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Introduction

The relevance of academic research to national cbhjectives and
mechznisms for linking academic research to industry applications
are widely discussed themes among higher education research policy
analysts. In particular, the problem of linking academic knowledge
with commercial applications is not a new concern. A recent report of
the Task Force established to examine the commercialisation of
Australian research noted that linking academic research with com-
mercial partners was crucial to Australia’s future economic develop-
ment (Block, 1991). The Task Force expressed some concerns over
the relevance of academic research in refation to commercial innova-
tions but acknowledged the importance of the universities’ role in
both educating the workforce and in stimulating industrial innova-
tions. The changing role of universities from *leaming institutions’ to
‘research institutions® with near-market orientations is of great con-
cem 10 academic researchers, Recent government policies directed
toward the restructuring of universities are promoting these changes.
The result has been that the university research system is undergoing
considerable modification. Not only are these policy changes affect-
ing organisational restructuring but they are also influencing the
university research system including evaluation of the performance of
academic researchers.

Several policy instruments and mechanisms are now in place to
direct and target university research toward specific areas of national
interest. The Research Cenires Program announced in 1982 by the
Department of Employment, Education and Training (DEET) was an
important policy instrument designed to strengthen the research
capability that exists in universities. This program contributes nearly
20 million dollars per annum to university research and represents
about 10 per cent of the total research allocation by the Australian
Research Council. In addition to these centres, the Cooperative
Research Centres (CRC) Program announced in 1990 aims to fund 50
centres with total Commonwealth funding rising to $100 million by
1995. The CRC scheme aims to strengthen joint-venture research by
bringing together the best research teams from university, industry
and public research institutions. Since 1982, the Research Centres
Program of DEET and the CRC scheme have established 94 research
centres with significant university involvement.

This paper analyses the impact of Centres-based collaborative
research programs on the university system and outlines broad policy
implications for academic researchers. The paper is based on a repert
by the authors at the Centre for Research Policy and draws on data
provided by the Office of the Chief Scientist and DEET.

Research centres programs of Australian
universities,

Three types of tesearch cenires cutrently operate in Australian
universities, These research centres tackle three major policy con-
cems associated with the Australian research system:

> To capitalise on existing research capabilities and coordinate

widely dispersed elements within the research community.
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» To emphasise research activities dealing with near-market re-
search and develop capacities to commmercialise research results.

To develop leading-edge research and technology capabilities by
cooperating with the private and public sectors and university
researchers,

Under the Special Research Centres {SRCs) program, 26 centres
were established by the end of 1990, Funding for these centres was
provided on the basis of universities building specific areas of
tesearch with a long-term commitment to foster selected areas of
strategic basic research. SRCs receive around $600,000 per annum for
a six to nine year period. These centres are supported in areas of
national importance, They also intend to promote and strengthen
existing research excellence in higher education institutions and are
primarily involved in the exploration of knowledge (DEET, 1991).

The establishment of Key Centres of Teaching and Research (KCs)
in 1985 was originally intended to address industrial training and
research needs. The purpose of establishing these centres was to
facilitate the transfer of knowledge from research laboratories to end
users by means of rapid and targeted dissemination of information.
Funds allocated to these centres are relatively small ($200,000 per
annum} compared with SRCs. KCs are primarily focused on under-
graduate training and link academic teaching with industry demands,
They contribute directly to the innovation process by facilitating
knowledge transfers and through the provision of trained personnel,
particularly the training of postgraduates. A total of 33 Key Centres
was established by the end of 1990, one of which won a Cooperative
Research Centre in the first round of the CRC program and now
functions as a CRC.

The Cooperative Research Centres (CRC) program s the first of its
kind in Australia and intends to create the conditions for research
collaboration among various research performers and stzkeholders.
Aunstralian CRCs have been largely influenced by collaborative
research models pursued in other industrialised countries, in particu-
lar, the Interdisciplinary Research Centres of the UK, and the US
National Science Foundation’s Industry/University Cooperative Re-
search Centres Program, However they differ in terms of types of
collaboration between pariners who are not necessarily drawn from
industries. Characteristics of Australian CRCs tend o encompass
several aspects of research policy including the performance of
interdisciplinary leading-edge research; the building of research
excellence and ieading research groups; the collaboration of research,
training and commercial activities; and transferring knowledge to
various users. Design of research programs is generally lefi to CRC
participants and the result has been applications consisting of combi-
nations of any of the aforementioned aspects. The CRC program has
already established 35 Cenires and, when fully operational, the
Program will involve up to 50 centres receiving $100 miliion per
annum. The program requires the involvement of at least one univer-
sity in each CRC.

The potential to benefit from these research centres depends on the
ability of universities to adapt their research systems to accommodate
the demand side of research policy considerations. These centres draw
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upon considerable hurman and financial resources from participating
institutions. As a result of their demand side crientation they provide
quite different dimensions in the production of research outputs and
processes of research evaluation. Although theserescarch centres still
consumed only asmall preportion ofthe estimated $1072 million tota}
research budget in 1988/88, their long term implications to higher
education research in terms of deployment of iniellectual resources
and changed research directions arising from their establishment are
sonsiderable,

Cooperative research funding

Changing patterns of funding are significantly altering the direction
of academic research in Australia, Consequently, unjversities have
regponded io these changes by developing institutional and human
resource capabilitiss that allow them to retain a substantia] stake in
cooperative research. The number of cooperative, collaborative and
linkage mechanisms have sharply increased although the exact value
of contract research undertaken in universities is unknown,

Historically, government has provided research funds to Australian
universities and government still plays a dominant rofe. In real terms,
government financial support has increased from $987 to $1082
million during 1990-92. {Budget Papers, 1991). (Government funding
of university research is further augmented by increased funds
through Commonwealth competitive granting schemes which con-
tributed 29% of totai direct academic research funding in 1989/90
(DEET, 19%0a).

The direction and fype of research fostered in the higher education
research system is governed by implicit and explicit conditions
attached to compeiitive funding. A number of Commonwealth schemes
already direct funds inic commercial research. These schemes in-
clude the Generic Technology Grants administersd by the Depart-
ment of Industry, Technology and Commerce and the Cooperative
Research Centres Program of the Department of the Prime Minister
and Cabinet. The CRC Program alone is expected to provide nearly
$100 million per annum by 1993, aithough only a part of CRC funds
are earmarked fo university research groups. Universities have cur-
rently committed $44,3 million/annum and 267 key researchers to 35
new CRCs (Liyanage, Mitchell, Jones, 1991} and have requested and
expect to receive an amount equivalent to their financial commit-
ments from the CRC program. In addition to key researchers identi-
fied in CRC applications, there are also large numbers of participating
scientists who are listed as contributing to future work in the Centres.,
Overall, coilaborative research funding is expected to increase with
new funding schemes such as the Australian Research Council’s
Coilaborative Research Grant program which will provide an addi-
tional $2 million/annum for collaborative research with this amount
expested to risg sharply (DEET, 1991).

The Australian university research system generally contributes to
areservoir of basic knowiedge. Nearly 62.5% of research expenditure
in the higher edueation sector has been identified as basic research
(DITAC, 1950) and Australia’s capability in some areas of the
sciences is attributed to basic research undertaken by universities over
the years {ASTEC, 1988}, Basic research in universities is ciosely
linkedtc teaching activities with both teaching and research activities
contributing to the mnovation process. With the advent of cooperative
research, this basic academic research component is likely to be
affected.

Research funding derived by universities from industry in Australia
is low compared with other OECD countries. According to DEET
sources, the industry contribution amounted to approximately 4.8%
ofthetotal direct research expenditure of universities during 1989/90.
The weakness of the industrial base in Australia is cited as a reason for
the low level of R&E> which in turn results in the low level of industry
univessity collaboration (Industry Research and Development Board,
199G p.25). Developing university/industry collaboration is not
alwayseasy. According to 2 US study some industries maintained that
research coliaboration between universities and private industry
encountered several problems such as the inconsistency of academics

in goncentrating of indusiry problem areas {Government-University-
Industry Research Roundtable, 19913,

Traditionally, research in Australian universities has been carried
out a8 part of academic acsivities, According to DEET sources, an
estimated 0.2% or 3181 million ofthe 1590 Operating Grant of $2523
million was devoted 1o teaching related research in academic nstitu-
tions {DEET, 1990b). While the validity of the calculation of this
amount i5 arguable, it does point to the extent to which university
research is being generated outside established funding sources.
Teaching related research can be regarded as relatively free from
granting conditions and actually reflects the basic academic research
compenent regarded as vital for maintaining standards of academic
excellence, Attaining a balance between teaching refated research and
commercially oriented research is often argued as important for
maintaining the creativity and intellectual scholarship of the nation
(Aitkin, 1950),

Support for commerciaily oriented research primarily originates
from competitive granting schemes. Competitive funds have grown
together with increasing funds for research and numbers of academic
staff. The number of academic researchers increased from 4,902 to
7,481 person years between 1978-1988 (Johnston and Livanage,
1983} and funding per academic researcher at current prices has
increased from $21,500 to $136,500 forthe same period (ABS, 1990).
While this increase suggests a relative growth in funding in relation
to academic rescarchers, factors such as increases in research ex-
penses for some figlds like Physics need to be taken into account.

A proliferation of collaborative research centres and projects with
4 commercial focus is rapidly becoming a feature of the Australian
higher education research system. The foremost example of centre
based research collaboration in Australia, the CRC program, is
characterised by a comprehensive evaluation and assessment process.
The preparatory phase involved the generation of awareness of the
program both directly with research institutions and through the
media. The actua! award of centres followed a complex selection
process based on cailing for referees reports, shortlisting proposais,
negotiating wiih applicants and drawing up contracts.

Two rounds of applications have now been completed and the 35
CRCs awarded are based on a process of intensive dialogue and
appraisal between funding agencies, research stakeholders as well as
research performers. The CRC Secretariat also sought discussions
with university administrators and university bodies such as the
Australian Vice-Chanceilors’ Committee in creating an awareness of
the program, Universities responded by establishing internal quality
control processes to ensure that the best proposals were submitted and
adequately supported.

The Gffice of the Chief Scientist did not devslop or utilise a
structured application form for first round CRC applications. The
guidelines provided were general, accommodating all proposals
within the area of applied sciences. First round applications were
screened by the Secretariat according to their own assessment criteria
and nearly 50% were rejected as falling outside the program’s
objectives. Centres were awarded after selected applications were
peer reviewed. Secend round applications benefited from more
information and explicit directions made availabie to applicants on
the preparation of applications and centre agendas. All second round
applications were peer reviewed. Both rounds had only a short space
of time in which to prepare applications and find the best groups for
collaboration,

Collaborative research undertaken by CRCs is focused more on
strategic research which is of direct interest to industry development
or national interest, Such research tends to deviate from traditional
academic research concerns. In order to accommodate a commercial
orientation, the academic research system inevitably has to undergo
changes. Such changes need to accompany a transition from academic
basic research to a sirategic basic research system which is attractive
and acceptable to industry partners, Therefore, the astablishment of
coilaborative research centres inevitably results in changes to the
organisation, orientation, conduct and support of research within
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academic institutions,

Couperative research arrangements within the
university research system

Usiversity/industry ccoperstive research arrangements have been
in operation in Australian universities for some timne, Both formal and
informal arrangements have been made to forge links with university
and industry partners, Universities have established technology trans-
ferand development organisations such agthe ANUTECH, LUMINUS,
UNISEARCH, which represent commercialisation and contract re-
searchmanagement organisations on behalfofuniversity researchers.
Organisations and establishments like Technology Parks, Technol-
ogy Cenires and Technology Corporations have been directly in-
volved in developing mechanisms for greater participation of aca-
demics in industry related issues.

Australian universities have developed ewo types of special mecha-
nigms 0 forge links with industries; centre-based and project-based
collaborations. Centre-based collaborations have wide applications
and long-term impacts while project-based collaborations are di-
rected towards solving specific and short-term problems of identified
clients. Beside research collaborations, teaching and graduate fellow-
ship also form important links between academics and industrialists.
Such linkages are important for the transfer and diffusion of knowl-
odge. The CRC program, for example, has research, teaching and
commercial development components which exploit the potential of
academic talent for cross collaborations, Universities have responded
quickly to capture a large share of the CRC scheme by participating
fully at all levels. A conservative estimate based on figures provided
by applicants indicates that universities are committing between $310
miltion and $354 million over 7 years to the CRC Program. The actual
commitment of higher education resources into this program is a
reflection of the level of university interest in this area.

The guidelines for the program suggest that large cooperative
schemes such as the CRC Program inevitably draw on the best
research groups with tested credibility. The core-applicants to the
proposal need to have made outstanding contributions to research in
their respective fields and be internationally known. Applicants are
asked to nominate up to six assessors of which at least two have to be
Australian and two international authorities in the research area. The
applications represent a sample of the best scientific ideas formulated
by active researchers. They are also indicative of existing research
capabilities or research groups active in selected research areas.

The proliferation of collaborative research centres is a recent
phenomenon noted in many industrialised countries (OECD, 1991).
These centres are created to stinulate new ideas a3 well as concentrate
and prioritise research effort. Within the research management con-
text, centres represent a mechanism rather than a structure for
innovative ideas. It has been pointed out that ‘centres must be
considered mechanisms for creating now linkages between university
and industry and not just a new structure for old linkages’ {Gray et al.
1986:p 185). White CRC applications can be nominally equated to the
*best scientific ideas’, the centres granted can be equated to ‘irmova-
tion processes or systems’. An sxamination of applications and
centres, therefore reveals a great deal of information regarding the
best currentresearch ideas nominated and in practice in the Australian
research system.

University participation in the CRC program

The amount of research resources drawn into the CRC program
from the general pool of university resources is considerable, CRCs
are funded initially for 5 years and the involvement of the universities
once a centre is awarded continues for at feast 5 years. Unlike the US
National Science Foundation’s research centres there is no separate or
initial period of time pranted for the conceptuatisation ofthe centre or
its research agenda. The extent of university contribution (o the CRC
program as revealed in applications involved 26 universities (both
corTe and supporting partners). A majority of their contribution was “in
kind’ as well as in cash. The number of key researchers involved in the
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centres announced so far amouni 1o 553 researchers/personne] drawn
from il sectors. The dominance of the university sector contribution
in CRC staffing is approximately half (267) of the total. Universities
also have a high degree of control in 7 of the new centres when
waighted on the basis of key personnel and funds committed to these
centres,

Success in obtaining & CRC appears to depend on a varety of
factors. Although university ressarch may be at the leading edge of
international developments for a specific research area, factors such
as the absence of candidates for partnership means that good research
proposais which were not successful in the first round may have been
successful in the second round, provided the conditions for partner-
ships and management processes were better formulated. Some ofthe
criteria for assessment of applications included; research focus of the
Cenire in specified natural science and engineering areas; outstanding
performance of key researchers; their ability to manage the research
program; iniernational standard of the research program proposed;
ability to achieve proposed goals and appropriateness of the proposed
budget; the effectiveness and workability of the proposed process of
management; the ability of the centre to integrate research activities
of the participants and the extent of real cooperation between them.
Other factors including the existence of linkages among research
groups and organisations, commitment of participating organisa-
tions, quality and feasibility of propossd programs, ability to manage
and perform research, management of teaching and commercial
activities, ability to forge links with outside agencies and organisa-
tions, application and relevance of outcome of the proposed program
to national and international impacts, adequacies of business and
research management strategies and plans were also considered,

The selection process followed in the CRC Program also included
extensive interviews with nominated Key Personnel of the centre.
After an extensive process of peer evaluation, 35 Cooperative Re-
search Centres resulted from 194 applications and 26 universities (out
of 32 universities submitting applications) benefited from the pro-
gram. Only 15 universities or colleges succeeded as major partners in
obtaining a CRC with the remainder involved in the program as minor
partners.

A total of 32 universities and university colleges participated in
submitting applications to the first and second rounds for CRCs.
University participation proved to be higher in the first round of
applications than in the second round, Important features overall
included participation of universities with relatively limited research
bases and the significant reduction in numbers of new research areas
presented in the second round of applications. In spite of active
encouragement by the CRC Secretariat to resubmit unsuccessful
applications from the previous round, the number of applications fell
from 120 to 74.

Possibie reasons for the diminishing numbers of applications canbe
attributed to the time taken to assembie research groups involving
several agencies; effort and time required for the preparation of
applications and the level of resources required from institutions.
Those universities which gained five or mors CRCs as either a major
or minor partner included the University of Melbourne (9), the
University of New South Wales (7), University of Queensland (6),
University of Adelaide (6), Sydney University (5), Australian Na-
tional University (5} and Monash {(5). This group of successful
universities are all large established Ausiralian universities supported
by substantiai resources,

1t is significant that almost half of the second round applications to
the CRC Program were resubmissions. A high proportion of these
emanated from a group which had reached the final stage of assess-
ment in the first round and 60% of this group were short-listed in the
second round. A high rate of success in reaching further assessment
among those who resubmitted was largely due to better formulation
of applications and forging partnerships with new groups. Given the
high rate of success for resubmissions, previously unsuccessful
applicants would have had a high probability of success ifthey had re-
applied. Another conclusion which can be drawn from the high tevel

of repeated applications is that there may be 2 threshold to the leve!
of university industry research collaboration which can be achisved
under present Australian industrial and economic conditions.

Australia’s comparative advantages for support

The impact and influence that the university sector is to have in the
CRC Program has been built into the criteria of the program. Every
CRC application must have university involvement, CRCs are there-
fore being developed primarily on the basis of core capacities within
the Australian university research system. CRCs are being established
in thoge areas of core capacity which coincide with areas of industry

strength,

Michae] Porter argues that increasing numbers of firms operating
in similar technologies is ultimaiely advantageons for the long term
competitiveness of firms (Porter, 1990). In the context of coliabora-
tive ressarch undertaken with firms through the CRC Program it is
interesiing to note that some research fields were more heavily
supported by applications than others. The breakdown of CRC
appiications by field of science indicates that proposals were largely
confined {o traditional areas of research, As iflustrated in Table 1, the
number of applications and their success rate was high in arsas such
as resource based industries, information technology areas and rural
based industry. This suggests that these are the areas which have the
potential to realise the best returns in terms of commercial success.

Table 1: Distribution of CRC Applications by Field of Science and Research Aggregations

Field of Science

1st Round

Total Appi.

2nd Round

Sucec: Cases
1st Round 2nd Round

Peer review
18t Round 2nd Round

1 Mathematical Sciences
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{Organic Chemistry}
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8 Fural Sclences
(Crop and Pasture Prad.)
{Forestry Scl.)
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{Fishertes
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(5)
]
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10 Medlcal and Health Scl.
{Clinical Scl.)
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]
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]

Note: Figures within brackets Endi the sub-divisi

resuited in being short listed and peer review.

of major tielde which had the highest conceniration af appiications whthin fields as well as single applcations which
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Table 2: CRE Applications Ranked by Subfield Aggepations (FOZ)

particular field does indicate the existence of
substantial numbers of resesarchers/research

Environmenial Management & Rehabifijation {5}
information Systams{g} Materiel Solencesy {8)
Crop & Pasture Production {7)
Chimical Scienes {6} Wafarmetion Syoinmets)
Forestry {5} Clivdeat Solence {4t
Genetics, mol, bich & Bictachnology {5} Foresiry {4)
#ining & Mineral Processing {5} Animat Produation {4)
Magerinl Sclences {5} Hysdradogy {43
Communication technoiegy (4}

Qrganic Chemisiry {4) Drpanic Shemiolty {3)
@

Zeoiogy {4} Gaotogy {2)

Environmenial Management & Rehabilitstion {8}

Gengtye, mol, biol & Slotechnology 5}

Crop & Pasture Produetion {3)

groups working in that fisld.

{zeographical advaniages

The distribution of research grovps indi-
cated by applications shows some links o
State of origin. Universities in some states
have chvicusly developed areas of research
which are applicable to their local economies.
in general, the staies with highest populations
{NSW and Victoria} have more centres innew
technology areas like bistechnology, genet-
ics and new materials, Resource rich states
like Queensiand, Western Australia and Tas-
mania have more centres in the rural and earth

Hoies: Fach application is clasaified to the principal field of aclence by ascerisining the major research thrust of
ench application. Some applications may cover more than one fleid due io the multidissipinary nature of the
renearch pregram proposed. The total number of spplications is not feted only the largeat research aggregaticna,

The tendency to follow traditional areas of research is fargely a
reflection of the historical development of 2 ‘value-added philoso-
phy’ for mining and primary products. Unlike the case of cooperative
centres in the UK and Europe which concentrate in new technology
areas, the CRC Program did not exclusively support research in
similar areas. Traditional Australian research areas such as mining,
forestry, and rural based industry have been significantly supperted in
the program. In comparison, collaborative research centres estab-
lished overseas have normaily tended to support leading edge technol-
ogy with high technology applications.

The distribution of applications by the CSIRO's Field of Ressarch
by Purpose indicates that despite total first round applications spread-
ing across a wide range of fields by research purpese, they also tendad
to concentrate into a select number of categories such as manufaciur-
ing industry, inforimation and communications industry, environmen-
tal aspecis of economic development and health. The pattern of
concentration of applications into research areas in the second round
had z similar distribution but with a marked decrease in numbers of
applications submitted for the categories of energy supply and the
environmental aspects of economic development. With the comple-
tion of the second round, research programs oriented 1o value-sdded
primary products and the manufacturing industry contain the jargest
group of CRCs.

CRC applications exhibit a number of interesting featires when
analysed by Field of Science. While some zreas attracted large
numbers of applications, other did not and were stiil successful.
Althoughthe subfields listed in Table 1 contzinedthe highest concen-
trations of submitted applications as well as

sciences areas of geology and geochemistry,
crop and pasture production and environmen-
tal sciences.

A majority of awarded CRCs are multi-
nodal, that is, research teams are geographically separated. A total of
23 centres are muiti-nodal with the remainder (12) operating from
single facilities that are existing or newly created. There is an obvious
cpportunity to develop new networks and communication strategies
for inter-state cooperation in joint research ventures, however, the
implications for management of such research arrangements have yet
10 be explored.

The breakdown of applications by the CSIR(O’s Field of Research
by Purpose or socioeconomic objectives shows that the majerity of
CRC applications from NSW and Victoria concentrated in common
areas: health; manufacturing; and the information and communica-
fion industry. Applications from the ACT concentrated in environ-
mentally based ressarch. Queensiand submitted more applications in
animal production and primary products and the environmental
aspects of economic development. Western Australia’s applications
oceurred in research areas involving piant production and primary
products and the minerai industry. Applications put forward by South
Australia tended to aggrepate in areas like the information and
communications industry, economic development and health.

Preferential fields of support

Agademic units are generally organised according te disciplines
and research is supported within the disciplinary boundaries. Coop-
erative researchis invariably bound by its interdisciplinary character,
Involvement of several disciplines makes it difficuit to categorise a
given collaborative ressarch proposal into a discrete discipline. On

those selected for peer review, some high
technology fieids such as Aerospace Technol-

Takle 3: Distribution of Research Centres by University Size

0gy, did not contain high numbers of applica-

tions. For example, RMIT submitted enly one SR K CRC

application in the first round and was able to

win 8 CRC in aerospace technology. Large 15 (579%) 12 (36%) 22 (83%)
Greater numbers of applications in heavily -

supported research areas does not alwaysnec- | Medium 8 (31%) 18 (55%) 10 {29%)

essarily mean that these areas will enjoy ahigh Senall 3 (129%) 3 (9%) 3 (A%)

rate of success. Some research areas with low

numbers of applications had a high rate of | Total 26 33 35

success. For example, Horticulture, Fisheries,
CivilEngineering, Ecology and Geochemistry
allrepresentresearch areas inthe second round
where only one application was submitted and
each application was selected for peer review,
Inthe first round only one centre resulted from
a research subfield which contained no other
applications: Aerospace Technologies. Onthe
other hand, high numbers of applications in a

Quizensiand.

AT,

Hote: For classification purposes only the malor or primary partner wao considered
Large universitien include: Sydney, melbowne, Maonash, Ausiraiian National University, Mew Saouith Walea,

Medium universities include: Vic, U of Technology, Ls Trobe, Adelaide, Qid, U of Technology, Soulh Austraiia,
Western Austratin, Curiin, U Technology Sydney, Hew England, Mewcastie, Mocquarie, Tasmania, Western Sydney,

Small universitica jnelude: Flinders, Wollongong, James Coak, Murdoch, Swinburne, Canberra, Charles Sturt,
Moriharm Territory, Griffith, U College of Ceniral Qid, UCallege of Southern Qld, Deakin, Ballaral, Victoria Coliege,
Phillip Inst. of Techinology, Edith Cowen and Bond Ui,
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the bagis of the central theme of proposed research and the involve-
ment of key researchers, a proposal can be categorised into a particu-
Iar field of science nsing the Australian Bureau of Statistics Field of
Science Classification,

Figids of scigncs, in which the highest number of applications were
presented is given in Table 2. The distribution of applications
indicates that research areas supported by universities in the first
round were primarily in Earth Sciences (18%) indicating 2 high
research capacity in this area. Rural and Medical sciences were
responsible for 16% and 15% of the applications respectively. Ap-
plied sciences and technology (12%), Information science (11%) and
Engineering sciences (10%) were the next to follow. Major concen-
trations within a field were confined to a few sub-fields.

Second round applications basically continued the pattern estab-
lished in the first round although there were some changes in ranking
and emphasis of subfields. Applications in the Medical and Health
Sciences areas declined, while the Applied Sciences and Technolo-
gies increased in the second round. Both Earth Sciences (geological
research) and Rural Sciences (animal and crop research) continued to
feature strongly in numbers of applications for both rounds,

Highest rates of success in obtaining CRCs occurred in selected
areas like crop and pasture production; material seiences; mining and
mineral processing and the information and communications indus-
try. The CRC Program has exhibited a strong tendency to support
traditional areas within the national research system. These areas
have been previously recognised as engineering, applied sciences and
agricultural sciences. (DITAC, 1992)

Itis significant that the total number of applications diminished in
the second round. The actual number of completely new applications
{other than those re-submitted from the first round) was 38. A decline
in the total numbers of applications for this round suggests that
organisational limitations exist which limit support for new innova-
tive ideas through major collaborative programs,

Limiting factors on ¢ooperative research

The number of applications presented to the CRC program have
tended to be dominated by institutions with sitong research bases, As
cne would expect, a strong correlation exists between research base
size, both measured in terms of total R&D staff and university
research funds, and the number of CRC applications (Correlation
coefficient of R=0,83 and 0.82 respectively). Those institutions which
could afford 1o spend more research funds and employ more research
staff had a distinct advantage in their ability to draw research groups
together to submit research proposals. The availability of research
funds, academic research staff and other research facilities contrib-
utes to the ability of organisations to present new research ideas and
be invelved in major research programs,

Universities with established research systems are more likely to
have developed a large range of supported research fields based on
their ability to organise several research nodes within their organisa-
tions. Consequently, size of university was an important factor in
determining the final number of applications submitted, Gn the basis
of Operating Grant, universities which applied for CRC applications
can be identified according to three size categories (see note under
Table 3 for details):

a)Large - Gver $150 miilion (6 universities)

b)Medium-Between §75-§150 million (14 universities)
c) Smali-Under $75 million (17 universities)

The analysis of applications according to size of the university
indicated that the six largest Australian universities exerted a domi-
nant influence on the total number of applications submitted in both
the first and second rounds. These six universities were involved as
either a major or miner partner in a total of 96 out of 120 applications
in the first round, accounting for 80% involvement in total applica-
tions. This group of universities also dominated as major partners in
48 applications (40%) in the first round. The second round increased
the participation of the six universities to 91% involvement as either

a sngjor of minor partmer. More than balf of the applications in the
second round (39) also had ones of these six universities as 2 major
partner.

Relatively small universities with a lack of research facilities and
equipment are unlikely to benefit from various research centre
programs, For exampls, 17 universities where the Operating Grant is
under $75 miltion, participated as major partners in only 12 applica-
tions in the first CRC round (total of 120 applications) falling to 7 in
the second round (total of 74 applications) of the program, Cbviousty,
the pperating grant is only one measure of the size of the universities
and other parameters such as number of academic researchers, total
academic staff can also be taken into account. Large universitiss
obviously have a higher concentration of research resources and staff
and therefore have the ability to form collaborations. As a result they
iend to attract more research funding,

The criteria of the CRC Program can also act as limiting factors on
the research ideas that can be formulated and presented to a large
funding scheme such as the CRC program. Criteria like the ability to
assemble credible research groups; maintain a research system with-
out jeopardising existing research; the ability to allocate sufficient
funds, infrastructure and human resources and, finally, retain a
balance between commercial tesearch and academic research are
among these limitations. As noted previously there was a decline in
numbers of applications to the second round. This ¢an be linked to
organisational limitations which determine whether universities will
be able to conduct collaborative research without having to redirect a
substantial amount of their avaiiable resources.

'The impact of cooperative rescarch centres

Different leveis of collaborative research are performed in three
types of nationally funded university research centres: Special Re-
scarch Centres; Key Centres of Teaching and Research and Coopera-
tive Research Centres. While these centres are all significant change
agenis within the university research system, CRCs have the added
role of stimaulating specialised research and educational institutions
and are promoting linkages which are directing university involve-
ment into related commerciat areas.

Government support to research in newly created cooperative
research centres is expected to diminish in the long term: as centres
become seif-reliant in funding. It is difficult to predict, at this stage,
how many of these centres will survive. These cenires do, however,
represent an ongoing and substantial commitment on the part of
government funding agencies, university administrations and indus-
tries, the implications of which have yet to be analysed. The way in
which new collaborative centres will fit into the existing fabric of
Special Research Centres and Key Centres is another issue which
needs to be evaluated.

The involvement of established SRCs and K Cs active in scientific
research reveals a pattern of concentration in the following arcas:
geochemisiry; genetics, molecular biclogy & biotecknology; mate-
rial sciences; computer software; manufacturing and process tech-
nologies, 2nd clinical sciences. CRCs have substantially strengthened
some of these previously supported areas of research. The impact of
the CRC Program is particularly strong in the new technelogy areas.
The addition of three CRCs to the genetics, molecular biology and
biotechnology areas increases the number of national centres to seven
in this area. Similarly, after the addition of four CRCs a total of eight
national centres now operate within materia! sciences. The CRC for
Optical Fibre and Photonic Technology has a substantial involvement
in new materials and was awarded $4.3 miltlion, the largest amount
awarded to a CRC. Other research areas like geochemistry, mining
and mineral processing and the clinical sciences have also been
strengthened with the addition of new cooperative centres.

Two major implications of this gradual transformation of the
university research system immediately became apparent. First,
research in specific areas wiil be more heavily focused within the
parameters of centre programs rather than individual priorities.
Second, that ali other researchers in those fields which are currently
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heavily supported will need 1o rethink and modify their research and
grant getiing sirategies.

The sffect of the CRC Program has been (o concentrate research
activity within certain research areas resulting in their predominance
within the university research system, With the addition of CRCs, the
Australian Research Cenires Program i3 predominately focused on
the natural and applied sciences and technologies. This development
establishes the CRC Program as an integral force in the reorientation
of the Australian research system and confirms the argument that
research cenires are shaping the nature of Australian research.

Conclusion

The cooperative research effort has now become 2 growth industry
with CRCs contributing & large proportion of funds. Although the
precise amount of funds and human resources are difficult to quantify,
the estimates provided by the applicants indicate that universities
alone will be respensibie for 38 per cent of the contribution by the
pariners to the program (based on a congervative estimate of the total
contribution by pariners of $817 million for the next 5 to 7 years).
There is no clear indicaticn in the applications whether this large
amount of university funding for cooperative research will be gener-
ated as new funds or redirected research funds. However, a large
proportion of high quality human resources will be drawn into
collaborative research cver the next 7 years. Another implication is
that relatively small collaborative research projects, for example
those funded under DITAC’s Generic Technology Grants Program,
may find it difficult to maintain their momentum within the university
research sysiem.

An implicatien of the increase in the number of collaborative
research centres is the extent to which academics will be compelled
to adopt a greater commercial orientation to research. Traditional
means of conducting research within disciplinary boundaries may not
be appropriate for a new research culture influenced by commercizal
interests, The current focus in research areas is associated with new
technology based industries. These types of industries need a high
level of scientific content for technological innovations, Within this
context, types of scientific disciplines that qualify for targeted
research funding tend to be confined within a narow band of
disciplines, hence other areas of science and technology suffer from
lack of support. It is important that a balance be achieved between
basic and comimercial research within the university research commu-
nity which is net jeopardised by policies and programs which empha-
sise one type of research over others,

The concentration of research fields as well as institutional barriers
to undertaking cooperative research is evident with only established
research groups and organisations able to take advantage of large
scale collaborative research schemes. The tendency to support exist-
ing groups is generally a disadvantage for newcomers to the research
arena. The established research credibility of large groups and their
linkages with other groups is a parameter which decides the level of
participation in collaborative programs.

The distribution ofresearch capacity acrossresearch centres among
different fields suggests that universities have a large array of
research capacities across several fields of sciences and that the CRC
scheme provides one outlet for research collaboration in selected
areas. Although the distribution of CRC applications is widespread
throughout the fields of science, some research areas were not able to
assembie the required research groups. This suggests that other
schemes like the project based Generic Technology Grants could be
more effectively managed in these areas. Within the context of the
growing influence of the Research Centres Program the real challenge
for academic resgarch planners as well as active researchers is how to
effectively manage cooperative research.
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Autonomy under threat?

Accounting for the Humanities: The Language of
Culture and the Logic of Government, Tan Hunter,
Denise Meredyth, Bruce Smith & Geoff Stokes,
Institute for Cultural Policy Studies, Griffith

University, Brishane 1991.

in the post-Green and White paper climate, the question of the
autonomy ofthe universities has been a major theme in discussions on
the direction of higher education. The accepted truth is that independ-
ence from government intervention is imperative if we are to maintain
asocially critical vantage point, a position from which we can assess
and interpret the goals of government and formulate alternative
analyses and practices,

The federal government’s apparent increase in intervention in the
running of higher education has been regarded as damaging to the
historical independence of the universities and, with the feared loss of
a critical speaking position, threatening to bring about new forms of
political quietism.

in the introduction to Accounting for the Humanities, lan Hunter
and Geoff Stokes argue that responses to the recent reforms continue
to draw on the ultimately unhelpful oppositions of institutional
autonomy versus social utility and of liberalism versus vocationalism.
This is especially clear in debates about the role and purpose of the
humanities. Academics and commentators lament the passing of an
age when knowledge could be pursued for its own sake and where a
sofid liberal education in the Arts was regarded as essential for the
formation of well-rounded individuals who, by virtue of this educa-
tion, could become valued citizens and professionals, By contrast, the
new erg, spear-headed by Dawkins et al., is seen as attacking this
‘true” nature of the humanities by demanding that it be made account-
able, that it, too, serve the national economic interest and that
objectives such as efficiency, productivity and extemnally set (by the
federal government) national priorities be applied to assess the value
of the humanities.

For those of us working in education it has seemed that there was
1o way through this iinpasse: that the best we could do was to defend
more strongly and staunchly the autonomy and value of the humani-
ties. After all, many of us have been initiated into and formed by such
acurriculum and ouremployment - as teachers, administrators, policy
advisers, researchers - has been tied up with the successful acquisition
and transmission of the knowledge and values of the libera? arts
curriculum. Yst, there has nevertheless been an increasing sense of
frusiration with the usual terms of debate which have been unabie
either to defend properly the humanities or to take us much further in
understanding its current status and meanings. The strength of Ac-
counting for the Humanities lies in its elaboration of an alternative
way to see the relation between the humanities and the sphere of
government. Rather than drawing on the familiar rhetoric of au-
tonomy/intervention, the authors argue that there have always been
degrees and forms of interdependence and interaction between the
two spheres:

These polarities [instrumental/intrinsic value etc] and the
oppositional ethic they give rise io are...untrue to both the inner
logic of the humanities and the history of their relation to the
governmental sphere. The history is not onein whick the kumanities
as custodians of our full humanity have fought, successfully or
unsuccessfilly, to maintain their autonomy against the siate.
Rather, it is a history of contingent and unpredictable interaction
-of awhole series of bridges, exchanges and translations - that have
attached ihe disciplines of the humanities to the objectives of
government (p3).

The articles flesh out this ¢laim by examining specific instances
wherg the interesis and activities of the two domains have converged,
such as the establishment of universities in colonial Australia (Ch. 2)
or the interconnections between arts faculty pedagogy and the training
of personnel for social and public administration {Ch. 3).

OCne of the underlying argnments of the coltection is that we cannot
hope to formuiate an adequats, let alone oppositional, response o the
current changes taking place in higher education if we continue to
mythologise the role of the humanities in the past and to insist upon
4 former golden era when this ‘special’ faculty operated independ-
endly of government influence and determination, It is only when we
abanden such generalising and historically suspact view points and
attend 1o the specific that ‘we can begin to Jocate more limited,
intelligibie and useful grounds on which to assess the social role of the
humanities...” (pp. 188-189).

The book is concemed, then, primarily with drawing the lines of
debate differently. Its project is to suggest other ways of assessing
elations between the governmental sphere and the humanities: it is
not to specify a political practice or a formula for a strategic response,

Insome ways, the collection is as much about the writing of history
as it is about the critique of current common-sense attitudes, A major

sinfluence on the authors’ work has been the genealogicat investiga-
tions of Foucault and his concept of ‘governmentality’. An under-
standing of governmentality is important because it is the pivotal
concept on which the claims concerning the interdependence of the
two spheres vest and around which the interpretation of the vast
amount of research material is organised, ‘Governmental’ here does
not just denote federal and state elected parliaments. It refers to the
range of social institutions, practices and discourses which act upon,
regulate, menitor and ‘govern’ the population. The operation of
power is infrinsic to this Foncauldian concept of governmentality. For
Foucault:

power is less a confrontation between two adversaries or the
linking of one to the other than a question of government. This word
must be allowed the very broad meaning which it had in the
sixteenth century. “Government” did not refer only to political
structures or to the management of states; rother ii designated the
way in which the conduct of individuals or of groups might be
directed. the government of children, ...of communities, of families,
of the sick. It did not only cover the legitimately constituted forms
of political or economic subjection, but also modes of uction,more
or less considered and calculated, which were destined to act upon
the possibilities of action of other peaple. To govern, in this sense,
is to structure the possible field of action of others. !

Throughout Accounting for the Humanities the authors employ this
meaning of governmental to develop their critiques of traditionai
defences of the humanities, 1 suspect, though, that the ‘defenders of
autonomy of the humanities’ have been using the term government in
the more usual way to refer to the policies and activities of elected
govermmenis (the narrow sense). At one level the critique in Aecouns-
ing for the Humanities is also directed at prevailing limited
understandings of ‘government’, the state and of the operation of
power. While there is a need for this type of fundamental re-
questioning, | nevertheless wonder whether because the terms of
analysis are in some senge different for the ‘defenders of autonomy’
that they and the authors reviewed here are defending and criticising
two slightly but significantly different things.

As well, at times the use and mixing of these two meanings of
‘government” can be a little confusing. The authors seem to collapse
the strategies of state and federal governments and of other institu-
tions of social administration - health, welfare, mass schooling - into
the same category so that any specificity about the government
{narrow sense) - or of other governmentalised processes such as mass
schooling - and the particular effects and character of its interven-
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