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Abstract

Notions such as ‘post-normal science’, ‘mode 2’ and ‘triple helix’ have been used to describe changing forms of work
organisation in science. These notions have been acclaimed for their general scope yet criticised for their lack of empirical
substantiation. This paper develops a theoretically informed but empirically applicable model for research into forms of work
organisation in science and their responsiveness towards external goal setting. By means of empirical illustration, this model
is applied to the organisation of university and non-university economic research in Germany. It is observed that it is not the
epistemology of research that makes for its responsiveness towards external goal setting but rather its institutional
organisation. In conclusion, the paper argues that the social accountability of research can be consciously designed in terms
of the formal constitutions of publicly funded research organisations. This leaves an important task for national science
policies. q 2000 Elsevier Science B.V. All rights reserved.
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1. Introduction

It has recently been argued that the organisation
of scientific research in modern industrialised na-
tions is undergoing rapid yet fundamental change
exemplified by the emergence of new forms of re-
search organisation. This phenomenon has been al-
ternately described as the advent of ‘post-normal
science’, characterised by a new and value-sensitive

Ž .methodology Funtowicz and Ravetz, 1993 , as ‘the
new production of knowledge’, replacing conven-

Žtional forms of research organisation Gibbons et al.,
.1994 , and as the emergence of a ‘triple helix’ of
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intricate relations between university, industry and
Ž .government Etzkowitz and Leydesdorff, 1997 .

These notions differ in terms of their particular
conceptual definitions and assumptions, but share an
orientation towards innovative and application-ori-
ented research in the interface between scientific,
economic and political domains. As such, these ideas
about fundamental changes in the organisation of the
research process have been acclaimed for their gen-

Ž .eral scope Jacob, 1997 , but have also been criti-
cised for their lack of empirical substantiation
Ž .Weingart, 1997; Godin, 1998; Shinn, 1999 .

This paper aims to contribute to current debates
about changing forms of work organisation in sci-
ence by developing a theoretically informed but em-
pirically applicable model for research into the re-
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sponsiveness of research towards external goal set-
ting. On the basis of the theoretical discussion in the
first part of the paper, an analytical framework is
sketched that allows for the specification of targeted
questions about the institutional structures in which
scientific research is embedded. Three ideal-typical
research organisations are distinguished that differ in
terms of their internal structures and external rela-
tions with actors in the economic and political sector.
In the second part of the paper, this model is applied
to the organisation of university and non-university
economic research in Germany. In this empirical
illustration, it is observed that knowledge production
in German economics is of a hybrid nature, some-
times displaying characteristics of theoretically ori-
ented disciplinary science and at times those of
application oriented policy research. It is argued that
differences in the intellectual orientations and out-
comes of the research process can be explained in
terms of the institutional structures of forms of work
organisation in the field of German economics. Im-
plied by this, attempts at external goal setting for
economic research can necessarily follow only indi-
rectly, their effectiveness being conditioned by the
institutional structures in which research is embed-
ded. The paper concludes that a differentiated under-
standing of forms of research organisation is of
central importance to science policy decision-mak-
ing. Such decision-making can only be goal-effective
if it explicitly takes on its own bearing on the
institutionally conditioned path-dependencies of the
research process.

2. A new mode of knowledge production

The most widely debated of recent notions about
changing forms of work organisation in science is
that of the emergence of a new mode of knowledge

Ž .production as put forth by Gibbons et al. 1994 .
These authors have postulated that a new mode of
scientific research — referred to by them as mode 2
— is rapidly emerging in modern industrialised na-
tions, essentially differentiating itself from tradi-
tional, disciplinary organised forms of knowledge
production — referred to by Gibbons et al. as mode
1. Arguably, the new mode of knowledge production
is distinctly applied in character, transdisciplinary in
its fundamental research orientations, pursued by

heterogeneous and transient research collectives, and
both socially accountable and inherently reflexive in
its contents and research methods. The new mode of
knowledge production is typically observed in inno-
vative research in fields such as new materials,
biogenetics and information technology, but, accord-
ing to Gibbons et al., can be seen to emerge in
traditional areas of the humanities and social sci-
ences as well and thus constitutes a truly general
feature of modern science.

According to Gibbons et al., the emergence of the
new form of knowledge production can largely be
explained in terms of comprehensive social and eco-
nomic changes, namely, the massification of higher
education and scientific research on the one hand
and the growing importance of knowledge as a pro-
duction factor in innovative industries on the other.
Thereby, the argument in favour of the emergence of
a new mode of knowledge production underscores
the ever growing significance of science and technol-

Ž .ogy in post-industrial Western society Stehr, 1994 .
The importance of knowledge and knowledge bear-
ers for competitive industrial organisation in a glob-
alising economy and for the political administration
of changing welfare states also is being recognised
by such influential organisations as the OECD and

Žthe European Commission European Commission,
1998; Organisation for Economic Co-operation and

.Development, 1998 . In this respect, debates about
the emergence of new forms of work organisation in
science not only are of theoretical meaning, but are
of profoundly practical interest as well.

The idea of the emergence of an essentially new
mode of knowledge production in science has, how-
ever, been challenged, one point of critique being
that such a general observation may be convincing in
itself, but needs be empirically substantiated for its

Žanalytical relevance to be fully appreciated Godin,
.1998; Shinn, 1999 . One question, for instance, that

must be empirically answered before the essential
characteristics of the knowledge process in different
scientific fields can be appropriately compared, con-
cerns the way in which the institutional organisation
of such fields entails differently constituted links to

Žeconomic and political practice Mayntz and Schi-
.mank, 1998 . Another question that is important in

this respect concerns the way in which such links
represent mechanisms for the mediation of external
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Žgoals and priorities into scientific research Wein-
.gart, 1997 .

3. Resource dependency and external goal setting

Organised scientific research — as distinguished
from R&D efforts in industry and in-house research
in the public sector — is practically made possible
by the financial and material means that are made
available to science through formalised legal ar-
rangements and financial decisions by funding agen-

Ž .cies and influential clientruser groups Braun, 1998 .
Apart from its typical intellectual independence, or-
ganised research therefore is characterised by partic-
ular relations of resource dependency towards other
social sectors, notably the private economy and gov-

Ž .ernment bureaucracy Hasse and Krucke, 1996 . By¨
consequence, the development of theoretical insights
and empirical knowledge follows relatively au-
tonomously and results both from an inner-scientifi-
cally generated cognitive dynamic and from the me-
diation into the knowledge process of the external
priorities that emerge from practical demands for
applicable knowledge and insights.

The exact proportion of internal dynamics and
external imperatives, however, varies between differ-
ent fields and disciplines depending on their particu-
lar research traditions and methods, their accumu-
lated knowledge and expertise, and their social status

Ž .and professional standing Whitley, 1984 . Patterns
in the distribution of the typical rewards for success-
ful scientific research — professional reputation and
research funding — vary across particular disci-
plines and precipitate in different forms of work
organisation and in different communication habits
within and across the boundaries of scientific fields.
Empirical research into forms of work organisation
in science, therefore, needs to distinguish analyti-
cally between different institutional contexts of re-
search and has to take on differently constituted links
between science and economic and political practice.

The a-priori possibility of making analytical dis-
tinctions between institutional contexts of research is
however denied by recent developments in the soci-

Ž .ology of science and technology SST . The many
theoretical contributions and detailed empirical case
studies in SST over the last 10–20 years have

demonstrated the essential contingencies that per-
vade actors’ strategies at the level of actual research

Ž .practice Restivo, 1995 . Constructivist approaches,
in particular, have pointed out that scientific knowl-
edge is being manufactured on the basis of practical
and situational logics and not on the basis of the
universal norms or institutional imperatives of sci-

Ž .ence Knorr-Cetina, 1981 . The production of scien-
tific knowledge at the level of actual research prac-
tice, therefore, does not distinguish itself analytically
from the way in which shared meaning is realised

Ž .outside science Woolgar, 1988 . Recognising differ-
ences between institutional contexts of research, then,
must be understood as a political act that itself
should be analysed in terms of reciprocal power

Ž .relations and resource availability Latour, 1987 .
Basic tenets of constructivist approaches have

been widely accepted, especially its actor-centered
methodology and its capacity for analysing the con-

Žtingencies inherent to actual research practice Pick-
.ering, 1992 . At the same time, however, sociologi-

cal studies of scientific knowledge have made clear
that scientists do not have unlimited freedom in

Ž .constructing their knowledge claims Barnes, 1990 .
Against the background of the organised character of
research, the access to necessary resources is collec-
tively organised and controlled by institutionally for-
malised rules and established procedures for trans-
forming individual experience into public knowledge
Ž .Shapin, 1995 . Research results constantly have to
be integrated by researchers into existing schemes of
recognised problems and accepted problem solutions.
These schemes on their turn are the basis for the
distribution of the resources that are necessary for
the identification of relevant research problems and

Žthe production of new problem solutions Allwood,
.1997 .

The strategic actions of individual scientists in the
actual research process, then, only become possible
through the collectively organised and institutionally
patterned access to necessary resources. Scientists
may for instance strive to maximise their scientific
reputation and professional esteem through practical
knowledge construction, but can necessarily only do
so in particular settings in which the outcomes of

Žtheir research efforts are stabilised or not Stern,
.1996 . The structures of those settings, therefore,

constrain what can be understood by maximum repu-
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tation and esteem as well as they enable the identifi-
cation of acceptable ways to acquire desired forms of
professional recognition. Researchers will then de-
velop varying cognitive preferences and professional
interests which reflect basic characteristics of their
particular fields of intellectual interest and concrete
aspects of the organisation of their actual research

Ž .practices Hill, 1995 . Such preferences and interests
are based on shared ideas and beliefs, common
cognitive and technical norms, and established pro-
cedural rules that prescribe how researchers can de-
velop consistent strategies for effective action in the
context of the constantly changing choice situations
that comprise their actual work environments.

The observation that the institutional organisation
of research structures the contingencies inherent to
the knowledge process implies both that individual
contributions to research underlie specific institu-
tional constraints and that intellectual developments
should therefore reveal particular path-dependencies,
that is, follow typical patterns of stability and change
Ž .Schimank, 1995 . It also means that the dynamics
underlying the production of scientific knowledge
should be investigated on the basis of a theoretical
model which is both actor-centered — so as to
accommodate basic constructivist insights — and
able to explain patterns and regularities in processes

Ž .of knowledge production Hagendijk, 1990 . The
dynamics of cognitive change and intellectual inno-
vation in science should therefore be investigated
within an analytical framework in which the out-
come of the research process in different fields and
disciplines can be understood as institutionally con-
ditioned by forms of research organisation. More in
particular, such a framework should be able to gener-
ate researchable hypotheses as to how and why
forms of research organisation in science structure
the research process and condition its responsiveness
towards external goal setting by economic and politi-
cal actors.

( )4. Actor-centered institutionalism ACI

An applicable framework for research into the
responsiveness of research towards external goal set-
ting is provided by ACI as developed at the Max
Planck Institute for the Study of Societies in Cologne,
Germany. It provides an analytical framework for the

specification of questions of the relation between the
self-organising properties of social systems on the
one hand and the political governance of such sys-

Ž .tems on the other Mayntz and Scharpf, 1995 . ACI
concentrates its analysis on the intentional action of
both individual and collective actors and relates the
outcomes of interaction to the institutional settings in
which these actors pursue their particular goals and
interests. 1 As such, the framework of ACI has been
successfully applied to the analysis of the organisa-
tion and functioning of scientific fields and disci-

Ž .plines e.g., Hohn, 1998; Laudel, 1999 . Also, the
analytical usefulness of this framework for the study
of technological development and innovation has

Žbeen demonstrated e.g., Schmidt and Werle, 1997;
.Werle, 1998 .

In the framework of ACI, institutions are under-
stood as particular sets of rules that demarcate ac-
tors’ competencies and structure the possible uses of
available resources for them to realise personal goals
and objectives. The mutual and regulated relations
between individual actors thus constitute more or
less strongly integrated networks of interaction and
communication. Actors may for instance individually
control action resources and orient themselves al-
most exclusively towards personal goals and priori-
ties. Alternatively, control over action resources may
be collectively organised, forcing individual action to
be oriented towards ‘the joint effect of coordinated

Ž .action’ Scharpf, 1997, p. 54 . From an analytical
point of view, networks of mutual relations between
individuals may then form composite or collective
actors. These may maintain relations among them-
selves, while being comprised by internal networks
of interaction and communication.

Ready examples of collective actors are formal
organisations. These are constituted by rules that
specify their mission and which constrain the actions
of their individual members towards organisational

1 ACI recognises institutions as limiting constraints on the
strategic choices of actors. These constraints, however, also enable
actors to identify and rank remaining action options and thus to
devise and evaluate goal-oriented strategies. Institutions, therefore,
provide both positive and negative incentives for purposeful ac-
tion. ACI contributes to the emergence of new institutionalist
approaches in fields such as sociology, economics and political

Ž .science cf. Nee, 1998 .
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Ž .goals and priorities Vanberg, 1994 . The rules un-
derlying the distribution of action resources within
formally constituted organisations, however, dif-
ferently enable them to co-ordinate and orient the
actions of their individual members. Internal co-
ordination mechanisms within organisations will
vary, depending on the way they themselves depend
on action resources controlled by other actors. This
holds for instance for business firms that depend on
the successful marketing of their products for acquir-
ing the financial compensation for R&D costs and
which therefore need to structure their internal or-
ganisation in accordance with the imperatives of the

Žparticular markets in which they operate cf. Amen-
.dola and Gaffard, 1994 . It also holds, to name

another example, for the way in which the organisa-
tion of research funding agencies is geared to acquir-
ing financial means from government and to main-
taining the legitimation for allocating available funds

Ž .within the scientific community Rip, 1994 .
These observations, then, enable the specification

of researchable hypotheses concerning the relation
between forms of work organisation in science and
the responsiveness of research towards external de-
mands for practical knowledge and applicable in-
sights, that is, the extent to which economic and
political actors can try and set goals for scientific
research. The constitution of research organisations
may be seen as the independent variable, to which

the direction and outcomes of research — represent-
ing the dependent variable in these hypotheses —

Ž .can be traced back Fig. 1 . Following this line of
argument, the relations between research organisa-
tion and research practice are influenced by two
intervening variables. Firstly, these are the relations
with economic and political actors that are main-
tained by research organisations, through which ex-
ternal demands and expectations may be brought to
bear on internal decision-making procedures. Sec-
ondly, these are the internal decision-making proce-
dures within research organisations themselves, in
which external imperatives may or may not be inte-
grated into internal preferences as to the desired
direction of research.

Three ideal-typical research organisations, which
differ in terms of their internal structures and exter-
nal relations, may then be distinguished, namely,
knowledge seekers, research contractors and serÕice
proÕiders.

Knowledge seekers are organised on the basis of a
constitution that guarantees their access to necessary
action resources and warrants their independence in
identifying organisational goals and priorities. Or-
ganisations of this type are not dependent upon
maintaining direct external relations with economic
and political practise for acquiring necessary action
resources such as basic research funding. By conse-
quence, there are no strong incentives for these

Fig. 1. The mediation of external influences on research.
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organisations to accommodate their internal deci-
sion-making procedures to direct external demands
and expectations. The collective orientation of action
in this type of organisation therefore is likely to
consist of allowing individual members to pursue
personal goals and objectives. In the academic con-
text, such goals and objectives typically involve
acquiring individualised scientific reputation through
the publication of theoretically or methodologically
advanced contributions to the international literature.
This is the conventional model for the organisation
of university departments and academic research in-
stitutes, which generally are financed on the basis of
fixed agreements and therefore able to orient their
research towards inner-scientifically generated goals
and priorities in stead of the imperatives deriving
from external demands for applicable knowledge and

Ž .insights Stichweh, 1994 .
Research contractors, on the other hand, typically

are organisations constituted by formalised and ex-
ternally acknowledged autonomy, yet dependent upon
the successful marketing of research results for gain-
ing full access to necessary action resources. Their
constitution thus provides concrete incentives for
these organisations to structure their internal deci-
sion-making procedures in such a way that the re-
search efforts of individual members are adequately
constrained towards organisational goals and priori-
ties. In organisations of this type, research practice
will be structured by specific forms of research
management and planning in order to secure access
to action resources controlled by economic and polit-
ical actors. The relative resource dependency of or-
ganisations of this type will therefore constrain the
intellectual orientations of the work of their individ-
ual members towards externally valued research out-
comes. Clients and financiers may then influence the
general direction of the research of these organisa-
tions through their financial appreciation of particu-
lar forms of knowledge and expertise. 2 This organi-

2 The extent to which the internal decision-making of this type
of organisation is geared to external imperatives partly depends on
market structures, that is, the number of clients that these research
organisations are confronted with, the possibility of building
strategic coalitions with some or all of these, the degree of
specialisation and exclusiveness of their research expertise, and so
on.

sational model applies, for instance, to independent,
but application-oriented research institutes outside

Ž .traditional university structures Mayntz, 1985 .
Service providers, finally, typically lack a consti-

tution that warrants their institutional autonomy.
These organisations strongly depend on funding de-
cisions by their principals in order to gain access to
necessary action resources and can do so to such an
extent that it may be difficult to still recognise them
as independent research facilities. The goals and
objectives of the research of organisations of this
type, therefore, are more or less directly determined
through the influence that external actors can exert
on internal decision-making procedures, that is, the
extent to which such procedures are replaced by
hierarchical directives in the actual practice of re-
search. The internal structures and external relations
of this type of organisation, then, are likely to leave
their individual members with comparatively little
room for orienting their research efforts towards
personal goals and objectives that would diverge too
much from organisational priorities. This holds for
instance for R&D divisions in industry and for
in-house research divisions of government bodies,
central banks and large financial institutions, where
researchers generally are not encouraged to orient
their intellectual work towards acquiring individu-
alised scientific reputation.

The institutional constitutions of these three
ideal-typical forms of research organisation entail
different links to economic and political practice.
Their constitution thus structures the extent to which
the external relations that these organisation main-
tain, are linking mechanisms, that is, mechanisms
through which practical demands and expectations
can be mediated into the intellectual orientation and
outcomes of their research. Since the proportion
between internal dynamics and external imperatives
that underlie the research of these three types of
organisations is structurally different, their intellec-
tual work is likely to show diminishing character-
istics of disciplinary oriented science and increasing
characteristics of application oriented research. Dif-
ferent forms of research organisation will therefore
go together with particular forms of research man-
agement. Differently constituted research organisa-
tions will then produce varying forms of research
outcomes which, on their turn, will enable contacts
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with some economic and political actors and con-
strain contacts with others.

5. Organisations for economic research in Ger-
many

The empirical applicability of the theoretical con-
siderations of the previous paragraphs can be demon-
strated by a brief sketch of different forms of re-
search organisation in the field of economic science
in Germany. This overview is based on a series of
extensive interviews held with German economists
working in the university and non-university sector
Ž .see Wilts, 1999 . Interviews were held with
economists working in publicly funded research or-
ganisations — either universities or non-university
research institutes. Those organisations can be ex-
pected to have sufficient institutional autonomy to be
able to independently specify goals and priorities for
their research work, thereby adjusting internal re-
search priorities and external demands for particular
forms of knowledge and expertise. The broader ques-
tion of how responsive economic research is towards
external goal setting was further restricted to the
question of the extent to which research is oriented
towards issues of economic policy decision-making.
For that reason, no interviews were held with
economists working in the fields of business eco-
nomics and econometrics.

The first group of interviewees consisted of 23
senior researchers at seven publicly funded non-uni-
versity institutes for applied economic research in
Germany. These were heads of research divisions on
such terrains as ‘economic trends’, ‘industrial eco-
nomics’ or ‘international financial markets’. The sec-
ond group of interviewees consisted of 17 university
professors in macroeconomic fields such as ‘general
economic theory’, ‘economic policy’, and ‘financial
economics’ at the universities of Bonn, Cologne,
Freiburg, Kiel and Munich. Expert interviews with
these two groups of economists are a suitable method
for gaining insight into institutional aspects of re-
search organisation on the hand and the intellectual
orientations and practical considerations underlying

actual research on the other. 3 Although the results of
those interviews as such cannot be generalised to
cover the knowledge process in an entire discipline
or national sub-field, they provide a good basis for
the specification of hypotheses and tentative ques-
tions for further research into external goal setting in
science.

5.1. Non-uniÕersity economic research

Characteristic of the German research system is a
large non-university sector of publicly funded re-

Ž .search Hohn and Schimank, 1990 . This sector is
comprised by a heterogeneous collection of research
organisations whose intellectual work ranges from
the basic research of the institutes of the Max Planck
Society to the distinctly applied research of the

Žinstitutes of the Fraunhofer Society Meyer-Krahmer,
.1990 . Within the non-university sector, there are

seven publicly funded institutes for applied eco-
nomic research. Six of these institutes receive their
basic funding from both federal and state govern-
ments. These institutes are the Institute for Economic

Ž .Research in Munich IFO , the Hamburg Institute for
Ž .Economic Research HWWA , The German Institute

Ž .for Economic Research in Berlin DIW , the Rhine-
Westphalia Institute for Economic Research in Essen
Ž . Ž .RWI , the Kiel Institute of World Economics IFW ,
and the Institute for Economic Research in Halle
Ž . 4IWH . The seventh institute, the Center for Euro-

Ž .pean Economic Research in Mannheim ZEW , does

3 The two groups of economists were asked the same set of
Ž .questions. These concerned 1 the organisation of strategic re-

search planning, that is, the structure of decision-making pro-
Ž .cesses and the actors involved in those processes; 2 the financial

organisation of research, that is, the dependence of research
planning on the agreement of representatives of financiers, clients

Ž .or other relevant actors; 3 the intellectual orientation of research,
that is, the question of the relative weight of theoretical and
practical priorities in strategic research planning.

4 The first five of these institutes recently were subjected to an
official research assessment procedure, which resulted in the
evaluating body to advice financial cut-backs and reorganisations

Ž .of the institutes in Munich and Hamburg Wissenschaftsrat, 1998 .
These recommendations sparked off debate about the criteria that
should be applied to assessing the quality of extra-academic
research and about the extent to which such research should be
oriented towards fundamental scientific or, alternatively, applied
and practical priorities.
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not receive basic funding from the federal govern-
ment, but is financially supported by the state of
Baden-Wurttemberg.¨

Although publicly funded, these institutes only
are partly financed by federal and state governments
and need to realise substantial parts of their annual
budgets from other sources, mainly from contract

Ž .research Table 1 . On average, the institutes realise
about a third of their annual budgets through other

Žsources of income than institutional funding Wiss-
.enschaftsrat, 1998, p. 35 .

As far as the research portfolios and particular
research traditions of the various institutes are con-
cerned, there exist both differences and similarities.
The institute in Munich, to name an example, distin-
guishes itself because of its comparatively large
number of contract projects for clients in the private
sector whereas the institute in Kiel for instance is
formally attached to the local university and accepts
contract research from clients in the public sector
only. The latter institute, moreover, is known for its
comparatively theoretical research orientation,
favouring a neo-classical, supply-side approach to
questions of economic development and economic

Ž .policy Wissenschaftsrat, 1998 . In contrast, the
German Institute for Economic Research in Berlin
generally is associated with a more traditional,
Keynesian approach to such questions. Such general
intellectual differences mainly reflect varying re-
search traditions.

In addition, differences between the research ori-
entations of the various institutes can partly be traced
back to their particular location. The institute in
Essen, located in the Ruhr area, has for instance
build up extensive expertise in the economics of the
energy and steel sector, whereas the institute in

Halle, in the former GDR, has focused much of its
research since its founding in 1992 on economic
aspects of German unification and the economic
difficulties in Eastern Europe.

The seven non-university institutes for economic
research do, however, have in common that they
pursue applied research, thereby use empirical re-
search methods and mainly focus on questions of
economic development and economic policy. The
results of their research, therefore, at times are highly
visible in the media and in the public debate. An
example is the joint publication by the institutes —
with the exception of the institute in Mannheim —
of economic prognoses and growth expectations of
the German economy in the spring and fall of each
year. These biannual publications often lead to de-
bate about the economic policies of the German
government and greatly contribute to the reputation
of the institutes as being facilities for applied eco-
nomic research.

Focusing on applied topics, the seven non-univer-
sity institutes pursue their research relatively inde-
pendently from the theoretical discourse in the disci-

Ž .pline of economics Gerlach, 1993 . Instead, themes
and topics of publicly funded economic research
outside academia are strongly oriented towards the
practical priorities emerging from political decision-

Ž .making Wissenschaftsrat, 1998 . The three main
research topics of the non-university institutes in
recent years, for instance, concerned German unifica-
tion, European economic integration and economic
aspects of environmental problems. Concrete priori-
ties for research on these terrains largely are medi-
ated into the work of the non-university institutes
through contract research for important clients in the
government bureaucracy, the federal ministry of eco-

Table 1
Ž .Budgets in million Dm and staff of the non-university institutes in 1995 Wissenschaftsrat, 1998, p. 35

Institute Total budget Institutional funding Additional funding Number of staff Of which research staff

IFO, Munich 34.2 15.4 18.8 245 141
DIW, Berlin 30.8 16.8 14.0 209 97
HWWA, Hamburg 22.7 21.4 1.3 220 72
ZEW, Mannheim 19.5 13.9 5.6 n.d. n.d.
IFW, Kiel 16.1 12.9 3.2 164 66
RWI, Essen 9.9 7.5 2.4 75 46
IWH, Halle n.d. n.d. n.d. 66 37
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nomic affairs in Bonn in particular. Research for
such clients is a vital source of income for the seven
non-university institutes which, after all, are only
partly financed out of public means and greatly rely
on contracts from the public sector for successfully
marketing their macroeconomic research expertise.

5.2. UniÕersity economic research

Apart from the applied research of the extra-
academic institutes, work in German economics is
organised in the university sector of the German
research system. There are faculties and departments
for economics at almost 70 of the 83 German univer-

Ž .sities Kirman and Dahl, 1996 . Generally, teaching
and research in economics is organised in two main
sectors, namely business economics and general or
macroeconomics, the latter often including econo-
metrics. University research on macroeconomic ter-
rain, in particular, shares potential relevance to eco-
nomic policy decision-making with the work of the
seven non-university institutes.

The practical relevance of macroeconomic univer-
sity research is exemplified by the professional activ-
ities of academic economists. Individual economics
professors at times occupy influential positions out-
side academia, either as acknowledged experts on
specific policy issues or as members of advisory
bodies to the German government. The prime exam-
ple of such a body is the Council of Experts on

Ž .Economic Development SachÕerstandigenrat es-¨
tablished by law in 1963 and consisting of five
members who generally are distinguished economics
professors. The annual economic reports and policy
recommendations of the Council receive widespread
attention in the media, contributing to the public
perception of the scientific nature of economic anal-
ysis.

It is through the professional activities of aca-
demic economists and through the contacts these
maintain across the boundaries of their discipline
that theoretical insights can touch upon the concrete
questions of economic and political decision-making.
This does not necessarily mean, however, that the
work of these economists directly mediates external
priorities into the knowledge process within the dis-
cipline. Only if external demands and expectations
can be translated into accepted schemes of theoreti-
cally recognised research problems can practical

concerns be integrated into contributions to the ad-
vancement of disciplinary goals and priorities
Ž .Breslau, 1993 . For that reason, the practical rele-
vance of academic research often is of an indirect
nature. An example of academic research with a
practically relevant yet relatively specialised and eso-
teric character is work in experimental economics.
Such research ultimately is meant to yield insights
into actual decision-making processes but, for analyt-
ical reasons, abstracts from empirical reality consid-
erably by creating and modelling artificial choice
situations. The practical relevance of such research,
then, does not lie in its direct bearing on economic
questions and political debates so much. Rather, its
practical relevance is more likely to consist of funda-
mental conceptualisations of the outlines of such
questions and debates.

5.3. Structural differences between sectors

Apart from general differences in terms of the
intellectual orientation of research, work in the uni-
versity and non-university sectors is organised in
differently constituted organisations. Non-university
economic research is done by large organisations
that need to structure their internal decision-making
procedures in such a way that they can realise their
institutional goals and secure their future existence
by gaining access to resources that are controlled by
their major clients in the private economy and gov-
ernment bureaucracy. The need for the seven non-
university institutes to secure access to additional
research funding therefore has its institutional corre-
late in their internal organisation and the way in
which their research planning is organised.

All seven institutes annually draw up written
research programmes, consisting of longer-term
research plans and concrete short-term research
priorities. These research programmes generally ma-
terialise as the result of the interplay between bot-
tom-up initiatives and top-down sanctioning within
the various organisations. External representatives do
play a role in this process, for instance as trustees or
as members of scientific advisory boards. Such ex-
ternal actors, however, are only involved in internal
decision-making processes within the institutes at a
general organisational level while the actual selec-
tion of themes and topics for research, and their
integration into existing research interests and ambi-
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tions, often takes place at the level of research
practice within individual research divisions. Exter-
nal influences on the formulation of research pro-
grammes, therefore, can only follow indirectly and at
some distance to the actual research process.

The relation between research practice and re-
search management is very much different in the
university sector. When compared to research out-
side academia, decisions as to the direction and
methodological orientation of research are made by
university researchers in Germany with great auton-
omy. University research, moreover, is pursued ei-
ther by individual economists or by very small re-
search groups, consisting of a single professor and a
limited number of assistants. The latter can be PhD
students pursuing more practically oriented research
in order to prepare themselves for a career outside
academia. Often, however, staff and assistants of
university professors pursue their research interests
to further qualify themselves as academic scientists
through theoretically advanced and methodologically
articulated publications in the international literature.
The personal goals and professional interests of this
group of economists, in particular, therefore, involve
a comparatively strong inner-scientific orientation,
precipitating in work on specialised and relatively
esoteric research topics.

Competition and co-operation in the context of
university economic research, then, are primarily
oriented towards acquiring the traditional reward for
contributions to the advancement of disciplinary goals
and priorities. That is, towards the scientific reputa-
tion which is a necessary asset for achieving an
established position in the social structure of aca-
demically organised fields. Relations of competition
and co-operation between academic economists in
Germany thus contribute to reproducing an inner-sci-
entific dynamic of cognitive change and intellectual
innovation in which external considerations of em-
pirical applicability necessarily can be of secondary
importance only. This is stimulated by the insti-
tutional organisation of work in academia. In the
university sector, competition is between individual
researchers and predominantly is for institutional
resources in stead of contract funding. Such re-
sources are largely associated to positions in the
disciplinary hierarchy such as professorships and the
membership of funding agencies.

University researchers, moreover, often have the
liberty as well as the concrete possibilities to orient
their intellectual work towards inner-scientifically
generated goals and priorities since basic funding is
given largely unconditionally. Only when acquiring
additional funding do external considerations neces-
sarily play a role in the research orientations of
academic economists. Such funds, however, often
are dispersed through funding agencies — such as
the Deutsche Forschungsgemeinschaft in Germany
— and are more or less directly controlled by the

Ž .scientific community itself Hartmann, 1990 .
Competition and co-operation between the seven

economic research institutes in the non-university
sector, in contrast, particularly involves the integra-
tion of external demands and expectations into inter-
nal research goals and priorities. Competition be-
tween the institutes results from the tension between
the need for them to maintain an individual research
profile so as to occupy a particular market niche and
attract external funding and, on the other hand, the
need for them to join forces so as to secure the
continuity of basic government funding and the ex-
ternal acknowledgement of their competence to dis-
pose of available resources.

The network relations between the non-university
organisations thus reproduce the applied character of
their research since it is only through established and
recurrent contacts with economic and political clients
that research competence can be demonstrated and
the availability of additional resources secured. The
communication with these clients cannot be too ab-
stract but needs to address practical questions in
stead. For that reason, the work of the institutes
cannot be too theoretically oriented and methodolog-
ically articulated. Yet, the work of the institutes has
to be based on disciplinary insights of economic
science in order to distinguish itself from the work of
typical service providers such as in-house research
divisions in government ministries and large finan-
cial institutions.

The non-university institutes, then, operate as typ-
ical research contractors. Their individual members
depend upon the continuing existence of the organi-
sation for realising their personal preferences and
interests. Therefore, individual research efforts within
these larger organisations are likely to be in line with
the central themes and research priorities identified
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in the institutes’ internal decision-making procedures
and laid down in formal research programmes. The
formal constitution of the non-university institutes
include sanction mechanisms that endorse compli-
ance with organisational goals and denounce devia-
tion from them. This is normatively and hierarchi-
cally achieved at the level of research practice in that
researchers are employees without enjoying the intel-
lectual autonomy and professional benefits of aca-
demic tenure. This does not imply, however, that
researchers within the non-university institutes need
be passive recipients of organisational directives.
Rather, by doing research and by realising research
outcomes they produce the cognitive basis — as
well as the intellectual justification — for extensions
and alterations of existing research programmes. The
personal interests and objectives of individual re-
searchers will therefore overlap but not fully coin-
cide with organisational goals and priorities and this
possible tension, arguably, provides incentives for
innovative research at the level of actual research
practice. For this reason, also, are the relations be-
tween the institutional structures and intellectual ori-
entations of research organisations analytically com-
parable yet empirically differentiated.

In contrast, organisations within the German uni-
versity sector, such as institutes, chairs and research
departments are not forced to market their research
results so as to secure access to necessary action
resources. These organisations can therefore operate
as prototypical knowledge seekers. The relations they
maintain among themselves do not display the kind
of network characteristics that structure the contacts
between the various institutes for applied research
outside academia. Organisational goals and priorities
in that case are more or less identical to the multi-
tude of personal interests and objectives of individ-
ual researchers. Research styles in academic eco-
nomic research in Germany consequently are often
of an outspoken individual nature and display some-
times widely diverging professional preferences.
Much work in academic economic research therefore
escapes the attention of non-specialists, that is, those
in a position to articulate a societal demand for
applicable knowledge and insights.

The academic organisation of German economic
science, then, restricts the contacts that researcher
can maintain across the boundaries of their disci-

pline. Thereby, the institutional organisation of aca-
demic research shields the knowledge process in the
field off from direct external goal setting and thus
partly reproduces the abstract and comparatively eso-
teric character of its theories and research methods.
Despite the often large empirical differences between
the local work environments of academic economists,
the institutional contexts in which they pursue their
research, therefore, are structurally similar, allowing
for analytical comparison with differently organised
non-academic research.

Institutional variation between German
economists’ work environments, that is, variation in
terms of the rules that structure the distribution of
action resources among and within different research
organisations, leads to different forms of competition
and co-operation between them. These forms of
competition and co-operation, on their turn, structure
the intellectual orientations that underlie their par-
ticular research efforts and constrain the personal
interests of their individual members towards orga-
nisational objectives. The dynamics of knowledge
production in German economics — and by implica-
tion the intellectual orientation of the knowledge
produced within the field — therefore, are largely
conditioned by the institutional structures and finan-
cial arrangements different work environments of
economists. These structures and arrangements pro-
vide both incentives and constraints for economists
to work on the goals and priorities of theoretically
oriented disciplinary science or, alternatively, those
of application-oriented policy research.

6. Policy implications

It is not the epistemology of research in terms of
its disciplinary or applied orientations, then, that
makes for its responsiveness towards external goal
setting. Rather, it is the organisation of research that
conditions to what extent external imperatives can be
integrated into intellectual orientations at the level of
actual research practice. The availability of action
resources and the distribution of the competence to
dispose of those resources within formally consti-
tuted organisations structure the way in which exter-
nal demands and expectations can be mediated into
research. Institutional variation in terms of the for-
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mal organisation of the research process thus partly
determines the extent to which its outcomes can be

Ž‘socially accountable and reflexive’ Gibbons et al.,
.1994, p. 3 .

This general conclusion is of relevance to the
empirical analysis of changing forms of research
organisation and, therefore, to science policy deci-
sion-making. Publicly funded research more and
more is confronted with budget cuts and forms of
conditional financing. This increasingly forces re-
search organisations, in particular, universities, to
behave as research contractors in stead of ideal-typi-

Žcal knowledge seekers cf. Etzkowitz and Leydes-
.dorff, 1997 . Changes in funding arrangements and

in the organisation of research, also are taking place
in the German research system. Under the pressure
of economic difficulties, which intensified after Ger-
man unification in 1990, German research policy in
recent years has changed and become more sensitive
towards the return of government expenditure on

Ž .scientific research Schimank, 1996 . This particu-
larly concerns the benefits of publicly funded re-
search in terms of knowledge transfer to the private

Ž .sector Beise and Stahl, 1999 .
The changing attitude towards state support of

science and R&D also concerns the organisation of
research in the university sector which, in the context
of German federal politics, has long been cha-
racterised by its ‘structural incapability of reform’
Ž .Mittelstraß, 1996, p. 103 . Under the pressure of
growing internal problems and contextual changes,
notably the Europeanisation of science and technol-
ogy policies, the organisation of scientific research at
German universities is now slowly starting to change
Ž .Kunzel, 1996 . Education and research tasks are¨
beginning to be more clearly separated and public
funding increasingly is distributed through channels

Žother than regular university budgets Schimank and
.Winnes, 1999 . In addition, the growing importance

of European science and technology policies have
also led to closer co-operation between German re-
search organisations and to common interest repre-
sentation by these organisations vis-a-vis European`

Ž .and national decision-makers Fabisch, 1996 .
Primary changes in the organisation of the Ger-

man research system are in line with the observation
of recent accounts of the emergence of new forms of
research organisation, namely, that scientific re-

search increasingly is subject to market forces and
local forms of governance as opposed to traditional
academic autonomy and national science policies.
This development, however, is not altogether un-
problematic. Economic pressures and practical incen-
tives favour the production of particularistic forms of
knowledge, that is, those forms of knowledge which
correspond most closely to specific demands by eco-
nomic and political actors. Those pressures, there-
fore, can seriously undermine science’s capacity to
produce intellectual innovations which do not have
immediate practical relevance or which are not per-

Žceived as such Kazancigil, 1998; also see Shinn,
.1999 .

The solution to the problem of balancing this
development does not lie in extending established
forms of peer review as a means of distributing
funding and additional resources within existing aca-
demic structures. Research evaluation on the basis of
standardised criteria of inner-scientific quality —
such as the regular Research Assessment Exercise in
the UK — provides strong incentives for researchers
to orient their work to the priorities of established
disciplinary research interests. This, on its turn, can
greatly enforce the stability of disciplinary bound-
aries thereby discouraging work on controversial but
potentially innovative research topics, as illustrated

Žfor the case of economics at UK universities Harley
.and Lee, 1997 . Increasing resource allocation

through existing funding arrangements would thus
lead to a growing distance between academic, disci-
plinary science on the one hand and practically
oriented and applied research outside traditional aca-
demic structures on the other.

The question, then, is how ‘mediating institutions’
Žcan be designed Mayntz and Schimank, 1998, p.

.753 . That is, horizontal structures that link relative
autonomous research to societal demands and expec-
tations but which do not rely on bureaucratic forms
of centralised control of the research process. This
question essentially is a political one. The dynamic
of co-operation and competition within existing aca-
demic structures — that is, the dynamic of the
academic labour market — is such that an increase
of resource allocation through peer review is not
likely to provide incentives for work which trans-
gresses established disciplinary boundaries. The dy-
namics of the private market, on the other hand, will
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not easily allow the production of knowledge, which
does not have immediate practical relevance. This,
then, leaves and important task for informed and

Žwell-designed science and technology policies cf.
.Hicks and Katz, 1996 .

Such policies, however, can only be goal-effec-
tive when they take on their own bearing on the
institutionally conditioned path-dependencies of the
research process. Transnational European policies,
for instance, further active interest representation by
research organisations and stimulate them to seek
co-operation across the traditional boundaries of na-
tional academic disciplines. European regulations
thereby are an ever growing factor in the emergence
of new forms of research organisation.

Implied by this, is that national science and tech-
nology policies are necessary, aimed at finding a
balance between established disciplinary science and
new forms of practically oriented research. Since
funding alone cannot be an effective instrument in
the context of existing academic structures, such
policies should entail legal and administrative reor-

Ž .ganisations of research contexts Becher, 1995 . That
is, those policies should be aimed at designing insti-
tutional arrangements, which allow scientists to or-
ganise themselves and to operate as research contrac-
tors, partly located outside traditional academic
structures but variably linked to existing universities.

The theoretical and empirical observations of the
previous paragraphs thus lead to a number of
straightforward questions that are of importance to
science policy decision-making and which can be the
basis for further and comparative research into forms
of work organisation in science: Under what locally
differentiated, but analytically comparable institu-
tional circumstances is actual research practice re-
sponsive towards external goal setting while retain-
ing sufficient intellectual independence? How can
research practices in that case be classified and how
can such a classification be effectively used as a
policy device when identifying opportunities and
limitations for the design of mediating institutions
which link established disciplinary science and new
forms of research organisation? On the basis of
empirical answers to these and similar questions,
then, can such challenging notions as the develop-
ment of a new mode of knowledge production or the
emergence of post-normal science be substantiated

and used productively in pragmatic science policy
decision-making.

7. Conclusion

In this paper, a theoretically informed but empiri-
cally applicable model for research into forms of
work organisation in science has been developed.
This model is actor-centered and therefore able to
accommodate basic insights from constructivist ap-
proaches in the Sociology of Science and Technol-
ogy. Thereby, the many contingencies that pervade
actual research practice can be understood as essen-
tial degrees of freedom when analysing the nature
and organisation of the research process. At the same
time, the model that was discussed differentiates
between institutional structures in which research is
embedded. Therefore, it is able to explain path-de-
pendencies in processes of knowledge production in
terms broad enough to address general differences
between national and disciplinary contexts of re-
search yet sufficiently concrete to account for empir-
ical variation in local forms of work organisation in
science.

By means of illustration, this actor-centered insti-
tutionalist model was applied to the analysis of the
relations between forms of research organisation and
intellectual orientations in economic science in Ger-
many. It was observed that knowledge production in
German economics is of a hybrid nature, sometimes
displaying characteristics of theoretically oriented
disciplinary science and at times those of application
oriented policy research. It was argued that the insti-
tutional structures in which research is embedded are
the main factors explaining these differences. It are
these structures which condition the responsiveness
of economic research towards external goal setting
by economic and political actors.

Two conclusions, then, can be specified that bear
on current debates about changing forms of research
organisation and which are particularly relevant to
science policy decision-making. Firstly, given the
organised character of the research process, external
goal setting through deliberate policy intervention
can only be indirect and contextual. In the decision-
making procedures within formally constituted re-
search organisations, only certain external impera-
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tives are integrated into internal preferences as to the
desired direction and outcomes of research. Sec-
ondly, the social accountability of relatively au-
tonomous research can be institutionally organised.
That is, the scientific and practical relevance of such
research can be consciously designed in terms of the
formal constitutions of publicly funded research or-
ganisations. In the face of current changes in the
organisation of the research process, this leaves an
important task for national science policies.
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