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RESEARCH MANAGEMENT AND
COMMERCIAL MARKETS:

CULTURAL CHANGE IN
AUSTRALIAN RESEARCH

INSTITUTIONS

Tim Turpin and Adrian Deville

Research institutions and universities have undergone significant organisational change
during the past decade . While these organisations have been pressed to attract an
increasingly larger proportion of their research budget from industry, they have intro
duced business principles and practices in order to manage their scientific research
and to focus it more on producing commercial outcomes. As individual scientists and
institutions have responded to these changing research environments, the research cul
tures of these organisations have undergone a transformation. This paper seeks to
unpack the notion and process of 'cultural change'and to emphasise the social dynam
ics that underpin such change.
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RESEARCH ENVIRONMENTS AND CULTURAL CHANGE
Researchers in Australia have been confronted during the past two decades with
rapidly changing research environments.I There has been an increased emphasis
in government policy on making scientific research more relevant to national and
community needs, on directing funding towards specific targets and on increasing
funding from business enterprises to support public sector research. Funding has
become more competitive and there has been a growing emphasis on accountabil
ity,both in terms of deciding where to allocate resources and injudging how effec
tively those resources have been used. Increasingly, research outcomes are ex
pected to be demonstrably of social or economic advantage to the nation, and, in
particular, to the organisations within which the research takes place.

As the broad research environment has become more complex and uncertain,
institutions have at the same time been compelled to deal with the changes more
independently and more actively. ' Both public research institutes and universities
have responded to their changing economic, industrial and political environments
by moving toward a more commercial style of organising, planning and carrying
out their scientific research.

Changing environments, however, are a major source of uncertainty for organi
sations. They raise uncertainties for management trying to maintain control in
relationships with external organisations and they also raise uncertainties for man
agement trying to maintain control across boundaries within their own organisa-
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tion. Inorder to reduce the level of organ isational uncertainty, managements often
forge new links or alliances with groups that were previou sly considered outsiders.
This process of social exchange involves action between individuals within or
ganisa tions, action between individual s across organisations, and institutional ac
tion between organisation s:' The organisational changes that have resulted from
these exchanges have often been described in terms of 'cultural change ' suggest
ing changes in deepl y embedded organi sational values.

The concepts of 'o rganisational culture' and 'cultural change' have often been
used as general label s to capture all that is different or unique about an organisa
tion. Used in such a general way, these concepts tend to mask the deeper social
dynamics of organisations and the social action and interaction that underpin change.
It is one thing to identify changing values and perspectives within an organisation,
but it is quite a different thing to explain the process through which such change
has occurred. By simply describing change or difference as cultural, the day-to
day imperat ives and social dynamics that drive change and support the 'difference '
between institutions fall from view and are instead reflected as mere shadows in
the distance . An alternative approach is to focus on the intersection between chang
ing research environments and individual and collective adaptation to these envi
ronments. From this perspective. it is possible to maintain an emphasis on the
social dynamics of cultural change, rather than simply identifying the change.

In this article, we explore the process of cultural change within Australian re
search institutions as they and their research practit ioners negotiate changing re
search environments. In particular, we focus on the penetration of commercial
objectives and business practices into the core activities of research scientists and
research managers. From our analysis, we argue that research managers must rec
ognise that with the increasing mix of activities and objectives within large re
search institutions the crit ical management task is not simply to manage the change
from one cultural perspective to another. Rather, the key task will be to manage the
alliances between quite different cultural perspective s.

Our analysis draws principally on fieldwork carried out during 1993 in the Aus
tralian Commonwealth Scient ific and Industrial Research Organisation (CSIRO).
The CSIRO is Australia 's largest employer of professional scienti sts and one of the
world's largest multidi scipl inary research institutions. The study, carried out in
collaboration with the CSIRO, explored the nature and depth of cultural change
within four divisions of the organisation. Fieldwork was carried out in two phases.
In the first phase, in-depth interviews were carried out with 144 research scientists
and managers in four divisions of the organi sation. The divisions were selected
from three of the six CSIRO institutes, each with a different focus scientifically
and industrially, and each with a different history of association and relationship
with its respecti ve industries or stakeholders (as they are described by CSIRO).
Respondents included a mix of scientists in terms of designations and salary levels,
time spent in the organi sation, age and sex (where possible), and repre sentation of
the different programs and project s within division s. There was some variation
between the division s, but each sample was relatively representative of the compo
sition of the divisions.
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In the second phase, the preliminary findings from the first phase were presented
to staff groups in each division after which a follow-up survey was distributed to
the original interviewees, as well as to a wider group of respondents. The follow
up survey yielded a total of 155 responses. In total, data were collected from inter
views with 20 I respondents including both research scientists and research manag
ers.

The extent and pace with which the CSIRO has responded to changing economic
and political imperatives, particularly in the last six to seven years , has been dra
matic and the changes have reached to the heart of the Organisation's structures.
Although the CSIRO and Australian universities have their own particular experi
ences, similar changes have been taking place in research institutions throughout
the world.' The experiences within the CSIRO can therefore provide important
insights into the way the organi sation of research is changing more generally.

THE CHANGING RESEARCH ENVIRONMENT
Financial Competition

The national environment within which publicly funded research is carried out in
Australia has become increasingly competitive. However, it is not that less re
search funding is available, but rather that competition for funds takes place across
research organi sational boundaries. The extent to which this change has occurred
in Australia is evident in national data on research expenditure.

Total gross expenditure on research and experimental development in Australia
has more than doubled between 1984/5 and 1990/ I, from A$2.4 billion to over A$5
billion in 1990/1.5 In constant 1984/5 prices, this represents a growth of 45.5 per
cent. This growth in research expenditure, however, has been unevenly distributed
across the business, government and higher education sectors and has been matched
by a considerable growth in the overall size of the system." Gross expenditure on
research in Australian universities, for example, has doubled and business expendi
ture has nearly trebled, while expenditure by Commonwealth research institutes
has been far more modest. Between 1984/5 and 1990/1, university research spend
ing increased by 97 per cent at current prices (from A$686 million to A$I ,351).
Expenditure in the Commonwealth government research sector increased by 55
per cent ($669 to $370 million), while in the private sector, business expenditure
has increased by 177 per cent (from $653.7 to $1,813.2 million) . This represents a
significant proportional shift of Australian research expenditure away from public
sector research institutions towards private sector research, and, to a lesser extent,
toward higher education research (see Figure 1).7

One outcome of the 1980s has been that while research activity in the university
system has expanded by 6200 person years (36 per cent) between 1984/5 and 1990/
I, the level of activity in the Commonwealth research sector, according to the same
indicator, has remained virtually unchanged (11,119 to 11,386 person years) ." The
CSIRO, for example, actually declined in overall staff numbers during the 1980s,
with 1993 being the first year to show an increase on the 1981 staff level of 7,381
(7406 in 1993). The Defence Science and Technology Organi sation (DSTO), Aus
tralia's second largest research institution, has recently announced its expectation
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of reducing its overall staff by 15 per cent during the next four years. In late 1993,
the Minister for Science began actively seeking ways to ' rationalise' the activities
of the Australian Institute of Marine Science (AIMS), the Australian Nuclear Sci
ence and Technology Organisation (ANSTO) and the CSIRO through divisional
amalgamati ons.

FIGURE 1

Gross Expenditure on Research and Development by Sector:
1984/5 and 1990/91
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Source: Australian Bureau ofStat istics, Catalogue 8/ / 2.0, Table l .

Pressures on Organisational Boundaries

One of the organisational responses to this more competitive funding market has
been that research institutions and universities in Australia have developed closer
funding links with industrial enterpri ses. Commonwealth research institutes such
as CSIRO , DSTO, ANSTO and AIMS now seek to attract at least 30 per cent of
their research expenditure from non-government sources and have introduced pro
cedures for identifying and supporting 'p riority ' areas of research . Industry-based
research funding collected through industry levies is now also allocated more com
petitively through corporations and councils, and distributed to encourage industry
research organi sations to be more active in the commercialisation of research.
Government research institutes and universities bid competiti vely for these indus
trial funds.

While the system has become more competiti ve and thrown organisations such
as the CSIRO and universities into competition with each other for research funds,
new groupings and alliances have been formed that challenge traditional organisa
tional boundaries. There has been a trend in the university system toward the
formation of research centres and multidisciplinary research. Government funding
program s have promoted collaborat ive research through the formation of Key Cen
tres for Teaching and Research and Collaborative Research Centres (CRCs) . Infra
structure funding mechani sms have promoted the sharing of major facilities and
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specific project collaboration has been promoted through the provision of collabo
rative university and industry research grants . Between 1981 and 1991, business
sector funding for research in higher education increased by 74 per cent, indicating
a considerable growth in industry and university research linkages." Research in
tensive business enterprises, public research institutes and universities have in
creasingly sought new models for collaborative research arrangements. 10 The agree
ment reached between the Commonwealth government and the CSIRO to adopt a
30 per cent external funding target was introduced as a means of increasing col
laboration with industry and other research agencies. Similarly, the DSTO has re
cently announced in its corporate plan for 1993-97 that its in-house expertise will
be augmented by a program of contracts, agreements and cooperative research ven
tures at both the national and international level."

With research environments becoming both more competitive and more com
mercially oriented, the boundaries of research activity have come under consider
able pressure to adjust. New alliances between research groups and business part
ners have emerged and old alliances have taken on new meaning as research man
agers have been given responsibility to manage the boundaries between science,
industry and commercial activities.

Organisational Responses to Changing Research Environments

In the CSIRO, there is now a marked difference in the relationship between scien
tists and managers that existed in the 1960s and that which predominates in the
1990s. Three decades ago, the issue of who drives the research agenda in institu
tions such as the CSIRO was described in quite unambiguous terms . These prior
ity decisions were generally derived through negotiation between the Chief of the
division and the researchers within the division.

No matter what the field , the purpose, or the source of the financi al support, the re
search staff decide, devise and direct their own research programs, and every research
officer in the C.S.I.R.O. is expected within a few years of the commencement of his
research career to take full responsibil ity for his own area of research activity."

During the I 960s, the relationship between the Chiefs of divisions, research sci
entists and the organisation executive was described as the core building block for
research activity. Gillespie, for example, has noted that in the CSIRO of the I 960s ,
the process of decision-making alway s moved in two directions between the three
categories of researcher, Divisional Chief and the executive:

Individually or collectively it is required of members of the research staff that they are
able to understand and place in proper perspective the problems of the community with
which they are particularly concerned, and exercise skill and judgement in the choice
ofdirection in which to conduct their investigations ... It is their responsibility to make
the best use of the costly facilities under their control. 1.1

The role of the corporate body was seen as ensuring that the scientist did not
experience undue frustration through unsympathetic administration: 'Flexibility
of organization is essential and it must be adapt able to the individual, not the indi
vidual to it' . 14 This observation contrasts starkly with more recent views that em
phasise the importance of shifting this responsibility into an organisational struc-
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ture where 'business-like practices ... ensure that its resources are used with maxi
mum effect' .15 The CSIRO Chief Executive, for example, has argued that the bound
ary between business and public sector research should be almost indistinguish
able : 'Bureaucrats and scienti sts acting alone are not usually the best judges of
what scientific breakthroughs will be ... a seamless link with the business commu
nity is required' .1 6 There is evidence that suggests the seam between industry and
research is not a hierarchically managed inter-connection between organi sation s,
but rather, a laterally connected set of relation ships between individuals and or
ganisations.'? Yet organi sational structures often reflect quite different assump
tions.

Through the 1980s, the CSIRO was confronted with changes both in government
and public expectations, as well as changes in financial and industrial comm it
ments. Through a decade of economic rationali st policies and economic downturn ,
the Organi sation has been particularl y vulnerable to severe questioning of its value
to the nation ." It has been subject to growing pressure to not only demon strate its
worth , but to adopt 'business-like practice s' to ensure that its resource s are used
with maximum effect. 19 Some of the major organi sational changes adopted during
the past decade are worth summarising.

In 1984, the CSIRO establi shed a commercial arm (SIROTECH Ltd.) to manage
its business activities and promote the transfer of research output with commercial
potenti al into the industrial sector. In 1987 , the Organi sation went through a proc
ess of restructure that reduced the number of divisions by 25 per cent. In 1989, a
target was adopted for external earnings at a proportion of 30 per cent of total
income and, in 1990, a priority setting exercise was set in place across the entire
organi sation to bring national economic and commercial factors into the prior ity
setting process . At the same time, employment categories across the entire system
were reclassified into a set of functional areas , and a single eleven-level structure
covering all staff, including the Chief Execut ive, was introduced. The structure
and operation of the salary system, together with new competency-based guide
lines, were made a central part of the CSIRO 's human resource strategy."

In 1988, the CSIRO Executive Committee took the decision to make research
projects the basic unit of research for planning , funding and managing purpo ses.
Thus, the project and program managers assumed increased importance within the
organi sation , taking responsibilities for managing staff and resource s, as well as
becoming more accountable for securing income. As a senior executive has put it
recentl y, ' the pursuit of funds for research has become a new and crucial responsi
bility ' .~I This responsibility has been driven home further at the program manager
level. The latest policy circular on the definition of tasks for program managers
include s the following tasks: identifying commercial prospects; managing intel
lectual property; implementing the Organisation 's commercial policie s; evaluat
ing the capability of program resources to contribute to commercial outcome;
working with the commercial manager; and proposing pricing and intellectual
property outcomes. During the 1990s, the CSIRO has become more strategic in
terms of human resource management and more commercial in general, seeking
new ways to facilitate greater staff mobility, collaborating more exten sively with
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academic and indu stry researchers and exploiting this linkage by the use of multi
disciplinary team s with higher levels of interna l and external interac tion." Further,
the changing environment has led to the acceptance of a need for 'more focused
training and development' , a ' realignment of the entire business strategy ' and the
'development of a whole new set of skills and behaviours that were quite foreign to
many scientists'. 23 The se changes reflect organisational pressures on researchers
and research manage rs to become engage d across a whole range of commercially
related activities. At the same time, however, our data show that from the perspec
tives of practising scientists these intentions sit ambiguously alongside deeply held
views about scie ntific excellence and industrial rele vance.

NEW BOUNDARIES AND NEW TENSIONS
There is now a stark difference in the nature of organi sational tensions that pre
dominated durin g the 1970 and 1980s, and that which has emerged during the
1990s. Flood has noted that the 1970s and 1980s produced orga nisational tensions
as the autonomy of scientists and the scientific values by which their work was
judged became increasingly reorgani sed through strategic planning based on cor
porateexpectations of relevanc e and accountability. Although he argues that CSIRO
links with industry have been remarkably unproblematic in the way they have struck
a balance between the internal demands of the organi sation for scientific exce l
lence and the externa l demands for relevance, he observes that the strateg ic man
agement of the Organi sation in setting corporate objectives has threatened this bal
ance between industry and science. He described the CSIRO of the 1980s as an
organisation that has changed from an institutional style that supports autonomy to
a strategic style with centralised direction, less individual freedom, bureaucracy
and accountability requirements."

In the wider research environment of the 1990s, different patterns of communi
cation, new criteria for assess ing performance and success and new patterns of
individual and organisational allegiance are becomin g embedded in the research
management activities of the CSIRO. For example, the introduction of an organi
sational wide personnel evaluation system, the Personnel Performance Evaluation
(PPE), represent s a powerful symbol of corporate management over what was pre
viously experienced as a science or peer driven system of personnel evaluation.
Yet only 2 1 per cent of respondents to the present study responded negatively to
ward the introduction of the system, and of this 21 per cent, many acknowledged
that the mechani sm was useful for the Organisation in the 1990s.

A view widely shared amon g the 200 respondents interviewed durin g the present
study was that the research environments of the 1990s were substantially different
from the environments of 1980s and that the organi sation and its research scientists
needed to adjust to these changes. Ideas about the importance of industrial rel
evance and multidisciplinary team -based research appeared deeply embedded in
the broad expectat ions and organi sational values articulated by researchers across
the four divisions. The se embedded values stood in contrast to a markedly weak
acceptance of commercial values (in term s of research being driven by financial
considerations) and the introduction of new organisational structures for managing
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research . Expectations and ideas about the need to concentrate CSIRO research in
areas of greatest value to Australian industry and benefit to Australia 's social and
economic development were strongly linked to long-standing values about scien
tific excellence and performance. Although there were differences in ideas about
how such links should be steered, the importance of the link was unambiguous.
This positive view of industrial relevance was also reflected in the level of impor
tance respondent s placed on the industrial and scientific networks within which
they carry out their work.

The two most welcome changes identified in the study were:

• ' increased relevance of research to industry' ; and,

• 'more multidisciplinary/team based research '.

In contra st, the least welcome changes were overwhelmingly identified as:

• 'an increased emphasis on generating income' ; and,

• 'an organisational emphasis on what was identified as ' line management struc
tures' .

Although the research cultures of the divisions studied clearly reflected the ar
ticulated corporate goals, broad tensions and ambiguitie s could be observed in per
ception s about the way the integration of science and industry was managed. These
tensions were not so much associated with a 're-direction' of scientific research, a
sharper focus on industrial application, or an increased emphasis on strategic plan
ning, but rather, were associated with the commercial strategies that were perceived
to be driving them. It was not so much the introduction of performance manage
ment processes that struck chords of cultural discontent among respondents, but
the view that they were driven by economic criteria perceived to be incongruent
with ideas about scientific excellence or industrial relevance. The tension in the
1990s is therefore not so much between researchers as 'autonomous scientists' and
organisational demand s for corporate objectives and judgements of outcomes. It is
more between the scientific and socio-economic values that provide the cultural
capital for ' relevant research ' and the commercial values that provide the eco
nomic capital for the institutions themselves.

This tension was clearly evident in a follow-up survey carried out during the
second stage of the present project. In this survey, a series of question items were
drawn from the earlier interviews to elaborate clusters of research 'va lues' associ
ated with scientific, industrial, management and commercial activitie s. Responses
to nineteen items were scored and sorted according to their level of support. A
factor analysis of the nineteen variables supported the earlier findings of the study
that both scientific excellence and industrial relevance were two separate but com
plementary sets of research values. On the other hand, the two items associated
with judging research according to 'commercial value' scored lowest on the mean
scale and were experienced as intervening in this complementarity." These re
sponses serve to illustrate the inclusive nature of the boundary between scientific
research and industrial application and the exclusiveness of boundaries between
these domains of activity.
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The organisational changes experienced within the CSIRO are mirrored in the
Australian higher education sector. In 1987, a Commonwealth Government White
Paper on higher education reform ushered in a new era in higher education re
search. The reforms that followed removed the college and university binary di
vide and created a Unified National System of higher education. This brought
previous teaching-only institutions into the university research marketplace, as well
as new disciplines such as podiatry, nursing , occupational therapy and home eco
nomics. As the research environment moved from one largely characterised by
individual autonomy and local institutional decisions about priorities to one char
acterised by centralised policy and competitive institutional processes, new amal
gams of institutions were steered toward developing research management plans
and concentrating research effort into new organisational groupings such as re
search 'centres ', research 'programs' and research 'institutes' that characteristi
cally intersect traditional departmental research boundaries." Universities through
out the 1980s established commercial arms to market their teaching and research
activities, set up offices of research to manage research within institutions, intro
duced research priorities and established rules for setting up, managing and dis
banding research centres." The identification of performance indicators to meas
ure research output is a feature of current research management concerns, and is
sues of quality, national relevance and industry links are high on university policy
agendas.

Tensions and struggles at the boundaries of organisations can be seen in many
parts of the research system. In the 1992 Australian budget, the Government an
nounced a commitment to establish an Australian Technology Group (ATG). This
decision had its roots in a range of policy proposals intended to improve the capac
ity of the Australian research system to derive commercial benefit from research.
It is interesting to compare the negative response to the proposal from universities
and from university commercial arms with the positive response from the Feder
ated Australian University Staff Association (FAUSA) . Inherent in the ATG pro
posal was the recognition that new structural forms of research are emerging and
that they require some nurturing and support. Inherent in the initial university
response was the recognition that the ATG threatened the organisational bounda
ries that institutions were actively shoring up to maintain control of potential com
mercial advantage. Inherent in the FAUSA response was the recognition that the
ATG might have the potential to soften the tightening corporate boundaries being
developed by the universities.

In the higher education sector, a concentration of research efforts into new insti
tutional structures has led to the creation of over 800 research centres. The major
ity of these centres do not rely on university funding for their research activity, but
draw on the host organisation's institutional umbrella for basic infrastructure sup
port and scientific status. Their structure, although governed by university rules, is
not driven by traditional university departments, but by a combination of interests
that include those inherent in scientific disciplines, industry expectations, academic
institutional aspirations and commercial opportunities." The underlying range of
imperatives that support this type of structure reflects the multi-faceted nature of
universities in the 1990s and to some extent explains why it is that the sweeping
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changes to the university system in Australia have met with so little collective
opposition."

The fifty CRCs establi shed recently in Australia have adopted a variety of differ
ent management forms . A recent study of the management styles and systems for
decision making among these centres found that they have generally responded to
their research environments by adopting management strategies 'contingent upon
their own situations'. 30 The authors describe the emerging organisational struc
tures from these forms of collaboration as 'influential enclaves of collaborating
research practitioners' . However, the centre s are already creating new boundaries
of allegiance and in some cases corporate structures have emerged to create new
identities and new allegiances. A critical issue for the centres is the extent to which
they will remain linked to the science or industrial systems from which they grew.

One of the increa singly difficult challenges for universities has been to strike a
balance between maintaining the freedom among their academic staff to engage in
their preferred research activities and the fulfilling of their institutional obligations
to the state to which they belong . Institutional attempt s to maintain this balance
have been made all the more difficult during the 1980s as universities have trav
elled further down the pathway to the market to sell the knowledge they have pro
duced ." Thi s international 'c risis', as it has been called, is in part a boundary
struggle between different domains of research activity. On the one hand, researchers
are pressed by government and institutional policy to produce and transfer knowl
edge (science activities) toward clearl y defined socio-economic objectiv es (appli
cation) . On the other hand, they are encouraged, through various policy mecha
nisms, to be concerned with securing and maintaining market niches for selling
that knowledge (commercialisation).

A recent study of university and industry research links in Australia noted that
the range and types of links within the system are extremely varied . In some cases,
the links were driven predominantly by industry ; in others, they were driven more
by researchers in the university system; and, in many, by a combination of both.
But in all cases , the importance of individual contacts was paramount.F At the
same time these activities are increasingly managed through hierarch ical systems
that claim to both protect the interests of the scientist and maintain control of the
market activities (corporation). These four domains of research work, ' research',
'application', 'commercialisation' and 'management' , are dominated by different
sets of reward criteria, different sets of objectives, different ways of measuring
success, different modes of communication, and different forms of symbolic capi
tal, supported by different forms of legitimating authority. These four domains,
shown in Chart I, represent conceptual distinctions rather than mutually exclu sive
fields of activity. In practice, most researchers are, to varying degrees, working in
more than one domain. The point, however, is that social boundaries between each
domain are constantly being negotiated by a range of actor s, including scientists,
institutions, managers and politicians. The cultural perspective of research institu
tions reflects the outcomes of the boundary struggle between these domain s.

Boundary struggles between these domain s, although often manifest in different
forms, are evident in both higher education and public research institution. For
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example, scientists involved in our CSIRO study identified 'increased relevance to
industry' as the 'most welcome change' in their organisation. On the other hand,
the largest category of responses concerning the 'least welcome change ' was the
increased emphasis given to generating income . This apparent contradiction can
be explained by recognising that industrial relevance has been a deep-seated cul
tural value embedded in the organisation for many years (a soft boundary between
research and applicationj.P On the other hand, the increasing imperative on scien
tists to be responsible for generating their own research funds is a new organisa
tional response to increasingly limited public funds. It was this demand to bring in
income, rather than notions about relevance, that the scientists described as new
and foreign to their way of doing research (a hard boundary between commerciali
sation and research). In particular, it was the introduction of line management
systems to 'manage' this process that struck the deepest chords of opposition (a
soft boundary between commercialisation and management). Most respondents,
when asked about what they would most like to change in their research environ 
ment, referred to reducing line management and increasing horizontal, rather than
vertical, communication and accountability. In short, they articulated a desire to
get closer to the industrial action interface, rather than be embedded in a hierarchi
cal structure. The recent decision by the CSIRO Executive to disband SIROTECH,
the organisation's formally centralised commercial arm, and transfer the commer
cialisation responsibilities to the divisions is consistent with the scientists' prefer
ence to be close to the 'action '. The ambiguity , however, is that it also brings
'closer to home' the commercial imperatives of the market -place .

CHART 1
Domains of Research Work and Associated Cultural Components

Cultural Domains of Research Work

Components Research Application Commercialisation Management

Predominant
Discourse Science Industrial Market Organisational

Major Actors Scientists Industrialists Business Managers Administrators

Predominant
Symbolic Values Excellence Relevance Money Ownership

Predominant Peers Government! Market forces Executive
Authority Public

Opinion/Peers

(Is it good (Does it work'!) (Is there profit") (Do we benefit?)
science r)
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BEATING THE BOUNDARIES
The data collected during the CSIRO study and from a recent study on industry/
university research links show that collaboration between research in universities,
public research institutes and industrial enterpri ses are predominantly developed
and maintained at the personal, rather than institutional, level. With academ ic in
stitutions, this is largely because there is no single point in the innovation process
where formal structures, such as commercial arms or research offices, can best tap
the needs of industry. On the other hand, individual academics are able to fulfil
independent roles in various innovation complex es. It would seem that formal
structures can provide support for these networks, to the extent that they manage
institutional agreements that flow as a consequence of research links. The point
here is that practical advances toward increased industrial relevance are made by
scientists themselves and through these emerging links they are extending the
boundaries of research beyond traditional departmental structures. However, the
management systems that have been introduced to manage the changing environ
ment are often in conflict with these shifting boundaries." It is therefore the modes
of control (both at the institutional level and at the level of central government) that
have been imposed on researchers, rather than conflicting ideas about research
direct ion, that lie at the heart of these tensions. This is not to make a judgement of
the 'value' or 'appropriateness' of introducing business principle s in these hard
times, but simply to point out that the tension is largely between generating and
performing 'relevant' research and managed commercial processes, rather than
between the different demand s, expectations or rewards inherent in the academic
and industrial sectors.

In the CSIRO, strategies, structures and planning frameworks are helping to drive
the formation of a new corporate identity, however, this was not perceived com
monly at all levels in the organisation . In our study, we found perceptions that
some of the current ethos, systems, processes and structures limit or inhibit the
move towards the realisation of corporate objective s and that there was uncertainty
and lack of consistency across the organisation regarding the expected roles, re
sponsibilities and functions of line management. This is perhaps, among other
things, because management principles and practices are confronting a range of
scientists' views of how the science and industry interface seam should be sewn.
As one respondent during our interviews put it: ' [We] asked for leadership but
what we got was line-management'.

At the same time, universities are increasingly seeking to control and manage
research activities within their own institutional boundaries. In Australia , this has
given rise to varying forms of commercial 'companies ' that are owned by, or part
of, individual universities. These enterpri ses intervene directly between academic
researchers and the commercial world toward which much of the university re
search effort is directed. In a recent publication, aptly named This Gownfor Hire,
the author describes how Australian Vice-Chancellors have grappled with the prob
lem of integrating industrial firms with general campus activities and, in the proc
ess, given birth to a new profession of managers whose task is to 'motivate, keep
motivated, and extract performance from the academic staff' .35 Reflected here is a
boundary struggle between the extended research networks of the academic and
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the commercial networks of the institution; at stake is the control of the research
funds, the research directions, and, ultimately, the economic and social return from
the research product.

Figure 2 presents a schematic view of this tension in the current Australian re
search system. The arc labelled'A' represents the tension described in the litera
ture prior to the 1990s as arising from a struggle between the autonomous scientist
and scientific accountability, and the corporate demand for relevance and organi sa
tional accountability. In essence , this was a struggle between the work domains of
research and management over the control of the boundaries of industrial relevance.
The arc labelled 'B' represents the struggle between an integrated approach to
scientific excellence and industrial relevance that is perceived as being at odds
with commercial or busine ss-oriented measures of accountability. Here the strug
gle is between the integrated domain s of research and application, and the manage
ment domain over the boundaries of commercial activity. It is not that researchers
necessarily resent this move toward commercial operations. In fact, in the CSIRO
study described above, respondents often welcomed what they saw as an increased
range of research opportunities. Rather, their concern was more with what they
described as the commercial values that were driving their system (excellence and
relevance) rather than being an integrated part of it.

FIGURE 2
Pressure Points of Cultural Change

SCIENCE
Individu al autonomy for perso nal repu tat ion .

Scie ntific values paramount.

MARKET
Co mmercia l co mpeti tion between gro ups and

institutions. Financial values para mount.
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These contradictions are not surprising, particularly as research organisations
have been moving through a period of major change. The implications for man
agement are that during change and organisational uncertainty it will be critical to
understand the social dynamics inherent in the process of cultural change. These
social dynamics are best explored not through studying different organisational
models or identities, but through studying the inter- and intra-institutional inter
play of action. This calls for a focus on the nature of cultural boundaries, rather
than on what is 'bounded'." In the research environments of the 1990s, it will be
important for research managers to recognise that with the increasing mix of ac
tivities in research institutions, the management task is not simply to steer a cul
tural trajectory from one perspective to another. Rather, the key task will be to
manage the integration of quite different cultural perspectives toward the broader
corporate objectives. To achieve this integration it will be necessary to recognise
the struggle between the competing demands in different research domains , such
as those identified in Figure 2.

In a recent American study, Sackmann identified functional domains in the work
place as formative in the construction of cultural sub-groups because of the differ
ent meanings that were attributed to external events. She found that similarities in
cultural knowledge were larger between similar functional domains across divi
sions than between different functional domains within divisions ." In the same
way, newly emerging forms of innovation in the Australian research environment
may not be bounded in the way that universities or research institutes seek to bind
them. The formation of CRCs and other new structural forms may well be the
Australian harbingers of organisations that are neither university nor research in
stitute, and neither entirely public nor private. These new organisational forms
reflect a shift toward organised research that is, in effect, disorganising traditional
research organisations.

Whatever the form of research organisation that emerges, it is likely that the
most enduring ones will be those that have successfully integrated the demands ,
rewards and organising principles of the different sectors from which they have
emerged. It is this integration that provides the real challenge for the organisa
tion's management, but it is also a challenge for science itself. As Arie Rip has
pointed out recently:

It may well be that democratic and administrative values cannot be taken up in science
without modification; but neither can scientific values (whatever these are) remain
unassailable."
The present research system is certainly more competitive and less restrained by

organisational boundaries than it was a decade ago. Research communication and
research collaboration are taking place in different organisational contexts and new
forms of organised research are emerging that are directly confronting disciplinary,
sectoral and corporate research boundaries. At the same time research organisa
tions are seeking to redefine and sharpen their corporate identities. While research
institutions such as the CSIRO were described in the 1980s as being characterised
by the introduction of the organising principles of business management, the 1990s
are emerging as a period of reorganisation, characterised by the integration of com
mercial imperatives with long standing expectations about scientific excellence
and industrial relevance .
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