful, it is 
of only limited value as an aid to taking a policy decision. 

The decisive part played by goverrunent finance shows that the Australian 
Government would benefit from having an annual "science budget". 

Realising how important is the influence of R&D expenditure on the whole 
pattern of government expenditure, several OECD countries are now drawing up such a 
budget every year by making a functional reclassification of the items in the budgets 
of the various Ministries which are for financing scientific activities (2). 

The aim is to give the Government a closer and more detailed insight into the 
use of government funds by distinguishing between expenditure on R&D and expenditure 
on other kinds of activities, and by identifying more clearly the final recipients of 
the sums votea. 

An analysis of the budget thus becomes an indispensable source of knowledge 
for government action, providing an analysis of costs which is necessary for estimating 
expenditure and drawing up a medium-term policy in line with the country's foreseeable 
overall resources (3). 

The relative complexity of the system of government financing of R&D in 
Australia is one more reason for developing this source of knowledge as an aid to 
preparing policy decisions. 

In all countries which have adopted this technique it has been found that the 
traditional ways of classifying public finance are often an obstacle to making such a 
budget analysis, which is why it is suggested to the Australian authorities that they 
should proceed by stages, beginning with simple budget analyses which they would then 
make more detailed and thorough from year to year. 

Research expenditure financed by business enterprise in the industrial sector 
from its own resources amounted to one quarter of Australia's total research expenditure, 
but one half of a.11 expenditure on industrial R&D went to research undertaken in 
accordance with industrial strategies laid down •overseas by the head offices of large 
foreign companies established on Australian soil. 

(l) However, when the Examiners visited the Department of Defence, it was explained that, 
of the sum of A$60 million given for military research in the SCORE Project, A$15 million 
were for expenditure under the Joint Project with the United Kingdom, mainly on purchases 
of materials and equipment and on services rendered. Nevertheless, even putting the figure 
at AS45 million , expenditure on military R&D was relatively high. 
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The intensity of R&D in Australian industry would appear to be relatively low, 
since it is observed that total expenditure on R&D in industry amounted to only 1.3% 
of manufacturing industry's total gross domestic product, whereas in a number of 
OECD countries the percentage is two or three times as high. 

Lastly, while technological development took on average 60% of the resources 
devoted to R&D in industry as a whole, the percentage was found to average 70% 
in fums controlled from abroad, but was only about 50% in independent Australian 
enterprises (i.e. the same proportion as for research proper). It may reasonably be 
assumed that enterprises controlled from abroad concentrate their development work 
mainly on adapting foreign products and processes lo local conditions, whereas the 
low level of resources devoted to development work in independent Australian firms 
suggests that in many cases their development effort is not sufficient to exploit 
fully and rapidly the results of fundamental and applied research. 

Research ex pen di tu re in the higher education sector totalled A$67 million, or 
20% of Australia's expenditure on R&D. 

This was about 0.2% of GNP, i.e. a rather low level compared with the percentages 
found in many other OECD countries. This situation is clearly the result of historical 
factors including the fact that university research in Australia did not really develop 
until after the Second World War and that considerable fundamental research work was 
done in government establishments. 

Australia is one of the countries in which research work done in the universities 

(2) lt has also recently been recommended lo Ireland. See Reviews of National Science Policy: 
Ireland, Paris 1974, p.83. 

(3) The Belgium system was described as follows in the corresponding Science Policy Review: 

"When. shortly after it was created in 1960, the National Science Policy Council started to 
draw up a statement of government spending on research, it found that the traditional 
budget documents gave no clear idea of the total involved or of the breakdown by sector. 
The budget was set up for each Ministry on a strictly annual basis. Scientific expenditure 
was fairly easily identifiable in the National Education Budget and in those of certain other 
departments, but much less so in other Ministries. 

"This prompted tl1c CNPS (National Science Policy Council) to suggest replacing the 
traditional budget broken down for each ministerial department by a separate science budget 
which would reveal the trend of expenditure by sectors and thus make it possible to judge 
the need for budget appropriations and to carry out a post-audit of public expenditure, 
without encroaching on the administrative responsibility of the Ministries. The effective 
introduction of this procedure wa\ due mainly lo the efforts of the Interdepartmental 
Science Policy Committee (CIPS). The presentation of a science budget w-Js designed to 
prevent arbitrary cuts from impeding or senously distorting the spirit and essence of the 
Government's science policy, the budget recommendations being confined lo the financial 
conditions for implementing that policy." 

I Reviews of National Science Policy: Belgium, OECD, Paris. 1966, p. 31. I 

ln the Netherlands where the practice dates back to 1967: 

"The sdencc budget should be understood as a compilation of all items earmarked by 
various Ministries for the execution or promotion of R&D activities. As it now stands, it 
is essentially a general review and not a budgetary estimate in the true sense of the word, 
that is, a binding scheme of financial outlays in a given operational field of State finances. 
However, an effort is made to keep it an independent exercise, a pluri-annual budgeting and 
programming of R&D activities ( ... ) fhe sdence budget has been useful as a conceptual 
and explanatory tool. It seems to have reached a sufficiently detailed stage of accounting to 
permit henceforth an efficient control of government funds and a progressive shift towards 
new societal goals." 

( Reviews of National Science Policy· Netherlands, 01<.CD, Paris 19731. 
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is largely financed with resources from outside the universities' operational budgets. 
Thus nearly 50% of this research is financed by special subsidies for research granted 
by various bodies, the main ones being the Australian Universities Commission, the 
Australian Research Grants Committee and the National Health and Medical Research 
Council. 

This very broad survey shows that Australia may be classified with those OECD l 
countries in which the amount of resources devoted to R&D is medium and the 
intensity of research effort is also medium. In so far as the situations in different 
countries can be compared by means of such global indicators as those used in this ) 
Chapter, Australia's situation is comparable to the situation in countries such as Canada, 
Italy and Belgium. 
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CHAPTER IV 

THE GOVERNMENT RESEARCH EFFORT 

We have already noted that the proportion of Australian research financed and 
performed by government is exceptionally high. The reasons for this situation are easy 
to understand on grounds of history and geography, but as the country's research, 
development and industry become more mature and more sophisticated, it might be 
well to consider ways and means of reducing the proportions of goverrunent performed 
research by providing fiscal incentives to industry and by greater use of research contracts 
with the universities, industry and independent institutions. 

Many of the research institutions of the country, including those directly 
operated by government, are of very high quality, but we have the impression that 
they are somewhat traditional in their methods and structures. So many of the 
problems facing society today are complex, and require, for their solution, contributions 
from many disciplines, including the natural, engineering, economic and behavioural 
sciences. Much lip service is paid to the need for multidisciplinary research, but we have 
the impression that in Australia, as in most countries, this takes place to a very 
modest extent. 

The brevity of our visit did not permit us to visit or have discussions in depth 
with all the Australian governmental research bodies, and hence our impressions 
described below are somewhat superficial. We have already, in the introduction, 
mentioned the importance of the mining, minerals and metallurgical industries, and 
the importance of a sustained and forward looking research and development effort 
in these sectors for Australia's future. Our familiarity with the arrangements for 
research and of the problems of development in this field arc, however, insufficient 
to justify detailed comments. 

We shall not attempt to discuss the many other activities in which the Australian 
Government has a major research effort, as for example the excellent and prospective 
approach of the Australian Post Office. Details of such activities will be found in the 
background report. 

We did however, give considerable attention to the situation of CSIRO, owing 
to its dominant importance in Australian science. 

A De[ ence Research 

Some 30% of Australian Government expenditure on research and development 
is devoted to defence science. At first sight this seems a very high proportion, but the 
apparent global sum is exaggerated by the fact that about a quarter of its total is 
used to provide background services to the United Kingdom through maintenance 
of the Woomera Range and related activities. 

It is obvious that the special situation of Australia, its isolation and the variety 
of environments from tropical to temperate, should put heavy demands on defence 
technology and its modification to meet Australian needs. 

We were particularly glad to note the stress laid on operational research. We feel 
that a similar approach would be useful with regard to the study of alternative options 
as a pre-requisite to decision making in other sectors and hope that the experience of 
operational research techniques in defence problems can be put at the disposal of the 
potential civilian users. 

A proportion of the research and development efforts in defence is highly 
innovative, requiring a high level of skills. Here again, it is hoped that a considerable 
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spin-off can be provided for the study of complex systems in other fields. On the 
other hand, a large portion of the defence technology effort is somewhat restJicted 
in scope and interest, being essentially devoted to testing, maintenance, tropicalisation, 
etc. 

The defence science effort of Australia has been criticised as being too greatly 
concentrated on in-house activities, with relatively little research undertaken by contract 
in universities and industrial firms. We understand the difficulties of doing much of 
defence research programmes in universities: firstly, there is a reluctance on the part of 
academics to undertake such work as well as a general prejudice against it on the part of 
the student body in general; secondly, many of the skills involved are highly specialised 
and difficult to find in either universities or industry, in a country such as Australia; 
finally, defence research requires a continuity of effort which universilies are not 
always able to provide. On the other hand, an exclusively in-house approach to such 
research tends to become quickly introspective, traditional and finally obsolescent, 
a danger quite serious in Australia as a consequence of the great distance which separates 
it from institutions of the same type in allied countries. We realise that this problem is 
well appreciated in Australia, and that there are already many successful examples of 
defence research being contracted to industrial firms. The matter is, however, so 
important that we feel that deliberate efforts should be made to encourage the growth 
of contract research, to the extent, if necessary, of creating and aiding the growth of 
firms capable of evolving the necessary skills and techniques. Apart from contributing 
lo the health of the defence science effort, such development would have a useful 
spin-off in contributing to industrial management and technical skills. 

We would like here to raise one specific issue. Australia as a sea-girt continent 
has a remarkably weak development of shipbuilding and of marine activity in general. 
This is in part due to the lack of facilities for such work. We consider, for example, 
that there is a strong need for hydro-dynamic capacity and skills for the country's 
long term needs. While the provision of ship tanks and other necessary installations 
is costly, we think that such facilities would be justified if used for both civil and 
defence needs. We suggest, therefore, that the Department of Defence should, in 
collaboration possibly with CSIRO, be encouraged to develop such equipment as a 
common national facility. 

B. Agriculture, Forestry and Fisheries 

The early growth of Australian research was mainly to meet the needs of primary 
industry, then the dominanl parl of lhe economy and, in particular, in support of 
agriculture. Agriculture has remained a very imporlant part of the total research 
effort of the nation, perhaps too large a proportion for today's conditions. This is not 
to say that we suggesl a reduction, but rather compensatory reinforcement of other 
sectors. 

The accepted method of financing and conducting research for the primary 
industries is based on a tripartite relationship between the various sectoral industries, 
the State departments of agriculture, and the Australian Government through CSIRO. 
This approach, although il looks very complicated al first sight, especially with regard 
to the financing mechanism, appears to work well and relations appear to be generally 
very harmonious. Funding of such research is achieved in the main by trust funds 
for the numerous sectors in which levies on products provided by industry are matched 
by government funds. CSIRO cooperates mainly by research of a more long term nature 
which over the years has proved cxlremely successful. This tripartite arrangement 
achieves a close interest of the industries in question in both research and the application 
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of its results, and equally ensures that the research workers, both of the States and 
of CSJRO, are in real contact with the user problems. The research effort in agriculture 
is backed up by a very strong system of extension services. 

The important function of the States in agriculture is indicated by the fact 
that of their total R&D expenditure in 1968-69 of $62m, some 64% was spent on 
agriculture and employed some 1500 professional officers. The States operate some 
100 separate research establislunents in country areas, often backed up by central 
laboratories in the State capitals or regional centres. Much of this work is adaptive 
to local conditions or applied research. 

The CSIRO, for its part, concentrates on Lhe longer term and more fundamental 
work in agriculture and allied biological fields. 

While the funding system for Australian agricultural research has great practical 
advantages, the extraordinary fractionalisation into separate micro-sectoral units may 
well have some structural weaknesses. We are, of course, aware of the Australian 
Agricultural Council and its central policy function, but we are unsure whether the 
overall pattern of research and development in agriculture is really effective to 
enable it to respond sufficiently quickly to changes in world demand for agricultural 
produ,;ts, Lake into account actual or foreseeable shortages and other world-wide 
trends of which Australia as a major supplier should be fully aware and translate it 
into terms of rei;earch. 

The structural situation with regard to forestry and fisheries is much the 
same as with agriculture. With forestry, the main responsibility is again with the 
States, but CSTRO contributes in a variety of ways, for example, in forest entomology, 
land use research, timber utilisation and building research, and even atmospheric 
physics. The fisheries situation we have already discussed briefly. Here the relationship 
between CSIRO and the States seems to have had a less happy history, although 
the situation varies greatly from State to State. There seems to be a need for a 
fundamental review of fishery potential, marine biology and related fields, and a 
considerable increase in effort. 

C. The Commonwealth Scientific and Industrial Research Organization. 

As already stressed, the Commonwealth Scientific and Industrial Research 
Organization is a dominant factor in the Australian scientific scene. The total resoutces 
of CSIRO for research and development are not much less than those of all the 
Australian universities taken together, and greater than the R&D effort of secondary 
industry. It is not surprising therefore that the size, effectiveness, relevance, orientation 
and methods of work of CSIRO should be frequently questioned. Some of the <Criticisms 
of CSIRO - and it must be admitted that we heard many - arise from envy of the 
substantial resources which CSIRO enjoys; many of the opinions expressed were 
contradictory. For example, it is regarded by some as too "ivory tower" in its approach 
and insufficiently coupled with user needs, including not only those of secondary 
industry, but of Australian society as a whole. Others, interested essentially in basic 
research, who admit the intrinsic scientific quality of much of CSIRO's work, tend 
to see it as too easily diverted by problems of immediate application. 

Undoubtedly, CSIRO has contributed and does contribute in a major sense to 
Australian scientific effort and to the application of new knowledge, especially in 
primary industry. It has maintained a very high level of scientific quality over the 
years and is a major national asset. This does not mean that its use of resources is as 
effective as might be in the overall nationaJ interest. In our view, the main questions 
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are, is CSIRO too big to be effectively managed? ls its activity too dispersed and 
lacking coherent policy? Are its methods, excellent in the past, still appropriate to the 
conditions of today? Are its programmes devised with sufficient appreciation of the 
needs of the users of its results? Our views on these issues are implicit in the following 
comments. 

We do not regard CSIRO as too large in view of the variety of problems capable 
of scientific attack which Australia faces, but we are inclined to think that its somewhat 
monolithic image could be softened by changes in the method of work, more coherent 
statements of policy, closer articulation with national economic and social policy 
considerations and closer working with the universities and industry. There should 
be no question of dividing CSIRO into a series of smaller institutions. Its great 
strength lies in the totalities of skill encompassed in a single organisation, which, 
agreed might be better deployed. A series of splinter organisations might all too easily 
perpetuate the worst features of CSIRO, and be even more remote from central 
considerations of policy. The worst solution of the CSIRO problem, if such exists, would 
be to distribute its divisions between the various departments of government. Such a 
process might appear superficially attractive in bringing together scientist and user 
of science, of relating research intimately to immediate departmental preoccupations. 
Experience elsewhere indicates that such a move would lead to concentration of research 
on immediate issues in a trouble shooting sense and lack of appreciation of longer term 
needs and promise. This is not to say that government departments have no need for 
scientific activity on immediate concrete problems. They certainly have and, as the 
example of agriculture mentioned above indicates, already have such facilities. The 
role of CSIRO is quite otherwise; its function is to look ahead and prepare for the 
problems of tomorrow, so that knowledge may be available when required. CSIRO, 
together with the universities, is alone in a position to perform the relevant background 
or oriented research to provide a basis for applied research and development. It has 
the great advantage of being able to plan well ahead and of following through a project 
for a much longer time than industry can afford to do. There are, however, inherent 
dangers in such a function, which face organisations of this type in all countnes. 
Firstly, there is a tendency to lose a certain degree of creativity as compared with the 
university environment where intellectual activity is sustruned by contact between 
experienced professors and research workers with the regular cohorts of young 
scientists which present themselves to work for research degrees, year by year. Secondly, 
there is the difficulty that oriented research can easily become an end in itself 
and lose its relevance to applied needs unless it is continually reviewed and maintains 
constant contact with its objectives. The first of these dangers can be surmounted by 
greater mobility of scientific workers between CSIRO and the universities; the second 
is a matter for managerial vigilance, a more intimate contact with the users. 

The imbalance between CSIRO and the universities does seem to us to be too 
great. This should be corrected, we feel, not by the cutting down of CSIRO, but of 
builcling up a more adequate university research capacity, while, at the same time 
encouraging a much higher degree of inter-penetration of the two systems. 

In our view, there are several directions in which CSIRO changes in method and 
approach might be envisaged. Firstly, at the planning level, the present tendency of 
the executive towards a more consistent strategic approach should be consolidated. 
This is by no means exclusively a matter for CSJRO; it requires much more explicit 
formulation of objectives and priorities at the political level and closer contact 
between those responsible for national economic and social policy and the leaders of 
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CSIRO. This is a problem, by no means exclusive to Australia but accentuated in that 
country by the absence as yet of a science and technology policy council. 

It seems to us also that there may be a certain weakness owing to a lack of 
experimentation in an institutional and methodological sense. The existing approach 
consists almost exclusively in operating through thirty six separate divisions organised 
either by subject or objective, whose chiefs possess a very high degree of autonomy. 
In the main, this system has worked well, but it is an extremely dispersed system in 
which to provide coherence and control. There is very little formal provision for 
cross-linkages, except through an overworked executive at the top. Certainly there has 
been some improvement recently in grouping contiguous divisions, with a particular 
member of the executive responsible for each group. We doubt, however, that this is 
sufficient. With the complex nature of so many of the national and world problems 
there is an ever greater need for multidisciplinary and cross-disciplinary work which is 
difficult to undertake with the present divisional structure. We feel that there will be an 
increasing need for the constitution of temporary task forces, drawing skills and 
experience from many divisions and not necessarily exclusively from within a single 
one of the divisional clusters which we have described. 

In the main, the programme of each division is the responsibility of its chief. 
With thirty six divisions there is inevitably a great variety of approaches to 
programming. In many cases, this is done in intimate consultation with the users and 
potential users of the results. In other instances, the programme may be virtually what 
the division chief esteems to be good for the sector or field concerned, with only remote 
contact with the user. Undoubtedly, the judgement of a research leader as to the 
promise of new research in his field is vital, but effective, relevant and acceptable 
research aimed at eventual application, results from dialogue between those who are 
aware of scientific advances the world over and the lines of greatest promise, and those 
who have problems to solve. Most organisations of the type, such as TNO in the 
Netherlands, have made formal provision for such researcher-user contact at the planning 
stage through divisional boards and we think that CSIRO might well experiment 
with different approaches to the involvement of the users of its work, avoiding the 
creation of large committees or advisory boards. 

CSIRO has often been criticised for depending too much on in-house research, 
rather than using existing skills and especially those in the universities, or helping 
to build up such skills when they do not already exist. It is certainly simpler to do a job 
oneself than to get others to do it satisfactorily. Nevertheless, we feel that it would 
be to the eneral benefit of Australian science and eventually to the economy, if 
CSIRO would, as a matter of deliberate policy, contract a sensible proportion o its 
research to university groups. This could be done in a variety of ways such as by direct 
contract with existing university research teams of the undertaking of particular 
projects or programme elements, or by setting up under the CSIRO budget, of special 
research units in the universities under a proved leader. When these are successful and 
the work is of a continuing nature, they might be assimilated by the university 
and supported by ARGC grants. If they do not succeed, or when they have achieved 
their objective, they could be dissolved. 

We do not wish to leave the impression that CSIRO works in proud isolation 
from the universities as some would have us believe. We came across many instances 
of harmonious working between CSIRO divisions and university departments. 

-
-~==C~S~IR~O=a-p_p~e-ar_s_t_o~be-le~~-t_eMfi~ec~t·w~e=wi-t_h_r_e_AA_r_d_t_o_s_o_m_e.o_f_i_~~ar_e_a_s_o_f_w_o_rk~f-or-tdt 

secondary industry and in following up successful research by pilot plant or prototype \~ 
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development. Here again the Organization should consider making fuller use of 
skills and equipment in industrial firms, by contract or hy fannjng out partjcnlar 
projects to bodies such as AMDEL at Adelaide or to iodnstciaJ research associations 
were these exist. With regard to encouragement by CSIRO to smaller firms to conduct 
research, consideration might be given to the inception of a scheme such as the one 
crnerated by the Council of Scientific and Industrial Research of Norway which provides, 
through an institute built for the purpose, suites of laboratories to be rented to firms 
or groups of firms (incipient research associations) for various periods. Within such a 
scheme common services could include library and workshop facilities and special 
~quiproeot such as X-Ray, electron diffraction, mass-spectroeraph and other instruments 
which small fums can hardly be expected to provide themselves. 

ln summary therefore, we feel that no brutal change of CSIRO is required, but 
that its effectiveness and its value to Australia could be greatly improved by greater 
flexibility, better scientist-user cooperation and closer interworking with a whole 
range of other institutions. 

Finally, we would like Lo make a remark on one of the indirect contributions 
of CSIRO to the nation. We were struck by the number of individual leaders we 
encountered in other Australian institutions, governmental, industrial and university, 
who have served in CSIRO for a substantial part of their careers. This indicates that 
although mobility of scientists and engineers in general may be insufficient in Australia, 
on a basis of quality, it is effective, and that the Organization is able to attract, if 
only for some years, people of broad competence and managerial ability and to give 
them valuable experience which can be used elsewhere. This could hardly be possible 
if CSIRO was an "ivory tower" in its approach as some assume it to be. 
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CHAPTER V 

INDUSTRIAL RESEARCH 

The level of industrial R&D work in Australia and the directions it takes must, 
of course, be judged with reference to a number of basic factors in the country's 
economy which may be summed up as follows: 

(i) With a domestjc market of 13 million inhabitants it is often difficult to 
amortize the cost of developing new manufactured products and putting 
them on world markets. 

(ii) The cast sJmcture of industrial enteuirises is often heavily burdened with the 
W!_tiv~ wage level and the high transport costs due to_tlle_~ogr:uihical 
jsolatiQn of the Australian continent. to the long distances between 
inhabited areas within the countzy and eYJ:lL to the carcity a( wateLin. 
certain areas .. so that these enterprises usually have few resources of their 
own left for doing much R&D work. 

(iii) These handicaps are all the more serious for Australian industry, because a 
large proportion of firms are of small size (93 per cent of all manufacturing 
~terprises employ less than I 00 persong. 

(iv) Manufacturing industry employs 26 per cent of the labour force and 
contributes 28 per cent to the GNP, but accounts for only 20 per cent of 
Australia's exports, which still consist mainly of agricultural and mining 
products, i.e. products which are particularly sensitive to fluctuations in 
world prices, while imports consist mainly of producer goods (machinery, 
equipment and semi-manufactures). This imbalance cannot long continue 
without compromising the rate of growth of the economy and a vigorous 
effort must be made to improve the competitive position of Australia's 
manufactures in overseas markets. 

(v) -A third of the output of th~ J.fil!luf~dustries is under the~l 
Qf_ foreign firms o.r groups (three-guarlers in the _gase of the chemical 
l{ldustries) and many major firms arc controlled from abroad. -----These are fairly permanent features of the Australian economy. 

Meanwhile, more recent factors must tend to aggravate the conditions in which 
Australian industry has to meet foreign competition. 

The recent lowering of tariff barriers for a large group of products and the 
re-evaluation of the Australian dollar are a twofold challenge which must be taken up 
on the domestic and foreign markets. 

With regard to energy supplies, Australia's situation seems to be particularly 
favourable compared with the situation of many other OECD countries, but ils economy 
is not protected from the repercussions which the energy crisis might produce on it 

f f ,~., indirectly, i.e. through the influence o rising energy costs on the economies o its :v..\.. b:. 
trading partners, especially Japan, which alone takes 40 per cent of Australia's exports. . ' ~ 

411 .these foctrus. be they permanent or temporary, call for a vii:orous innovation} -j 
cilotl by Australian iodustcy and consequently for a research effort concentrating ~ 
O.!L cutting_ costs and on the specialities in which Australia may hope to win a place 
in overseas markets. 

Some of this effort might well start by tackling the natural conditions and 
constraints inherent in the country, e.g. by jmprovini: loni:-distance transport and 
~ommunjcatjons, by iocreasioi: the use of dcy pcacesses io industry, by processing 
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riiw materials on the spat by developing ail extcactian techniques for use on the high 
seas and so on 

What pact then cao iodusfcial ceseaccb play io fbe Australian economy. having 
.reeard to these fac1ars and the oeed foe inoavaliau? 

1n 1969 a~ricu!turaJ research accounted for 17 per cent of Australia's total 
expenditure on R&D. while industrial research accounted for 34 per cent, i.e. twice as 
much. Agriculture however, contributes 7 per cent of the GNP. whereas industry 
contributes 26 per cent, i.e. nearly four times as much, These facts alone lead to the 
~onclusion that the R&D effort is distinctly jess ia industcy than jn the aericultural 
sector. It is true that the 1972 figures show guite a steep increase in expenditure on 
industrial R&D, but the result has not been any appreciable chanee in its percentage 
_of the country's total research expenditure as given above. 

ln the light of these facts, one might be tempted to suppose that one could 
quickly give industry a better share of research potential through a significant, or even 
a massive, increase in total government financial aid. 

With this in view, same people bave s11ggested raising the suhsjdjes ~anted 
by the Industrial Research and Development Grants Board (IRDGB) from their present 
total of about A$ i 9 roilliao to AS JQQ roillioo, thereby raising the Australian 
Government's contribution to about as much as the contribution from private sources. 

The examiners consider, however, that it would be a mistake to believe that 
research in industry is justified in its own right and that the main goal should be to 
spend as much on it as possible. The risk exists that industry might be unable to 
absorb quickly all the additional funds supplied to it, since there might not be enough 
sound research projects. Instead they consider that the main point is to give research 
its right place in the pattern of resources, including investment in physical capital and 
the cost of manpower, research, management, marketing and so on, which Australian 
finns spend on their policies. 

It would likewise be too naive to give priority, in allocating government aid, 
to the industries with the highest research coefficient (called for this reason "science
based industries") on the assumplion that research in them would of itself have a 
gearing effect. The concentration of scientific effort in these industries is no doubt 
partly due to historical or political reasons and cannot in any case be taken as an 
absolute criterion. 

Furthennore, one cannot assume in advance that it will automatically be 
profitable to inject additional funds into the R&D done by the larger firms, because 
it has been found in many cases that the large size of a firm may become an obstacle 
to innovation. 

All this leads to the conclusion that the decisive criterion for government ai~ 
should be the firm's quality, its skill in managing the whole range of its resources, and 
its ability to evolve an innovation policy for carrying innovations through all their 
successive stages from research to commercial success. 

These qualities are not a monopoly of large-scale firms. They may also be foun~ 
in smaller, but well managed, firms and experience in many countries shows that 
small-scale enterprises which carry out scientific research of one kind or another are 
often able to obtain as good a return from it as large-scale enterprises. 

In this connection the fact that 40 per cent of Australia's expenditure on 
industrial research is for research in enterprises employing under 1,500 persons certainly 
shows that resources are widely apread, but also that scientific research is carried out 
by this category of enterprise which contains the seeds of Australia's major enterprises 
of tomorrow. 
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The above suggests that selective aid should be given to good enterprises to 
enable them to carry out good research projects in line with their product policies 
and growth strategies. Incentives to research should therefore depend on an overall 
assessment of an enterprise and in this connection the criteria for investment in research 
are not really different from those for investment in capital and manpower or for 
marketing policies. 

In the light of these considerations, how are the arrangements in Australia for 
government aid for industrial research to be judged? 

There js a strikjng contrast between the rather summary procedure established 
QY the Industrial Research and Development Grants Act of 1967 (amended in 1973)'-!:~"--~ 
and the large variety of sources of finance for research in the university and agricultural )> (:),-

se.c.1£lis. \ 0.. (:, 7 ) 
This procedure bas been the target of various criticisms in Australia which may l \ °'lr1 

.he summed np as follows: 
(i) The subsidies ~anted by the IRDGB are intended only to cover additional 

research expenditure by an enterprise with reference to a given base 
year and not to finance pre-se)ected research projects, and this lack of 
selectjyity reflects the attjtude described above whereby any research 
work, whatever it may be, is re&arded as sufficient to make an enterprise 
successful. 

(ii) The subsidies are paid in arrears. i.e. they are simply a refund of part of 
the expenditure which the enterprise has already met from its own funds, 
which probably explains why this procedure has benefited so many 
large-scale enterprises, including those under foreign control. In many cases 
it is doubtful whether the enterprises which benefited from the aid would 
not have made the same research effort if the procedure had not existed. 

(iii) The suhsjdjes are taxable and, since the aid covers only one-half of the 
expenditure and that half is itself taxable at nearly 50 per cent, the real 
impact of the aid is reduced to one-quarter of the total sum eligible for 
the subsidy. 

(iv) Aid is Hmjted to A$200.000 per enterprise, which in many cases excludes 
aoy substantial support for research work for developing and perfecting 
prototypes and new products. 

The examiners admit the force of these criticisms and are afraid that this 
procedure in fact acts more as an incentive to spend money than as an incentive to do 
research. 

They accordingly suggest to the Australian authorities that the arrangements for 
aiding industrial research should be thoroughly revised and be based on the following 
three principles: 

(i) The aid decided oo should depend on detailed projects proposed by 
the enterprise; 

(ii) It is natural that an enterprise should be asked to share the risks of a project 
which it proposes. Its contribution might normally be fixed at 50 per 
cent of the total cost, but in exceptional cases where the risks were 
particularly great, it might be reduced to 20 per cent, assuming of course 
that the aid would not be taxed; 

(iii) It is also natural that the Government should be able to recover its stake if 
a project which it has supported leads to an industrially and commercially 
profitable venture. This it should do by obtaining a refund of the amount 
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of its aid, as well as payment of royalties where appropiate. 
In the other OECD countries, direct aid for industrial research projects usually 

talces the following forms: 
(i} a project subsidy, which would seem to be a particularly suitable form of 

aid for supporting basic or applied research with no apparent prospects of 
industrial exploitation in the short or medium term; 

(ii) a loan (interest-free or at low interest), which would seem to be a suitable 
form of aid for projects for new products at the prototype stage or 
development stage. 

It would be desirable for the Australian authorities to make use of these two 
forms of aid. 

In addition, they might consider taking steps to: 
(i) develop the use of research contracts given by government services to 

industry; 
(ii) facilitate the transfer to industry of the results of research done by univer

sities and government laboratories in case they contain know-how for 
making new products; 

(iii) help small and medium-sized enterprises to build up a suitable research 
infrastructure to enable them to pursue a policy of innovation. 

With regard to research contracts, the examiners noted that while some government 
services quite often enlist the help of industry, by no means all do. Some countries 
have an arrangement whjch would appear ta be particularly valuable namely the research 
imd supply contract, whereby industry itself is asked to undertake the studies and 
.iesearch required for workin1: out what equipment the i:oyernment services need before 
\he latter place their orders with the manufacturers. 

DurioK their visit the examiners found wjdely differing opinions in Australia 
re~rdio& co-o~atjon between industry on the one side and the universities and 
Kovernment laboratories on the other 

' 

While they found some actual cases io which this co-operation has been fruitful. 
~hey gained the impression that as a rule the contacts between these three sectors are 
still only sporadic and often confined to personal relationships. 

With regard to relations between universities and industry, several references 
were made to barriers of a cultural or psychological nature between the academic world 
and the world of industry, including university teachers' frequent contempt for jobs in 
industry (most Ph.D's preferred a university career to a career in industry), the lack of 
qualified opposite numbers in firms, and mutual lack of understanding. 

An interesting experiment which engaged the examiners' attention was the 
foundation of UNISEARCH Limited by the University of New South Wales for the 
purpose of jointly exploiting with industry the ideas and discoveries produced by 
university laboratories. This arrangement may enable a university to come to act as a 
centre of attraction for the enterprises in its vicinity, particularly the small-siLed 
enterprises which may find an opportunity of embarking on an innovation and growth 
process by exploiting a university discovery. At present this arrangement is an isolated 
Australian initiative, but other universities would do well to adopt the principles 
underlying UNISEARCH and carry out similar experiments. 

As regards the relations between government laboratories and industry, the 
main question to consider is, of course, the role of the CSIRO in view of that body's 
dominant position in the government research sector. 

As has been mentioned already, it _seems that the CSIRO has more and better 
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r developed reJatjons with business enterprises in the primary sector than in the 
secondary sector and aithou&b here agajn the examiners found cases of transfers of 
a:sul..t.LoL.research from the CSIRO to manufacturing enterprises, it does not seem as 

l 
though this acgaoisatiao is equipped al present to handle transfers systematically. \I 
Moreover, accordi.ng._lo the replies of an en!luiry carried out in 1971 by the Secondary 
Industry Committee set up by the CSIRO many enterprises are ill-informed, or fail 
to keep themselves informed, about the work of the CSIRO and its results. The 
CSIRO authorjljes are aware of these problems and anxious to solve them. 

It may be asked, however, whether the CSIRO's general functions, the direction 
given to its work and the nature of its structure are such as to enable it, by its own 
efforts, to achieve wholly satisfactory results over a wide enough field in bringing 
industry to make use of the results of its research. 

The sw11 total of information available on the transfer to industry of the results 
of research has brought the examiners to the conclusion that it might be desirable 
for Australia to consider setting up a public authority both to study those discoveries 
by the universities and government laboratories which could be exploited industrially 
more or less immediately and also to identify the enterprises which could launch them 
on the market. Such bodies exist in various countries, where they act as intermediaries, 
for example, the National Research Development Corporation in the United Kingdom, 
the Agence Nationale pour la Valorisation de la Recherche in France, and the Office de 
Promotion Industrielle in Belgium (the latter is jointly sponsored by the Minister of 
Economic Affairs and the Minister for Science Policy). 

The examiners also noted with interest the intention of the Australian Government 
to set up a National Bureau of Small Business and consider that that body should be 
empowered to play a decisive part in promoting scientific innovation in the small 
business sector, which has such an important position in Australian industry, by granting 
suitable aid (in the form of technological guidance, managerial advice and information 
services) to enterprises showing dynamism and organisational ability. The Bureau 
might also act as a channel linking university and government research centres with 
finns which showed themselves capable of exploiting the results of research. 

To conclude this section on industrial research, the main impression gained was 
that Australia requires an industrial policy based on goverrunent support at the strong 
points of Australia's potential, i.e. support for those enterprises which show themselves 
able to find the right growth strategies and product policies to suit the resources 
and specialities within their reach. Research is only one factor in these strategies and 
policies, but it is a leading factor. The effectiveness of the Australian Government's 
aid to industrial research will ultimately depend on its own abiiity to judge the chances 
of success of the overall policies followed by the enterprises which apply to it for finance. 

An approach on these lines could do much to help Australian enterprises 
to compete with foreign industries in the domestic and overseas markets and assert 
Australia's own innovation potential throughout the world. 
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CHAJYI'ER VI 

SCIENTIFIC AND TECHNICAL INFORMATION FOR INDUSTRY 

As we have already stressed, an industrially progressive country will have a 
healthy mix of technological innovation based on its own research and inventiveness, 
together with advanced contributions purchased from abroad. In order to exploit 
not only foreign technology to the full, but also to develop within the country the 
most relevant and advanced scientific ideas, wherever they may appear, it must have 
achieved a high degree of scientific awareness and possess suitable research and 
development skills. Otherwise it may select the second best or be too slow in bringing 
new innovations to production. We are convinced that Australia has these capacities~ 
but it is less sure thal the conununication system is adequately effective to ensure 
that industrial firms are sufficiently quickly informed of what are the new developments 
particularly significant to them. There seems to be a strong case for Australia, wit 
its geographical isolation, to develop a national network of technical information 
services in which not only goverrunent agencies and research bodies participate, but, 
also advanced industrial firms which, as in some other countries, can contribute thus 
in raising the general technical level of industry. Furthermore, such a nelwork should 
include not only information from the natural sciences and engineering, but also from 
the economic and behavioural sciences, conunercial information, statistical data, etc. 
since so many elements have to be considered in making decisions relating to even 
minor innovations. 

Some individual scientific institutions in Australia, and notably the CSIRO 
network of libraries and information services, appear to cater well for the needs of 
their research scientists. This is however much less the case for workers in independent 
institutions, and for industrial users. The recent survey of the Scientific and Technological 
Information Services Enquiry Committee (STISEC) quantified the inadequacy of the 
present situation. For example, they indicated that 98% of scientists and technologists 
working in Australian industry do not make use of or have access to technical information 
services. 

The recent STISEC report on these matters is thus to be welcomed and it is 
hoped that its recommendations for the creation of a national scientific and technological 
information service will be implemented. The scope of its coverage should be widened 
to include the types of information just mentioned. Such a body should be responsible 
for the creation of an effective information network for the country, the development 
of coherent policy and of arrangements for linking the national to the international 
system. It should also be concerned with the related task of developing computerised 
data banks. It is important also that such an authority should be empowered to 
initiate research on information needs and provision, of an operational research character 
and to act in cooperation with other bodies, for example, the post office research 
department cohcerning advanced concepts of electronic information such as that of 
"the wired city". 

It must be recognised, however, especially in relation to the needs of industry, 
that documentary informalion, embodying the results of recent research, is only one 
aspect of the information problem. A great proportion of the information needs 
of the user, especially in the small firms, is for know-how and for detailed understanding 
of the best common praclice of the industry in question. In agriculture, this is provided 
directly by the States, through extension services, but no corresponding facilities exist 
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for the secondary and tertiary industries. Yet the small commercial firm is in no better 
position than the farmer to acquire such information. Consideration should therefore 
be given to the creation of field liaison services such as have been developed in Canada, 
the Netherlands and elsewhere, to help such finns to formulate their needs, obtain 
access to the relevant information, much of which can be obtained through the bigger 
and more technically advanced fim1s or from research associations. We are unable to 
suggest the most appropriate institutional basis for this in Australia. We would suggest, 
however, that to be really practical it should again be organised on a network basis, 
very close to those who are doing development work for the various sectors; we doubt 
if it is essentially a task for librarians. It should be nc•ted that in some countries, 
such as the United Kingdom, research associations for particular sectors devote a 
high proportion of their activities to such work aimed at stimulating innovations and 
raising the level of good technical practice of the industry. 
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CHAPTER Vll 

THE UNIVERSITY SYSTEM AND THE FUNDING 
OF RESEARCH IN THE IDGHER EDUCATION SECTOR 

1. The place of the Universities in the educational system 

Within the sphere of tertiary education the universities play a dominant role. 
From 227,950 students in 1974 their share was 55.3% against 31.6% for colleges of 
advanced education, and 13.1% of students in teachers colleges. The statistics on the 
development within the last years and the estimates for 1975 show that the proportion 
of university places becomes smaller whereas the number of places in colleges of 
advanced education is growing accordingly. This development is the result of a 
deliberate policy which was inaugurated in 1964 by the report of the "Martin 
Committee" (Committee on the Future of Tertiary Education in Australia). This 
Committee envisaged a distribution of student places between the various institutions 
of higher education as follows: 

universities: 50% 
- colleges of advanced education: 39% 
- teachers colleges: 11 % 
The growing importance of the role of the colleges of advanced education is one 

interesting feature within the Australian post secondary education. It means that the 
demand for tertiary education has not to be met by the universities only, but that the 
system as such has to provide alternative opportunities for those who cannot enter 
the universities. The difference between the university education and the training 
given by the colleges of advanced education are convincingly spelt out in the 5th 
Report of the Australian Universities Commission {1972, page 27). They are repeated 
here, because they might be of considerable interest to other countries trying to 
provide alternative choices for tertiary education outside the universities. 

"(a) The vocational emphasis is greater in the courses offered by colleges. The 
colleges do not undertake the broad range of activities offered in all 
universities by the faculties of arts and science. The professional courses 
offered by universities are also vocational, but generally they involve a 
relatively deep study of basic arts and science disciplines. 

(b) The academic staffs of universities have a commitment to research, that is 
to say their academic duties include teaching and research, and they are 
expected to spend a substantial portion of their time on research and 
scholarship. Although some research activities will occur in colleges, the 
staffs' commitment is essentially to teaching. 

(c) The universities offer higher degrees of research work. The colleges do not 
offer such degrees. The Commission is firmly of the opinion that they 
should not do so except possibly infields which are not available at 
universities. Higher degree work requires special skills and facilities on a 
scale which the universities alone have; in any event attempts by colleges 
to enter this area would cause expensive duplication. However, graduates 
of colleges should have ready access to post-graduate studies in universities. 

(d) Some colleges offer some courses of a lower level than university courses 
in the sense that they are two year courses or have an entry standard 
below the completion of full secondary education. 

The Commission believes that the above factors provide a sufficient basis for 
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differentiation between universities and colleges. In addition, the colleges generally 
have somewhat less demanding entry standards (in terms of fonnal academic 
qualifications), they have a greater commitment to part-time or sandwich studies 
than universities, they have a more direct relationship with the future employers of 
their graduates, they employ relatively fewer senior staff of the equivalent of professorial 
rank and they attract students whose interests are more vocational than abstract". 

The university system as such shows a remarkable growth after World War II. 
Until World War II there were 6 universities in Australia to which since then 12 
more have been added. The number of students rose from 25,600 in 1946 to 128,100 
in 1972. These numbers include 151 higher degree students in 1946 .and 13, 171 higher 
degree students in 1972. This development is the result of a continuous policy 
following careful and farsighted planning for the educational needs of Australia as a 
whole. Two major contributions to this planning have been made by the Murray Report 
(Committee on Australian Universities) in 1957 and by the above-mentioned Martin 
Report. Subsequently, the AUC, in close co-operation with the Commission on Advanced 
Education, has been instrumental in implementing the planning proposals. The success 
of this work is worth mentioning. The Martin Report set a goal of student numbers 
for 1975 al 248,000. The AUC expects for 1975, the last year of the current triennium, 
260,000, including higher degree students, in the whole tertiary system. One has 
to admire the success of this effort achieved in a federal system in which finance 
commitments are possible only after the agreement of the Federal Goverrunent as well 
as of 6 State Governments. The high growth rate might also serve as an indicator for the 
strain put on the universities and the colleges of advanced education. It is under
standable that not all conditions in the universities and the colleges are as perfect 
as they could be 

2. Current problems within the University system 

Many of the problems which were brought to the examiners' attention during 
their discussions with the academics have also come to the AUC's attention, and are 
discussed within the report of the Commission already mentioned, which reads like a 
handbook on advanced university administration. There are, however, a few points 
where a more persistent attitude of the Commission might become necessary in the 
future. We mention them here in order to underline the Commission's intentions and 
perhaps to assist them in their future work. 

The universities are autonomous, and their right to manage their own affairs is 
carefully respected by the Commission. This might lead to occasional difficulties, when 
policies followed by the Commission in order to achieve sensible overall distribution 
and an efficient use of fund~, do not meet the universities' own planning and develop

ment goals. 
The first instance in which this difficulty becomes evident is the relative growth 

of student places within the universities and the colleges of advanced education. It is 
easy to understand that especially in the new universities the pressure fo1 more 
student places is considerable. On the other hand, the continuous growth of student 
places within the universities might lead to understaffing as well as to too heavy 
teaching loads, and might be detrimental to the quality of university training. The 
distribution proposed by the Martm Report, that the umversitics ought to provide not 
more than one half of the total student places, seems to be in the best interest of the 
universities, not only with respect to their sound development, but also taking into 
account the difficulties some university graduates have in getting jobs after their 
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graduation. Therefore, a certain priority ought to be given toward the extension of 
the colleges of advanced education. 

In this context, it might be mentioned that the Senate Standing Committee on 
Education, Science and the Arts has recommended in 1972, "that existing teachers 
colleges operating as single purpose institutions be incorporated wherever possible 
as integral parts of colleges of advanced education". The AUC supports this policy with 
the understanding that, where an integration into a college is not possible, the 
integration into a university might prove to be an alternative solution. This development 
has many advantages and ought to be implemented in the near future. 

The Commission has devoted considerable thought to the problem of dropout 
or failure rates. Even if there seems to be a trend towards improvement, a failure rate 
of 30% taken together with the time needed for graduation is high. If there were 
more mobility between universities and colleges in addition to responsible student 
counselling, at least some of the wastage might be avoided. We would not like to 
recommend a stricter selection at the first enrolment, since neither entrance examinations 
provide a reliable method, nor are school certificates sufficiently sophisticated to base 
serious decisions on their evidence. 

The Commission devotes some argument on the proportion of higher degree 
students. The present ratio, about 10% of the total student population, is certainly 
not too high, and the policy of the Commission to slow down the growth rate will 
help lo avoid a possible overtraining. On the other side, one has to consider that 
the industrial development, especially in secondary industries, which seems to be a 
necessity for the country as well as the steadily growing tertiary sector itself, will 
probably need a growing number of people with at least a Masters qualification. 
The number of honours degrees conferred shows that there is talent enough to continue 
more independent training and as the Commission rightly re!lects, the manpower 
requirements are such as to absorb the available talent. 

It ought to be pointed out, however, that a far greater mobility of graduates has 
to be achieved. The fact that the Federal Government provides 40% of the total 
graduate awards shows that opportunities for a deliberate policy are at hand. 

3. The funding and execution of research within the Universities 

With the growing number of higher degree students the volume of research work 
within the universities will increase. Since the normal way of financing universities 
recurrent expenditure allows just a relatively small part for research work, ways 
have to be found by which the prevailing situation might be improved. To ask for 
more money is certainly the easiest way, but it will have success only when the 
Government as well as the Parliament are convinced: 

(a) that the money is needed for purposes worthy of additional funding; 
(b) that every other way to achieve greater efficiency in using available funds 

and means has been tried. 
Since the examiners heard the complaint about insufficient research funding 

practically everywhere, we have tried to find out, whether the universities by concentrat
ing their efforts as well as by sharing their work between them had tried to ration
alize their spending. We recognize certainly that the geographical conditions of 
Australia limit such policy, but since a big pa rt of scientific work is concentrated in 
the south-eastern part of the continent, some kind of concentration might have 
been done, especially when several universities are situated within the same city. 
The theory that universities have to be equal in any kind of research they wish to 
engage in, becomes wrong when money for research is scarce. The Commission has 
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explained on two occasions the necessity for concentration in the 5th Report (5 .23 
and 8.4). The process of concentration might be slow, but it will be a necessary 
development in the near future if the universities want the quality of their research to 
be of equal standard with for instance CSIRO. 

The statistics show that the percentage set aside for research from the recurrent 
grants has declined since J 966 considerably. Whether this is a consequence of the 
difficulties connected with inflation, or of the activities of ARGC remains an open 
question. The fact remains that the universities' endeavours to use their own means 
in order to promote for instance the most able of their Ph.D's until they get sufficient 
recognition to attract grants from other sources have lessened relatively. As a long 
term policy this is wrong, because the future of the universities depends more upon the 
quality of the next generation than of the present one. We think the Commission 
might consider a scheme by which concentration and co-operation could be enticed and 
by which the universities' policy towards an active inhouse research support would 
be brought about. The Commission might declare its intention that, wherever a 
worthwhile concentration in research or post-graduate teaching is taking place, the 
Commission will provide additional finance for it for a period of three years. The 
Commission also might consider to match out of additional resources any dollar the 
universities devote from their recurrent grants towards research under the provision 
that the money is not spent by equal distribution between the Faculties and that the 
allocation will be in the hands of a university committee working on the same lines 
as for instance ARGC. 

It is not the universities' responsibility alone to strengthen the intensity, the 
quality, and the innovative applicability of their research. We are convinced that much 
could be achieved if industries, State agencies, and especially CSIRO would engage 
the universities more in research work. This would also lead to additional funding, 
but the main help would consist in getting the universities out of their isolation 
which seems to prevail at least in some places. 

It is clearly understood that whatsoever success the discussed steps towards 
a better use of existing or additional finances may have, it will be impossible for the 
universities to have sufficient money for all research projects they want and ought to 
undertake. An additional system of financing is necessary, similar to the pattern 
which exists in almost all OECD Member countries. Research councils as well as 
foundations as a complementary source of research funding have the advantage that 
they usually distribute the money available to them towards the best of the proposed 
research projects, and they might also be able to concentrate their support on fields 
meriting help to coordinate research activities and to be instrumental in building 
up centres of excellence. In other words, such central institutions can develop a 
deliberate research policy for a country as a whole, taking into account the special 
research needs of a nation as well as the development of qualified scientific manpower 
where a special effort seems to be needed. 

These tasks are now in the hands of the Australian Research Grants Committee 
and - as far as medical research is concerned - of the Medical Research Advisory 
Committee of the National Health and Medical Research Council. The problems of 
supporting medical research will be discussed in a later paragraph. For the moment, 
we ought to mention that according to statistical evidence, prepared by the Medical 
Research Advisory Conunittee - lhc amount of total support for medical research is 
less than average in OECD Member countries. 
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4. The role of the Australian Research Grants Committee 

The ARGC which is responsible for supporting research activities other than 
medical research mainly within the universities was established in 1965. It now 
consists of 17 members and makes recommendations to the Minister for Science. 
It is se:-viced by a secretariat within the Commonwealth Department of Science. 

The report of the Committee shows that the main pre-occupation of the 
Committee is directed towards judging the scientific merit of the numerous applications 
for research money. This is being done with particular care. 

The report also shows that the Committee tries to maintain some kind of 
balance between the various major fields of scientific research and that it tries to develop 
the first steps towards a research policy. Sufficient care seems to be given to coordinating 
the work of this Committee with the Medical Research Advisory Committee of the 
National Health and Medical Research Council. 

One may say that up to now, the ARGC has fulfilled one part of the tasks of a 
research council as described above, namely supporting research activities, but not as 
yet pursuing an effective research strategy, at least not in a marked degree. 

We are convinced that in the future, the ARGC has to be developed into one of 
the main instruments of directing science policy in Australia. The Gommittee could -
in cooperation with the AUC - single out those fields of science which need the most 
support, and, by special care and concentrated financing, could contribute decisively 
to their development. 

The Committee could also - again in conjunction with the AUC and following 
initiatives of the universities - point out places where a concentration of common 
effort might be possible and, by pinpointing its support, assist in building up a more 
effective structure of research in the universities. When this future ,role.of the Committee's 
activities is being considered, it might be necessary to change the institutional set-up 
of the Committee into a statutory body with its own secretariat. 

Changing the terms of reference of the Committee in order to charge them with 
the additional tasks mentioned, necessarily leads to the provision of a bigger budget. 
Even now, about 30% of the applications for research money could not be met with 
grants, even if many of the proposed projects seem to have had the necessary scientific 
merit. With the growing number of research staff in the universities a rise in the number 
of applications can easily be foreseen so that, even wilhin the present range of 
activities, the Committee will need additional funds. But it has to be underlined that 
the conception of a research strategy without the means to implement it would be a 
waste of effort. The fact that the budget of the CSIRO almost equals the research 
expenditure of the Australian universities might serve as an argument that the financing 
of university research seems to be underdeveloped. Even if international comparisons 
are dangerous, and even if one has to ta.Ice into account that the Science Research 
Council in the United Kingdom has additional tasks, some of which are being ta.lcen 
care of by other organisations in Australia, the fact that the budget of the SRC for 
the period of 1973/ 1974 was 71 ,429 million, indicates the necessity of reconsidering 
the adequacy of the sum of money available to the ARGC. 

5. Concluding remarks 

Summing up this chapter, one might say that the universities - after a relatively 
long period of remarkable expansion - need a few years to adapt themselves to the new 
dimensions of their tasks. They require additional staff, not only to ease the teacher/ 
student ratio, but also and especially to develop their research capacities. Finally there 
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is a need for a more cohesive and effective structuring of financial support of research 
from within the universities as well as from outside, based on a science policy to be 
developed by central agencies for the country as a whole. 

We would like to add a few remarks in connection with some problems connected 
with the central research policy. Time and again during our discussions, we were faced 
with the problem of financial support for purely basic research as against the financing 
of research projects of direct relevance for the development of the Australian society. 
It needs no additional argument that existing research capacities have to be used to 
fulfil the needs of the society and that, even within the universities, there cannot be a 
strict prerogative for so-called academic research work. It was our impression that the 
universities were prepared to contribute their share of work on current programmes. 
On the other hand, a country as rich as Australia must be prepared to give also 
sufficient attention and support to research work which at the moment might be 
considered as "prestige research", which - in some cases - might not lead to any 
kind of practical usefulness. This has been done in the past in an admirable and 
internationally recognized way in the field of astronomy and especially radio-astronomy 
as well as in some fields of medical research. The success achieved in this respect by 
Australian scientists should be carefully explored and supported also in the future. 

The isolation of scientists in Australia as a consequence of the geographical 
situation of the continent has often been deplored in conversations during our visit. 
A lively exchange of scientists with other countries will be guaranteed in those fields 
where Australian science plays an outstanding role in the world. 

Within this context, a final problem touching university research should also be 
mentioned. Some research facilities like e.g. telescopes or seagoing research vessels 
need a considerable amount of investment money and heavy running costs. Such 
instruments or facilities should not be considered as the property of the institution 
which might have been able to set them up. They should be considered as national 
research facilities with open access to those scientists qualified to use them, regardless 
to which institution they belong. 

Amongst such national research facilities there were two which - as far as we 
could ascertain - were lacking, even though Australian interest into the existence of 
such facilities seemed to be obvious. We already have mentioned the growing importance 
of the ocean, its exploration for foodstuff as well as for raw materials, and the 
importance of the developing ship-building industry. There is no central institution 
which would provide facilities for research into ship-building, especially providing 
a model ship towing tank. There is also no seagoing vessel constructed for and equipped 
with the necessary instruments for marine research. The ARGC has already mentioned 
in its report 1970-1972 the necessity for a "major governmental action" to ensure 
the long-term future of Australian research in marine geology and geophysics and in 
physical oceanography. The first step has been taken with the setting-up of the institute 
for marine science, but further action certainly is urgently required. 
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CHAPTl:.R VIII 

ENERGY POLICY 

With regard to its energy resources, Australia has a privileged position in the world. 
The country possesses important domestic resources in coal, petrol, gas and uranium, 
which will probably protect it, over a long period, from the direct repercussions of the 
world energy crisis. 

This situation does not prevent Australia from having to define a coherent policy 
with respect to the most rational manner of using and exploiting its resources. At the 
present time however, there is no energy policy at the national level. 

Each State within the Commonwealth meets its own needs in energy, on the basis 
of its own fuel resources. Electricity production is organised by public bodies established 
by the governments of the States and these define a policy within the limits of their 
territory. It is hence no exaggeration to say that there exist six energy policies in Australia 
largely independent of each other. 

The coming of natural gas and of nuclear energy as major sources of power are 
evidently factors which will tend to change this situation. The infrastructure required 
for the prospection and exploitation of these new resources will increasingly require a 
co-ordinated effort within the whole Australian territory and only the Commonwealth 
can take responsibility for this. 

While there is no energy policy applicable to Australia as a whole, research in the 
field of energy, on the contrary, is placed under Commonwealth responsibility within 
three bodies: the National Coal Research Committee, the Australian Atomic Energy 
Commission and for petroleum research, the Bureau of Mineral Resources. It is also 
under Commonwealth initiative that important work on the use of solar energy has been 
developed, placing Australia at the vanguard of world research in this field. 

Statistics available at present do :mt permit an exact knowledge of the total amount 
spent on R&D in the field of energy. It seems however, that with the exception of 
expenditure related to mineral prospection, industrial business enterprises only contribute 
in a very minor way to this expenditure. 

This is particularly striking in the nuclear sector where the policy followed over the 
last years by the AAEC has not had the effect of developing an effective competence 
for nuclear research within industry, whether in the field of fuels or in that of reactor 
equipment. 

An important decision has recently been taken at national level, to put off the 
construction of a fust nuclear power station. Australia will thus be one of the few 
industrial countries not to produce nuclear energy. At the same time, intensification 
of nuclear power programmes in the rest of the world evidently opens up new prospectives 
for the export of Australian uranium. The Australian authorities appear to be aware of 
the importance the development of a domestic uranium enriching industry might have, 
hence avoiding the export of the mineral in its raw form, but no decision to create such 
an industry has yet been taken by the Australian Government. 

As a result of all this, with the exception of a limited activity in the field of 
the production of radioisotopes, Australia does not possess, as yet the basis of any kind 
of nuclear industry. This may seem paradoxical for a country which possesses such 
important uranium reserves, and must be related to the prudent attitude which has 
sought to establish a careful equilibrium between the various domestic energy sources. 

It must be asked however whether, taking into account the time required to build 
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up the necessary industrial expertise in such a field, there is not a risk that this situation 
may place Australia in a position of complete dependence on foreign technology, 
both in the field of conventional reactors, and in that of rapid reactors, and in the long 
term, even in that of thermonuclear fusion technologies. 

The examiners feel that the time has come to define more precisely the specialised 
fields in which an Australian nuclear industry might be established, and develop a capacity 
of its own, whether it be in the field of fuels, in that of reactor and power station 
equipment, or in both at the same time. They also feel that it would be necessary to 
establish a middle term programme in nuclear R&D. AAEC would remain at the centre of 
this activity, but provision should be made for the progressive development of work 
contracted out to the industrial sector. This would correspond with the observable 
tendency in all industrialised countries. 

Similar arguments could probably also be made in other fields of energy research, 
both "conventional" and "non-conventional". The examiners' intention is simply to 
underline the need for Australia to set its efforts in the field of energy R&D within 
the framework of an energy policy to be defined at the national level. Such a policy 
would take into account the geographical characteristics, the energy resources and the 
economic and social structures of the country, and should also consider the contribution 
(important to the view of the examiners) which Australia might make to the solution 
of the problems related to the present world energy situation. 

Research into these problems can play a very important part in its own right, 
in the definition of such an energy policy. 

In all countries, knowledge about the inter-dependent relations between the various 
technologies of production, conversion, transport, stocking and utilisation of power, 
along with the repercussions on other fields (in particular on the environment in the 
wider sense) is still very insufficient. The situation is no different in the case of Australia. 
It is also faced with the need of possessing the scientific tools required by decision
making in the field of energy policy. 
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CHAPTER IX 

MEDICAL RESEARCH 

Australian medical research has achieved a very high international reputation, 
thanks to the work of a number of outstanding men. It is undertaken within the 
universities, in a few research inititutes and in some government laboratories. The 
funding of such research is mainly through the National Health and Medical Research 
Council and is thus separate from the general research funding arrangements of the 
Australian Research Grants Committee. The NHMRC also provides post graduate 
research scholarships and fellowships, including some for overseas training in selected 
specialisations. 

It is doubtful if the level of funding is sufficiently high to provide a really 
vital role of research in the teaching hospitals. As a result, career prospects in medical 
research appear to be insufficiently attractive to provide a sustained effort. As in many 
countries, there is a basic problem of extending post graduate medical research owing 
to the differentials in remuneration between medical research workers, paid at approx
imately the same level as other postgraduate research workers, and those in advanced 
medical practice. We doubt if the solution is to be found in the creation of new 
research institutes not integrated with the clinical work of the teaching hospitals. It 
might be better to seek ways of providing incentives to those undertaking clinical 
work to devote some of their time to supervising postgraduate research workers in their 
own specialisation. This would, of course, only be a partial solution since there is a need 
for a proportion of senior, full-time medical research leaders. 

Consideration might be given, therefore, by the NHMRC to the creation within 
the university medical schools of a number of special research units on the model of 
those of the British Medical Research Council, as a method of seeding new centres of 
excellence which could, if successful, be assimilated later within the university structure 
or if they prove less useful or if their tasks were completed, could be dissolved. 

We feel that there is a need for a stronger and better sustained medical research 
effort in Australia for economic as well as humanitarian and welfare reasons. 

While medical research grants are at present distributed by the Medical Research 
Advisory Committee of the NHMRC, we are inclined to think that the status and import
ance of the field should be recognised by the creation of a separate Medical Research 
Council as is the case in most countries. This could still be attached to the Department 
of Health although the overall policies for medical research and its balance with other 
fields of enquiry should be included in plans for an Australian Advisory Council for 
Scientific and Technological Policy.* This is also important to ensure that many of the 
interdisciplinary fields, important not only to medical but also to other applications, 
should not fall between two stools - that of NHMRC and that of ARGC. 

• Refer to page 38. 
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CHAPTERX 

1HE INSTITUTIONAL REQUISITES FOR 
A NATIONAL POLICY FOR SCIENCE AND TECHNOLOGY 

The extent, unit cost and specialisation of research and development have 
increased greatly in recent years and in most countries - and not the least in Australia, 
the State has become the main patron. With a substantial amount of public funds 
flowing into such activities as a result of awareness of their impact on a broad range 
of national activities, many countries have found it necessary to make arrangements for 
constant consideration of policies designed to give a degree of coherence to their science 
and technology, to identify gaps and duplication, to establish a reasonable balance of 
effort and to ensure that there is a sufficient correspondence between research programmes 
and national objectives. 

A recent OECD report defines science policy thus: "a deliberate and coherent 
basis for national decisions influencing the investment, institutional structures, creativity 
and utilisation of scientific research" (1). Some still newer concepts would regard it 
still more broadly as a policy for the mastery of technological and social progress or a 
policy for the generation of new knowledge required by man for the understanding 
of himself, his societies and the universe and for the penetration of such knowledge 
in the management and evolution of society. 

No country has as yet achieved such a policy, but many have made some 
approach towards it. 

Science policy has two aspects. Firstly, the broad management of the national 
science and technology system as such. Since a major part of the resources for research 
and development come from public funds, governments as a necessity are concerned with 
its effectiveness. The promise held out by new scientific work is always greater than 
the resources to support it. Hence a central problem of science policy is establislunent 
of the appropriate total investment in competition with other needs and tha allocation 
of these resources between the many fields of science and its application. This inevitably 
involves priorities and selection between various proposals for research. In general, 
governments restrict themselves to doing this in a very broad sense as far as their direct 
intervention is concerned and for the detailed selection they wisely rely on the advice of 
panels of experts operating by means of the judgement of peers in assessing the quality 
and opportuneness of the various proposals competing for a limited financial sum. 

The second aspect of science policy concerns the application of science to all the 
other elements of national policy including industry, agriculture, defence, health, 
environment, urban problems and even foreign policy. It is increasingly felt that 
science should not be regarded as an autonomous area of policy, but developed in artic
ulation with economic, social, health and other policies. 

In Australia, as elsewhere, it is necessary then to relate research and development 
programmes as realistically as possible to national objectives. This is particularly difficult 
to do in the absence in the country of any indicative planning mechanism, but some 
indication of intent is given in that part of the Australian Government's policy platfonn 
concerned with science. It is extremely difficult to achieve the desired coupling with 
other elements of national policy in all countries in view of the long lead time of 
the research, development, production process. The need for unifying policies for Aust-

(1) Science, Growth and Society, OECD, Paris 1974, p.17. 
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ralian science seems to us to be paramount, additionally because of the complexity of 
research organisation and activity in the country. 

In putting foiward some tentative ideas as to how a central mechanism for the 
consideration of science policy might be established we have made three basic assump
tions: 

i) 

ii) 

science policy is taken to include policies for both science and technology. 
The system of scientific research differs in fact very considerably from that 
of technological development and has very different motivation and condit
ions for success. Nevertheless, the two systems are inseparably related 
and should be developed together; 
the two separate but related aspects of science policy just mentioned, are 
to be included - the management of the national resources for science in 
such a way as to ensure high and continuing productivity and, secondly, 
the assimilation of new knowledge derived from experiment, whatever its 
origin, Australian or foreign, in the country's economic, social and other 
activities; 

iii) while the greatest expenditure is in the physical and biological sciences and 
their application in primary and secondary industries, all other aspects of 
Australian science and technology will be included in the discussion of 
overall policy. Thus medical research, defence science and the social sciences 
will be included. Consideration of all these interacting activities in a policy 
context against the background of the total national interest does not of 
course imply that the central policy mechanism will involve responsibility 
for supervising activities in any of Utese fields, nor of advising on detailed 
questions of resource allocation or priority within any of tltem. This 
applies equally to the detailed work of organisations active in the natural 
sciences and their application. 

A prerequisite of science policy is provision of means to ensure that the scientific 
effort of Ute country is developed and carried out in full awareness of national objectives, 
taking full account of the longer term trends of policy for which research now started 
will be relevant. 

This prospective approach to science policy is essential, but is seldom respected. 
National objectives are seldom expressed explicitly, but in the case of Ute present 
Australian Government some of them are clearly spelled out in its policy platform. 

In view of the broad significance of the national scientific effort which impinges 
on the work of nearly all government departments, we think that there is a need for a 
political mechanism. Its exact nature is, of course, for Ute Australian Government to 
decide. One approach, which has worked well in a number of countries, is to create 
a committee of these ministers whose departments have major scientific activities 
responsible directly to the Prime Minister. In most cases where such a body is formed, the 
Prime Minister, who is titular chairman of the Ministerial Science Committee, designates 
a Minister of State to be the regular chairman. This may be the Minister for Science, 
ratlter than Minister of Science, in the sense that he has wide "staff' functions with 
regard to Ute workings of science and technology tluoughout the whole of the govern
ment machine. The idea behind this is that the Science Minister, not having operational 
responsibility for what must inevitably be but a fraction of the total scientific effort 
of the country, is in a position to balance, coordinate and criticize with complete 
impartiality with regard to the total effort. 

The Ministerial Committee for Science would have the duty to formulate 
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governmental objectives in terms which could assist them in giving guidance as to 
the broad priorities of research and development effort. They would also make 
decisions regarding major new proposals for research and development. They would 
inevitably be involved in all aspects of the coupling process of science with particular 
sectoral policies. For instance, it would be nonnal that they should consider problems 
of technological innovation and measures to promote industrial research, the way in 
which Australia's research skills might best contribute to her policies of helping the 
developing countries, or what the scientific component of a long term energy policy might 
be. 

The Ministerial Committee would, of course, consider the national science budget 
should the idea of a centralised budgetary procedure of this nature, as suggested in 
Chapter III above, be retained. 

On all matters of detail and substance the Ministerial Committee would be assisted 
by an Advisory Council for Scientific and Technological Policy, which would prepare 
the work of the Ministers and work out the details of the national science policy in 
consultation with appropriate experts. We think that it is important to include the 
word technology in its title. "Science Council" while much simpler, conveys a somewhat 
academic impression and it is important for the future of Australia that both science 
and technology should be given the proper emphasis. The Advisory Council would 
report to the Prime Minister through the Minister for Science. If possible its chairman 
should be appointed on a full time basis. He should be a scientist of international 
reputation known to have a broad appreciation of the economic and social consequences 
of scientific development. Our reason for suggesting a full time appointment is that the 
personality in question will need to have extensive consultations with Ministers and 
senior officials on the one hand, and with specialists throughout the scientific community, 
industrialists, trades union representatives, etc. on the other. The success of the Council 
will depend on the establishment of a relationship of confidence with all these sectors 
of national life, and this requires cultivation. 

To be effective in its work, the Council should be small; we would suggest 12 - 1 S 
members, who would be chosen in their personal capacities and not as representatives 
of organisations. Consideration should of course be given to achieving a balance, both 
in geographical terms and in function and discipline. Thus, in addition to natural 
scientists, there should be economists and behavioural scientists, industrialists (not 
just directors of industrial research) and at least one trade unionist. 

There are of course, many possible forms which such a council might take. On 
the whole we would not recommend the inclusion of representatives of the government 
departments. To include all those with major scientific interests would make the council 
too large to be workable; to select a few would be invidious. Nevertheless close 
relationship with the various departments and scientific agencies is essential. At the 
assessment meeting we described the two-tier system in operation in the Science Council 
of the Federal Republic of Germany, the official and the scientific wings of which meet 
separately, but with overlapping memberships. This appears to be considered too 
complicated for Australian needs, but it has interesting features which should be looked 
at. Another approach is to have an interdepartmental research committee at high official 
level to consider the coordination of in-house program.mes, as is the case of the Federal 
Research Council in the United States. It might be simpler in Australia to appoint 
departmental assessors, who together with representatives of CSIRO, AUC and ARGC, 
might be called on to take part in discussions on items germane to their interests. 

A particular problem exists in Australia concerning how best the interests of the 
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States with their own important scientific programmes might be brought into debate and 
their legitimate interests taken account of. If the initiative of the Government of New 
South Wales in establishing its own Science Council is followed by the other States, 
meetings between the chairmen of these Councils together with that of the Australian 
Science Council might be the simplest solution. 

The Secretariat of the Council should be small, but of a very high quality with its 
members seconded for limited periods from other functions. Its head would have to 
act de facto as a deputy to the Chainnan and work closely with him. The Secretariat 
would, in addition to preparing the meetings including the preparation of substantive 
papers, be responsible for the conduct of specific studies and have a general scanning role 
with regard to trends and problems. The head of the Secretariat should, with the 
agreement of the Chairman, have the right to employ ad hoe consultants without 
specific authority of the Minister, and financial provision should be made to allow 
such appointments. 

It would be naive to imagine that a small council, even with the support of a 
strong staff and consultants, would itself have the wisdom and omniscience to provide 
effective advice across the whole field of science and technology. If it attempted to do 
so, its judgement would inevitably be superficial. However, such a group of people 
would collectively know where to find the detailed expertise with regard to each specific 
issue they face and in doing so would call for expert assistance from abroad as well as 
through.out Australia. Thus, there would be a need for ad hoe studies, multi-disciplinary 
task forces and panels in accordance with the nature of each specific issue. Their primary 
function would, in fact, be to provide a real and sustained professional competence for 
making decisions on the basis of the best available knowledge. 

We would not recommend that any standing committees of the Council should 
be formed during its first few learning years. Later on however, there might be a need 
for them on continuing topics such as scientific and technical manpower. 

We would like to stress that to be effective and innovative in the life of Australia, 
such a council should be given the right to two-way working. That is, it should deal with 
problems submitted by the Ministers and should also initiate studies and take up issues 
of national importance to be brought to the attention of the Ministers. 

The detailed working of the Council would be concerned with the matching of 
national needs with the potentialities of new knowledge flowing from research and 
technological development. It would be responsible for advising on the general balance of 
effort and the establishing of broad priorities, but would not interfere with the day to day 
conduct of research programmes. Inevitably it would be concerned with scientific man
power requirements and with the adequacy of the preparation of skilled scientists and 
engineers, with the mobility of scientists and with the dynamism and creativity of the 
scientific system as a whole, in its response to national needs. In view of the long lead
time of research and development, its work should be seen from the outset in prospective 
terms. 

A particularly important task of the Council and of the Ministerial Committee 
would be to discuss problems of nation-wide, and at times of world-wide, importance, 
for which research is required. These are exarnplified by the need for a nation-wide 
energy research strategy, linked with that of other countries, many aspects of urban 
life and development, the need for new forms of transportation, problems of water, 
the climate, explotiation of Australian marine resources, etc. It would identify gaps 
and duplication within the national science programme and devise institutional means 
to meet new challenges to Australia, such as those arising from the present energy 
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crisis and the need to produce vastly increased food supplies which the world population 
explosion is generating. Such problems inextricably involve scientific, economic, social 
and political elements which only a central body, working in close contact with national 

policy-makers, can tackle. The Council will therefore have a task to organise multi
disciplinary research of a type which fits uneasily into most of the existing research 
organisations. A particular task emerges here with regard to social science research, 
especially in the behavioural disciplines. We have not commented on this problem in 
detail since our impressions of social science research in Australia are not sufficiently 
representative. While we were impressed by the incisive, forceful and motivated 
approach of the Social Welfare Commission, we had a feeling that social science research 
is extremely dispersed throughout the Australian system, under-supported and insufficien
tly related to the other aspects of scientific activity. We feel that a comprehensive review 
of this important research area should be an early task for the new Council. 

The question was raised on several occasions as to whether the work of such a 
council should be made fully visible to the scientific community as to the country 
at large. We feel that this should be done to the greatest possible extent and that an 
annual report should be issued. 

r ,1 addition, consideration might be given to the holding of an &nnual "open day", 
perhaps organised jointly with the Australian Academy of Science, at wh• the 

ouncil would give an account of its custody of the health of Australian science and 
be open to criticisms (and new ideas) from a much wider range of scientists. It must 
realised, however, that there may be many occasions when the Council will have to 
discuss confidential information, or on which scientific considerations nuy be overruled 
by valid political elements. It may not always be desirable for full delJils of delibera
tions to be made public, and the reports will have to be made in close consultation 
with the Ministers. 

A final question arises concerning the need to involve parliamentarians more 
fully in problems of science policy than is the case at present. There is a growing 
demand in many countries from the legislature to be more fully informed on matters 
on which it has to take weighty decisions. Parliamentarians are not always interested 
in scientific detail in the traditional sense, but with the newer approach of science 
policy with its stress on linking research effort with national needs, the interest is 
direct and science appears relevant to the parliamentarians. A case in point has 
recently arisen in the United States where the House of Representatives has itself 
created a Technology Assessment unit to enable it to form its own views on the probable 
economic, social and cultural consequences of various technological options, rather 
than rely exclusively on the judgement of the Executive. In Europe, too, many 
parliaments have formed parliamentary and scientific committees to enable parlia
mentarians to obtain a better appreciation of scientific problems and possibilities, 
and at the same time, to make scientists more conscious of the political issues concerned 
with their work. Australia might consider a similar mechanism. 
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