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A BSTRACT Management rif science and related basic research and development by the state is not a
new phenomenon. In this paper it is argued, on the basis rif recent Australian experience, that the
conventional approach which assumes that the research community is a simple system is deepty flawed.
Specificalty, it is argued that a'!J' pattern rif govemment.funding which assumes linear relationships
between funding and scientific outputs is unlikeiy to be productive. Further, it is· suggested that a
quantitative approach to research management is counter-productive to innovation. A range of ideas is used
in deoeloping a more productive set rifpo licies fir basic research and development. .
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The man agement of science by the sta te is not a new ph enom enon . Indeed, the orig ins
of scient ific endeavour being dire cted towards pu blic benefit can probab ly be traced back
as far as the 17th century in the literature of Francis Bacon. The putential effects of a
well-directed science policy are so grea t that govern me nts of all types seek to contro l
resea rch in a quest for inn ovat ion and polit ical or econo mic survival. As Van del' Muelin
and Rip2 observe, 'govern ment fundi ng of resea rch has always been limi ted to the
socio-economic relevan ce of research' . T his applies irrespective uf govern ment ideology
and despite ad mitted differences in national styles of science fund ing.

Conside r the following two statemen ts. The first is by Michael Polanyi, writing about
the impact of Stalinist ideo logy on basic scientific research in 1930s Soviet Union:

I first met qu estion s of philosophy when I cam e up agai nst the Soviet ideology under
Stalin which denied justification to the pursuit of Science. I remember a conver­
sation I had with Bukh arin in M oscow in 1935. T ho ugh he was head ing toward his
fall and execution thr ee years later, he was still a lead ing theoretician of the
Communi st party . When I asked him about the pursuit of pure science in Soviet
Russia, he said that pure science was a morbid symptom of a class society; under
socialism the conception of science pursued for its own sake would disappear , for the
interests of scientists wou ld spo ntaneously turn to problems of the current Five-Year
Plan.3

The second comes from recent analysis in Austra lia, a liberal democracy appa rently in
the mainstream of the general move in the glob al economy towards deregulation and
'economic rationalism ':

The ongoing obsessio n with nat ion al priori ties, guide lines and coordination which
imbues educationa l, research and techn ology pronoun cements is a strange parad ox
in a society in whi ch its econo mic affairs emphasise deregulat ion and mar ket
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orientation. In the case of universities, there appea rs to be little appreciat ion on the
part of the commonwea lth bureaucracy of th e intrinsic mission , culture , values an d
workings of the institu tions, nor of what motivates their aca demic staff.4

In both cases govern ments have assumed that inn ovative resea rch will follow govern ment
fun ding of science . Such assumpt ions are based upon a relationship between basi c
scien tific research and the na tional innovatio n system known as the linear model. T his
paper argues that there are two rela ted flaws in this mod el.

The first is that it uses an unrealistic and simplistic view of organisations. Instead, we
suggest that orga nisations and gro ups of orga nisations are better looked on as complex
systems in which the rela tionship between inputs and outputs is unpredictable. The
second flaw is even more bas ic: the linear view taken by govern ments seeking to contro l
and furth er scientifi c research is based on a quantitative view of research, one that is
base d on the measurem ent of tangible inputs and outputs. T he simple mod el of
organisations and quantitative approaches are both part of the mod ernist project that
atte mpts to ' . .. develop obje ctive science (and) universal morality and law .. . ,. 5 T he idea
is to use rationally structured orga nisations and form s of thought in order to enhance
socie ty, the very essence of what de Solla Pri ce called 'bi g scicncc' i''

The argument proceeds in three stages . We begin with a b rief consideration of the
recent history of resea rch fund ing in Australia, conce ntrati ng on the key area of Hi gh er
Education funding, in order to indicat e the struggle that the Austra lian Government has
had in trying to link research to perceived nation al needs. T he perils of using a simplistic
view of the research system and the organisations within it are then discussed before
conside ration of the rela ted an d fundamental problems of a quantitative approach to
controlling research.

Australian Higher Education Research in the 19805 and 19905

T he general patt ern has been one in which fund ing was linked to nat ional purposes. A
ran ge of gove rn me nt ac tions from 1980 to 1994 dem onstrate this. Garrett-jones et al.7 list
15 separate major government initiatives to th is effect taken between 1980 and 1994,
including a major recon struction of the Commonwea lth Scientific and Industri al
Resear ch Organisation (CSIRO), various attempts at science priority setting and at­
tempts to develop indi cators for academic research. This patt ern of policy makin g is one
whi ch demonstrates continued affi rma tion of the imp ort an ce of knowledge and research
while at the same time seeking to contro l and direct it. This is perhaps most evident in
the significant high er educa tion secto r in the late 1980 s and early 1990s.

With th e release of a Wh ite Pap er on higher educa tion in 1988 , the Aust ralian
Go vernment comme nced a sustained process of policy develo pment and stru ctural
reform in the higher educa tion sector. By the issue in May 1989 of its Scien ce and
Technology Stat ement, the Austra lian Gove rn ment had estab lished the policy direction s
whi ch were to serve as the foundations for its programme of rad ica l change to the high er
education system and the man agement of resea rch .

T he Austra lian Government' s pub lished motives for wishing to enha nce the research
effort in the high er education system were to 'e nco urage fundamental inquiry for the
advanceme nt of knowledge; to develop skills in analysis, interp reta tion and problem
solving; to enhance the nation al scientific and technological capacity; and to create and
maintain a reservoir of expertise which may be applied to probl em s and opportunities
that may face the nat ion ' ."

Emphasising its intenti on to sustain a strong basic research commitme nt ac ross all
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disciplin es, the Australian Government moved after the White Paper ph ase to implem ent
three parti cular aspects of research poli cy. First, the so-called 'binary' system which
divided high er educa tion institutions into two classes-one spec ifically funded for
research and teaching (the traditional un iversities) and the other specifically funded
for teaching only (the form er colleges of advanc ed education)- was aboli shed , thereby
increasing the number of institutions defined by their research aspirations.

Secondly, the Australian Government impl emented a levy on the operating grants of
the pre-IgB7 un iversities for the purpose of providing fund s to the new Australian
R esear ch C ouncil (AR C). T hese funds were then to be allocated by th e ARC through
a compe titive grants scheme to whi ch all univ ersities, including the former colleges of
advanced education, could apply. The ARC was established as one of the four councils
of the Nation al Board of Employment, Edu cation and T raining (NBEET), and given
responsibility ' to make recommendations to the Minister on the distribution of its
research support budget; and to inquire int o, and provide information and advi ce to the
NBEET on a broad range of research po licy matters, such as research priorities,
the coordination of research policy, and measures to improve interaction between the
different research sectors in Australia, .9

Thirdly, the development of man agement plans and the regular provisi on of detailed
statistical informat ion on their research ac tivities, became a prerequisite to the nego­
tiation of evelY university's educational profi le with the Department of Empl oym ent ,
Education, and Training. W hile declaring its intention of not dictating the content and
format of Re search Management Plans (RM Ps), along with acknowledging that each
university's RMP would reflect its parti cular history and mission, the Australian Govern­
ment expressed th e view that RMPs should establish the strategic parameters for a
university 's research , as well as open up to extern al scru tiny the processes by whi ch
government resources were allocat ed to achieve its stat ed research goals.

Universities criticised the introduction of the research profiles concept as an unwar­
ranted attempt to con strain and alter the who le basis of research management within
universities. The Australian Government responded that the qu ality of research manage­
ment within universities needed significant improvement if greater selectivity and
concentra tion, and hence improved research productivity, were to be achieved. It a rgued
that the conside ra ble autonomy held by univ ersities carried with it the responsibility for
efficient man agement and the resear ch profile mechanism was the means by which
universities were to be made publicly accountable for the ir management practices.l"

The establishment of Co -op erative Resear ch Centres (C RC) and incentives th rough
th e ARC for research collaborations between industry and research bodies arguably
provides som e balance to thos e mov es. The aim in establishing CRCs focused on
particular areas of research was to create linkages productive of innovation between
research bodies and between research and industry.I I

These two initiatives represent a significant vari ation on the historical pattern of
university related research funding in Australia because they emphasise co llaboration and
linkage with industry . They still, however, reflect an approach which suggests that there
is a direct me asurabl e connection between monetary input and output. Accountabil ity
for research outcomes measured using conventional quantitative indicators is still
fundamen tal to th ese initiatives and is legitimated by the bureaucratic culture of
managerialism underpinning the CRC scheme.l''

T here can be little doubt that the po licy initiatives and process of structural reform
caused alarm, mistrust, an d determined opposition across the higher ed ucation system.
As suggested earli er , it raised some fund amental qu estions about the nature of scientific
research and the applicability of certain management techniques to science in the
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organisational context of a university. We suggest that the basic flaw in the Australian
approach is to assume that organisations are simple systems in which outputs produce
predictable inputs. The following discussion points out the errors that resulted from
this.

Research Organisations-Complex Systems and Culture

Organisations can usefully be viewed as complex systems in which actions have
unpredictable conscqucnccs.l" In this view they are non-linear feedback systems in which
the actions of people and groups are based on current perceptions which, in turn, are
affected by personal and organisational history and culture. This means that the
responses to action at individual and organisational levels are non-proportional, that is,
they are either under- or over-reactions to the force applied. Examples of the conse­
quences of this abound. A minor unintentional remark about someone's style of dress
may offend a friend of the person with the result that an idea is rejected at a subsequent
committee meeting and a policy therefore fails to be implemented. On a grander scale,
the 're-engineering' of an organisation may be undertaken in order to increase organisa­
tional flexibility and responsiveness. This may include reduction in the number of layers
of management, the introduction of complex computer systems that operate beyond the
skill level of workers and the 'outplacement' of many workers. The unintended conse­
quences of policies such as these in the early 1990s were fear and resentment in
remaining workers and loss of corporate memory-when many people who held
important knowledge were made redundant.

Such unpredictability does not render individual lives or organisation performance
meaningless. Consequences of actions are inherently unpredictable over the long term,
but in the short term established rules and conventions located within an organisation
culture, together with the desire of almost all individuals for a predictable and pleasant
life, leads to stable patterns of behaviour. Similarly, in the short term, the implementation
of policies will proceed as planned but will then routinely diverge from the plan. Some
key individuals may lose touch with ideas while others misinterpret instructions, or
perhaps other organisations withhold information or fail to deliver resources on time. As
Mintzberg'" points out in his writing on organisation strategy, the realised strategy
(the one that actually happens in the world) is not the same as the deliberate strategy
(the one intended).

The implications of this line of thinking for current government funding of university
research are significant. As previously argued, the pattern of government funding and
oversight assumes a linear, cause and effect relationship between government funding
and the production of ideas and innovation. Considered from a complex-systems point
of view this policy is doomed. Complex systems are inherently unpredictable and the
research system, made up of many organisations and individuals, is no more predictable
than any other. Inputs of money mayor may not lead to research outputs, indeed it is
unlikely that money will be used on the precise projects indicated in funding applications
because ideas and staff change quickly and rivalry between and within research
organisations may lead to quick changes in research design and/or aims . Good
research is rarely, if ever, predictable and cannot guarantee outputs. Indeed, the more
ambitious the aim, the less likely short-term results become.

The message for funding bodies becomes even more bleak after further consideration
of the implications of the complex patterns of cultures in the research community.
According to Schein 15 organisation culture is 'a pattern of shared basic assumptions',
while Limerick and Cunnington define it as 'the set of beliefs assumptions and values
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shared by a majori ty of those within the organisation' . 16 Schein 17 fur ther locates
organisation culture in a three layer hierar chy:

• artefac ts
• espo used values
• basic und erlying assumptions

Artefaets are 'visible orga nisa tion structures and processes' such as architecture, dress
and techn ology. Espoused values includ e stra tegies, goa ls and ph ilosophies. Basic under­
lying assumptions, assumptions that guide indi vidu al behavio ur, are taken for gra nted.
Eac h layer is successively less visible tha n tha t ab ove it, with deeper layers hardest to
cha nge .

Culture is passed on to new members of an organisatio n over time, not only in the
learning of values and procedures and in form al induction programs but also by more
subtle revelations yielded as people becom e recognised members of the organisa tion.
Ne wly hired workers observe ar tefac ts such as archit ecture, technology and style of
clothing . They are told abo ut the 'espoused values' of the organisation, they gradually
become awa re of the basic assumption s that guid e behaviour, and their world view
gradually alters to be come consistent with them. Such notions are both impli cit and
powerful, the dee p layer of culture th at forms the core of organisa tion self This will
normally be relat ed to a broad er culture (for example, a disciplin ary culture and natu ral
cultur e) but will have a part icular 'twis t' relevant to the organisation in questio n. Thus
orga nisation members sha re ideas abo ut such things as rewards and punishm ents, abo ut
team work , about qu ality of work, an d abo ut power and influence that are broadly
consistent with a wider culture . Despite this particular orga nisation, cultures may differ
mark edly in deta il. For example, one research organisation may be stat us-conscious and
rewa rd individua ls, another may be basically egalitarian and reward team s, but both will
be consistent with ideas abo ut rewards for effort, high quality of work and com mitme nt
to resea rch.

In any nation al resea rch system there will be ma ny different and often competing
research cultures. A vari ed resear ch community includ es many un iversities and resear ch
bodies and many disciplines. All acad emi c resea rch bodi es, howev er, are arguably similar
in that they have, as part of their basic values, sha red underlying assumptions abo ut
knowledge, research and intclleetual freedom . All also share an und erstan din g that
resear ch is time consuming and results unpredictable.

In contrast, the cultur e in government bu reau cracies in charge of oversight of
research outputs and research funding is, we suggest, uniformly mod erni st at this basic
level. Cont rol is the key aim of policy, bou ndari es within an d between organisations are
viewed as stro ng, and measurem ent of outputs is the major bureau crat ic task. From the
gov ernm ent perspective, ' research manageme nt' really mean s the effective managem ent
of human and finan cial resou rces. The Austra lian Department of Employment, Edu­
ca tion, Training and Youth Affairs (D EET YA) system strives for a stable system that uses
simple qu antitative tools to measure progress. This is, of course , legitimated by a
govern me nt who is often called into account by a broad constituency who believe contro l
over expenditure should be bo th tight and obvious.

This contrast between govern me nt bureau crat ic culture and academic research
culture inevitably exacerbates tensions betwe en funding bod ies an d researchers. Ne ither
really understands the persp ective or language of the oth er, nor is ever likely to be able
to do so. A routine respo nse of bureau cracy in this situation is to strive for further
contro l, furth er measuremen t of inputs and outputs, if only because the resear ch process
in the middle is a 'black box ', fund am entally unknowable. The modernist mind-set is
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peculiarl y inappropriate to research managem ent because it is focused on order ,
simplicity of purpose, measurem ent, short term and stea dy results, and control.

Is there a better model? Writers on innovation in th e managem ent literature provide
some indication . Inkpen and Ch oudbury'" suggest th at , in the face of uncertainty, an
absence of deliberate stra tegy can stimulate creativity and promot e innovation. Allied to
tha t they suggest the need for flexib ility in organi sation stru cture . Quinn and Vo yer'"
suppo rt this comme nt on structure . Staccy" sugges ts that the job of th e leader in a
turbulent world is not to direct others but to establish conditions wh ere creativity is
released-loose boundaries, freedom to select activiti es, follow up ideas . Brown and
Eiscnhardr" concur, emphas ising the need for good communica tion links and extensive
int eraction.

The overall message is to create communicat ion rich organisations with flexible
struc tures within which empowered individuals can pursue their ideas. Ther e is an
acce ptance of turbulence rath er than an attempt to damp it down, and a move away
from measurement towards enco uragement. In this style of or ganisation resources would
not, as is now the case in Australia, be spen t on assessm ent of applicat ions and outputs
but on communications, infrastruc tur e and the research itself. It is, from this perspective,
far more efficient and effective to provide seed funding for all research ideas that show
a hint of promise and then follow up any research programs that can demonstrate
progress with significant funding at a later stage . Assessment at this later stage could be
inexp ensive-no results, no funding. Such a system would build the research capacity
of the Australian community, enco urage new researchers and encourage a diversity of
ideas. Priorities would eme rge, they would not be artificially (and inefficiently) enforced .

In contrast, the basis of a bu reau cratic approach to research managem ent is
measurem ent of inputs and outputs . In the next section of the argume nt we explore the
defects of this practice.

The Flaws of a Quantitative Approach to Research ManageInent

Applied to government research funding the notion of a qu antitative approach is, at best,
p robl em ati c. The basic task of developing a set of valid measures for success in funding
is complex. To a certain extent inputs can be measured in do llar terms-though putting
mon etary values on the cultural and int ellectual resources fund ament al to good research
is difficult. Research ou tputs are far harder to measure. Even more difficult to quantify
are the relationships between resear ch and the broad innovation and productivity aims
of research po licy. In response to such cha llenges DEETYA has emphasised those aspects
of science policy that can be measured using the ir cur re nt level of human resour ces based
knowl edge and skills. T he result is a concentration on financial inputs and very simple
counting of units of outputs.

For bureaucrats (anxious to progress in their caree rs and charged with the role of
measuring progress) the specialised knowledge and research skills required to make
judgements on the quality of research that covers th e entire range of scientific disciplines,
methods and agendas are at best secondary conce rns. A recent example of the
co nsequent difficulti es (and the lack of research ba ckground of DEETYA stafl), publi­
cised by the Australian Broadcasting Commission's 'Science Sh ow ' radio programme, is
the refusal by DEETYA to acce pt a 'Letter to Nature' as a refereed publication for
the purposes of an annual publication survey on the grounds th at a letter to a journal
did not qu alify as a substantial research article. Those who are fami liar with scientifi c
journals will know that journal articles in Nature are called letters for historical reasons
and that a publication in Nature is usually a highlight in a good research career.
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In Au stral ia, a t th e present tim e, the method of measuring research performance for
th e purpose of resource allocation is the R esearch Quantum Pu blicat ion Coun t (R Q PC).
The RQPC is an exhaustive effort to collect and classify publicati on outp uts by
DEETYA. Essentially, it is confine d to annua lly counting th e gross number of entries
each instituti on ca n place in the simple classification categories whic h are differentl y
weigh ted for funding purposcs.f At th e ' top end' th ese include refereed journal articles,
research bo oks and chap ters in books. Further towards th e 'bottom' come refereed
co nference papers, unrefereed conference pap ers and creative works. T he RQPC has
received conside rable cri ticism after a KPM G Peat Marwick audit in 1994 revealed th at
th e error rates of publication classifica tion for the RQPC ranged from 32 to 80%, with
an ave rage of 60%. An accep ta ble rate of erro r is considered to be 10% or less.23

Aside from th e inaccuracy of th e publicati on classification system, most criticism of
th e RQPC m ech anism of rewarding research performan ce is mad e on th e basis that it
has no way of m easuring q ua lity." No subtlety is evide nt in th is p ro cess, it is a simple
co un ting of publications. A very good j ournal article in a highly prestigious journal rates
th e same as on e in a new and perhap s tempor ary journal , a gro undbreaking book or idea
is the same as a ro uti ne 'me too' bo ok. Acade mic writers are th erefore edge d towards the
writing of routine material be caus e caree rs will not prosper with out publication and it is
much harder to write genuinely new m aterial than follow establishe d paths. The old
maxim 'publish or perish ' prevails.

This quantitative government approach comes within th e paradigm of modernist
management, whi ch asserts th at if a property ca nno t be measured it must be treated as
subjective conjcctu rc. P This ou tloo k is sum marised in K elvin's Dictum tha t 'when you
ca nnot express it in numbers , your knowledge is of a meagre and un sati sfactory kind '.
The ap plication of modernist th eory to in tan gibles such as knowledge and info rmation
is a particularly vex ing problem and is a matter of great conce rn within the eco no mics/"
and man agcmcnt/ " disciplines. For exa mple, a prominent eco no mic th eorist, J oseph
Stiglitz, has dism issed the sugges tion th at:

we ca n write down a production funct ion for knowledge, with inputs producing
outp uts, and having don e th at , we can th en treat the production of knowledgc j ust
like th at of any ot her good.28

C arter , in an essay for a 1995 GECD forum on the knowledge-based econo my
shared this senti me nt.

M y colleagues in sociology and history love to tease econo mists by calling econo mics
'Q ueen of th e Social Sciences' . This royal sta tus is based largely on measurement;
our ability to quantify our variables . .. T rad itional systems of accounts, on which
both our micro a nd macro economic analysis rests, give a distorted picture of th e
rising kn owledge-based eco no my . Is our crown at risk? D are we ad mit that we can' t
really quantify at all? T hat the empe ror's, or, wo rse yet, the empress's, clothes don 't
fit? That she may be naked? 29

M an agem ent th eorists appear to be facing sim ilar difficulties. For example, a recent
in troduction to a special forum on innovation in th e Academy qf Management Review has
suggested that

T he orga nisat ional innovation research . . . has focussed on the variables that facili­
tate squeezing th e most out of organisations .. . The work has search ed for statisti­
ca lly sign ifican t assoc iations amo ng innovati on and specialisa tion , functiona l
differ en tiat ion, profession alism , participatory work environme nts, administrative
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int en sity, and slack resources, to name a few of the most common varia bles. All of
these searches have concentra ted on th e means to effectively squeeze innovative
activity out of orga nisations, with little regard for the continuo us acc umulatio n of
knowledge th at p rovides th e source of that capability' r'"

So, th e process of knowled ge creation represen ts a problem for m anagement and
econo mics as well as for govern me nt research policy, but wh y have th ese difficulties
arisen? T he answer to this question a rgua bly lies in th e incompati bility between a
sophisticated concept of knowledge and the 'ri ver bed ' assump tions underpinning the
m ainstream of conventiona l man agem ent an d economics, and subs equently impo rted
int o gove rnment processes. T he norms of th is mainstream include an emphasis on
rati on aliry' ! qu antitati ve mcasurcmen r' f an d an assumption th at 'data rep resent th e
truth abo ut an objectively measured world,.33 By contrast, the growing trend in
knowl edge th eory is to conside r th at ther e is a subjective and tacit dimen sion to
knowledge whi ch cannot be articulated or quantified." Polanyi 's notion of ta cit knowl­
edge has fuelled int en se debate on the need to treat knowledge differently from othe r
commod itics.P Furtherm or e, . th ere is a stea dily growing body of theory which suggests
that tacit knowled ge is an essential part of th e innovation processr'" From thi s point of
view the ponderou s and numbers-d riven approach of govern me nt research bureaucracies
is particul arly flawed because it cannot , und er any conceivable circumstances, take ta cit
knowledge into acco un t.

Fiol 's review of curren t innovation managem en t theory provides a further line of
argum ent. Sh e advo ca tes the metaphor of orga nisatio ns as knowledge sponges in which
th e qu antity of innovati ve output is depen dent upon how mu ch knowled ge th e organis­
ation has absorbed to begin with. In othe r words, we cannot learn without a goo d
knowledge base .37 The type of pre-exist ing knowledge also dictates what sort of
knowledge can be absorbed, assimilated and exploited by th e orga nisa tion.I" For th e
research community ge nerally thi s view rei nforces th e need for th e broadest possible bas e
of knowledge in order that new ideas cannot only be init iated bu t also understood and
further develo ped. Innovati on witho ut prior knowled ge is improbable from Fiol 's point
of view because it req uires a ' repackaging' of ideas into socially useful goo ds or pro cesses,
some thing which canno t take place with ou t a goo d knowledge base. In te rms of
un iversity research and universities the pursuit of efficiency in term s of generating
tangible outputs such as pu blications (i.e . squee zing the spo nge) for th e minimum degree
of input fails to direct enough atte ntion to building of the knowledge base. It can be
argued that it actua lly erode s th e tacit knowledge base of th e research effort and results
in a dimin ished innovati on capaci ty. An exa mple of this point, whi ch demonstrates th e
impor tan ce of tacit knowledge and inta ngible organ isati on al capita l, is th e deb at e on th e
decline in the visibility of Australian science at an int ernati on al level.39 One process
which 'fills th e sponge ' is th e diffusion of knowledge through communication networks.l ''
The eros ion of th ese networks was d ismissed by Bourke and Butl er as a source of th e
declin e in the visibili ty of Austra lian science on th e gro unds th at- the proportion of
co-authorship with int ern ati onal researchers had actua lly incr eased . H owever thi s m ay
not rep resent the full story. Althou gh th ese form al alliances and networks are readily
m easurable through ana lysis of collaborative gra nt applications and cita tion analysis,
curre nt research has emphas ised th e importance of informal networks in the diffu sion of
information .41 Again, these informal networks, whi ch have be en suggested to be major
conduits for tacit knowledge, are very difficult to quantify and are unlikely to be
ade qua tely assessed using qu antitative measurem en ts suc h as cita tion an alysis and
publicati on counts.V T he deteri orat ion of this 'organisa tional cap ital ' , represe nted by
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these networks, has been suggested as contributing to the declin e in the visibility of
Australian scien ce at the international level.43 Most importantly, the present RQJ)C
system used by DEETYA does nothing to rectify this problem. The types of output
whi ch may represent the building of these networks , such as conference pap ers and
working papers, are discouraged in favour of refereed journal publications .

Conclus ion

Fuller44 remains optirmsuc about the managem ent of science for national compe uuve
advantage, whil e Porter45 gives it a central role in explaining the competitive advantage
of nation s. Like any activity, scientific research can be enhanced by the effective
combination of lab our and capital.l'' However, we suggest that capital needs to be
conside red in broader terms. Tacit knowledge and the networks whi ch carry tacit
knowledge are a vital part of organisational capital even though they are not readily
measurabl e or easily managed.

It is commonplace to suggest that more money needs to be given to research , and
as the argument has already suggested, links between research and industry and research
clusters (the CRCs) further encouraged. On the other hand, the tendency towards ever
more (pseudo) precise measurement of outputs must be reversed . This will take time
becau se it is embe dded in carefully construc ted bureau cratic ca ree rs as well as a still
dominant modernist mind-set. Although man agem ent and accountability are inevitabl e,
the .tr end towards measurement over research needs to be reversed. The bureaucratic/
linear system of research poli cy makin g and impl em entation is deeply entrenched but can
be slowly altered with positive actions such as those that have been proposed. G iven the
cultural inertia of the bureau cratic culture this process of change can be likened to
turning around a super-tanker-it can be done but takes time and the pilots (and in this
case these ar e pilots who admit they cannot assert effective control) must be willing to
wait for a conside rable period of time before the results of policy cha nge are evident.

Perhaps mo st importantly we should bear in mind Fiol's metap hor of organisations
as sponges . Rationalist managem ent of univ ersity and basic research pla ces a premium
on product outputs and efficiency. In other terms, squ eezing the sponge. The warning
that 'A spo nge that has been left to dry out to the point where it can no longer absorb
anything new will not generate outputs no matter how effectively one squeezes it'47 is
timely for the management of Australian public research.
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