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Abstract With this special issue, we would like to promote research on changes in
the funding of the sciences, social sciences, and humanities. Since funding secures
the livelihood of researchers and the means to do research, it is an indispensable
condition for almost all research; as funding arrangements are undergoing dramatic
changes, we think it timely to renew the science studies community’s efforts to
understand the funding of research. Changes in the governance of science have
garnered considerable attention from science studies and higher education research;
however, the impact of these changes on the conduct and content of research has not
received sufficient attention, and theoretical insights into the connections between
funding practices and research practices are few and far between. The aim of this
special issue is to contribute to our theoretical understanding of the changing nature
of research funding and its impact on the production of scientific knowledge. More
specifically, we are interested in the interplay between funding and research prac-
tices: What is the impact of institutionalised funding arrangements on the
production of scientific knowledge?
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2 J. Gliser, K. S. Velarde

Why Funding?

With this special issue, we would like to promote research on changes in the funding
of the sciences, social sciences, and humanities. Since funding secures the
livelihood of researchers and the means to do research, it is an indispensable
condition for almost all research. The increasing dependency of society on
knowledge produced by the sciences, social sciences and humanities makes the
capacity to fund research an important power base in society, as is illustrated by
studies of ‘undone science’ (Hess 2007; Frickel et al. 2010). As funding
arrangements are undergoing dramatic changes, we think it timely to renew the
science studies community’s efforts to understand the funding of research. Two
major trends in particular have the potential to significantly alter the impact of
funding on the production of scientific knowledge. First, we observe that financial
support for research work is becoming increasingly scarce in relative terms, and
often even in absolute terms. Researchers and research organisations find it
increasingly difficult to safeguard the continuation of research and face growing
complexity in their funding environments, while funders are confronted with more
promising and important research activities than they can sustain. Mobilising and
allocating research funding has consequently become a problem for both funders
and recipients alike (Guston 2000). A second, related trend is that research funding
is increasingly used as a means to exercise authority over the production of scientific
knowledge (Whitley et al. 2010). Policymakers and funding agencies attempt to
influence the conduct and content of research through the modification of funding
arrangements: They try to exercise control over the direction of research by
incorporating, for instance, public policy goals in funding programmes (Furman
et al. 2012), introducing incentives to collaborate with industry and to commer-
cialise funding (Swan et al. 2010), and creating mission-based research
organisations (Cruz-Castro et al. 2012). Meanwhile, the overall quality of research
is made to increase through competition and selective funding of the best performers
(Hicks and Katz 2011). Of course, this has far-reaching implications for the way we
conceive of the governance of science—that is, the authority relationships and the
value frameworks enacted through research funding. The trends interact and are
overlaid by further changes, such as the increasing importance of charities, supra-
national funding agencies (Nedeva 2013; Luukkonen 2014), and the emergence of
new funding schemes for science (Lepori et al. 2007). The diversification of actors
attempting to use funding instruments to achieve their goals and the resulting
complexity of funding environments confront science studies scholars with quite the
ambivalent picture: While some have argued that “multiple funding sources offer
opportunities for buffering the effects of more prescriptive policies and maintaining
independence” (Morris and Rip 2006: 259), this is by no means inevitable, as many
of these new opportunities come with strings attached. It is equally possible that
turbulent funding environments increase the dependence of researchers and research
organisations on particular funders, or that the funders’ specific expectations
concerning content limit the accessibility of funding sources. Thus, the more
funding is made conditional on research performance or specific content, the more
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difficult it could become for researchers to maintain their individual research
programmes, or even the continuation of research at all.

Changes in the governance of science have garnered considerable attention from
science studies and higher education research; however, the impact of these changes
on the conduct and content of research has not received sufficient attention and
theoretical insights into the connections between funding practices and research
practices are few and far between. The aim of this special issue is to contribute to
our theoretical understanding of the changing nature of research funding and its
impact on the production of scientific knowledge. More specifically, we are
interested in the interplay between funding and research practices: What is the
impact of institutionalised funding arrangements on the production of scientific
knowledge, i.e., on research practices and the knowledge produced by these
practices?

Targeting Changes in the Funding of Science

The contributions to this special issue provide specific perspectives on the state of
the art, which is why we will limit our comments to a few developments that justify
our enterprise. Indeed, scholarly attention has been quite unevenly distributed across
trends in research funding, highlighting the institutional design and embeddedness
of funding arrangements, the introduction of performance-based funding systems, or
the implications of industry funding for scientific work. Although these research
strands have all dealt with the impact of funding on research practices, we argue that
this connection merits closer empirical attention and—above all—theorisation.

First of all, research has dealt with the emergence and rising influence of funding
agencies from the angle of principal-agency theory (Guston 1996; van der Meulen
1998; Braun and Guston 2003). As “intermediary organizations” (Braun 1993),
funding agencies effectively influence and regulate micro behaviour while
decoupling the researcher from the state (Musselin 2014). Scholarly interest in
funding agencies ceased before interesting variations in their relative autonomy
from the state and scientific communities (Braun 1998) or field-specific effects on
the behaviour of researchers (Morris 2000) were fully investigated and theorised.
Attention shifted to the study of funding programmes (Aguilar et al. 1998; Melin
and Danell 2006; Heinze 2008; Edler et al. 2014), and here mostly to selection
processes (Bornmann and Daniel 2005; Lamont 2009; Luukkonen 2012). This move
has certainly been promoted by the growing interest of funders in the efficacy of
their funding schemes and the commissioning of evaluation reports (Hornbostel
et al. 2009; Thomas and Nedeva 2012; Mdller et al. 2016). Yet studies of funding
programmes have produced little in terms of generalisable findings regarding the
impact of funding schemes on research practices, not least because they mostly
focus on single funding programmes.

A second research perspective targets the implementation and implications of
performance-based funding systems for research work (Geuna and Martin 2003;
Himanen et al. 2009; Hicks 2012). In combination with research evaluation,
performance-based funding made universities recognize the importance of research
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as a source of reputation and, more importantly, income (Whitley and Gléser 2007).
As the introduction of new public management structures and practices has strongly
increased the authority of management over research funding (Paradeise et al. 2009;
Coccia 2009), universities’ responses to performance-based funding have the
potential to trigger changes in research practices. Some scholars have focused on the
role of these meso-level structures in mediating and intervening in the acquisition,
organisation, and allocation of external research money (Meier and Schimank 2010;
Musselin 2014; Aagaard 2015), but research on performance-based funding has yet
to develop an analytical framework that marshals a wide range of variables in order
to establish clear causal relationships between funding and the content and conduct
of research. This includes the consideration of how research organisations relate to
an increasingly diversifying funding landscape for scientific research: How do their
attempts to simultaneously increase external funding and control relationships
between researchers and funding organisations affect the independence of
researchers and thus the production of scientific knowledge?

The third long-standing interest of science studies targets the impact of industry
collaborations on academic science. Evidence concerning the influence of
university-industry projects on research work is mixed. The content of industry-
funded projects is obviously negotiated with funders and aligned with their interests.
Thus, there is evidence that the research agenda of researchers funded by industry
tends to become more applied (Lam 2010) and prioritise certain types of research
output. At the same time, industry funding appears to slow down or delay the
diffusion of knowledge by imposing secrecy on the research findings or withholding
information on the research process (Campbell et al. 2000; Sismondo 2009).
Confronted with these effects, it seems that researchers develop different coping
strategies that consist in embracing the collaborative arrangement and its specific
incentive structure due to a lack of outside options (Goldfarb 2008); actively
counteracting the biasing effects of industrial funding (Murray 2010); or avoiding
this type of collaboration altogether (Owen-Smith and Powell 2004)." Existing
research thus indicates the complexity of the issue and the elusiveness of the causal
links between funding and research content. Indeed, understanding the real-time
effects of a complicated and turbulent funding environment on scientific work
requires more comparative work that allows for the causal attribution of observed
effects (Glédser and Laudel 2016) and more in-depth qualitative work investigating
the way organisations and individuals cope with this complexity (Krimsky 2013).

This brief account illustrates two main challenges we face in the pursuit of theory
building: First, funding practices can no longer be studied in isolation. With very
few exceptions, studies have heretofore focused on one particular type of funding
scheme or agency. This strategy can yield only little information about the impact of
funding on research practices because research practices are likely to be adapted to
funding environments rather than to single sources of funding that are but one
element of such an environment. Funding environments are complex systems in

! These responses do not necessarily affect research performance. Researchers who compared industry-
funded research to publicly funded research found the former to have no effects on scientists’ publication
performance (Gulbrandsen and Smeby 2005; Beaudry and Allaoui 2012).
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which the accessibility and demands of each source affects the attractiveness of all
others, which results in a variety of interacting opportunities and constraints for
researchers. Second, studies of funding practices have to take into account the
complexity of the multilevel dynamic at play. Studying the impact of changing
funding arrangements on research conduct and content requires complex approaches
that address increasingly dynamic funding environments, the embeddedness of
funding in changing governance structures, and the inclusion of the micro level at
which new scientific knowledge is created.

These observations motivated the special issue we present here. We invited
contributions that address the link between funding and research practices, and
discussed them thoroughly during a paper workshop in Heidelberg in summer 2016.
We expressly asked the authors to be explicit about the research practices they were
investigating and about how the design of funding arrangements translated into
concrete epistemic choices. We further encouraged them to embrace the ambiva-
lence of funding effects by developing thick accounts of the research practice rather
than taking it for granted.

Overview of Papers in the Special Issue

Contractual relationships, which seem characteristic of most contemporary funding
schemes for research, influence the way researchers relate to their work. They
overlay the funding arrangements researchers have with their organisations as well
as other types of research funding. It is the dovetailing of different funding streams
and their implications for individuals, communities, and organisations alike that
contribute to the increasing complexity of funding environments and require us to
develop a comprehensive understanding of the institutional embeddedness of
research work. Such a comprehensive understanding cannot be developed with one
special issue on the subject. We do believe, however, that the points made by the
papers in this special issue contribute important insights into the relationship
between funding and research practices.

The contribution by Franssen et al. investigates the institutional affordances of
research grants by comparing the research funded by projects and prizes across three
scientific fields. Their detailed exploration of research funded by prizes and large
research grants demonstrates the institutionalisation of specific project structures in
grant funding that create constraints not present in prizes. Furthermore, the authors
identify funding requirements for breakthrough research that can neither be met by
recurrent organisational funding nor by traditional project grants, as the former has
become scarce and the latter can be used only for specified purposes in a specified
time frame. Although researchers have some freedom in regard to the use of their
funds, this freedom does not extend to improving the grantee’s organisational
environment. Thus, the investigation into the properties of different kinds of funding
not only contributes to our understanding of the link between funding and research
practices, but also points out limitations to the current proportions of institutional
and project funding.
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Harsh et al. extend this view by examining constraints and affordances of
industrial and foreign funding of East African computer science research. In their
comparative study of two sites in which computer science has been emerging
(Nairobi and Kampala), the authors draw a complex picture of African researchers
utilising different sources of foreign funding to build and realise their own research
agendas. They systematically compare not only funding structures and the role of
university teaching at the two sites but also general political contexts, the culture of
innovation, institutional structures, and the role of institutional entrepreneurship.
They also identify properties of the field of computer science that facilitated its
observed emergence in the two East African cities, including low investment costs,
the modularity and scalability of projects, strong student interest, and the generic
nature of research activities that can be linked to many other fields.

Torka’s analysis of doctoral education programmes funded by project grants
demonstrates that the project form may be passed on to individual PhD projects
funded by the programmes. His comparative analysis of interactions between the
PhD project and research practices in the social sciences, physics, and astronomy
demonstrates that the PhD student’s research in the social sciences is affected most.
In the other fields, the project form is ignored or adapted due to the need to define
PhD projects in the context of long-term collective research processes (experimental
physics and astronomy) or individualised research processes that primarily depend
on the student’s creativity (theoretical physics). Thus, Torka shows that the project
form carried by project-based funding continues to spread but remains more or less
external to research practices because the requirements of successful research are
anchored in the epistemic culture of the scientific community.

Serrano Velarde investigates the relationship between applicants and their
funding agencies, and thus by extension their scientific communities, by analysing
how the justification rhetoric of grant proposals changes over time in two scientific
fields, namely political science and organic chemistry. She argues that the
increasing competition for project grants leads to a standardisation and rational-
isation of grant proposals, which, however, takes different paths depending on the
research practices of the discipline. The value of the proposed contribution and the
feasibility of the project take centre stage in proposals but are argued for differently
in the two fields. While political scientists portray themselves in a complicated and
contradictory research landscape, organic chemists cast themselves and their work
as part of highly successive networks of experts.

Whitley et al. use a comparative study of the development of three scientific
innovations from the fields of physics, biology, and educational research in four
European countries to analyse how the changes in research funding described above
have affected scientists’ research goals and practices. By comparing the political
and funding conditions for the development of innovations with different epistemic
properties, the authors find that the increased number of actors exercising authority
over research goals does not necessarily translate into a plurality of interests. The
diversity of funding practices, which is conducive to developing innovations, is
particularly endangered when the ratio of recurrent funding to project funding shifts
towards the latter, and when the growing standardisation of project cycle times and
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resource packages across funding agencies makes it more difficult for researchers to
pursue projects that deviate from the expectations of their scientific communities.

The contribution by Cruz-Castro and Sanz-Menendez, which will be published in
one of the following issues due to space limitations, targets the role of public
research institutes in mediating the pressures of the funding environment and
translating them into concrete incentives for researchers. The authors develop a
typology of research organisations that is based on the autonomy of the organisation
itself and on the distribution of authority over funding within the organisation.
Further, they develop hypotheses about the impact of changing funding arrange-
ments (block grant funding and project funding) on intra-organisational authority
relationships between researchers and management.

The papers highlight three important insights regarding the impact of funding on
research practices. First, the properties of research grants matter—especially with
regard to the degree of autonomy researchers can exercise over their work. Rigid
funding conditions limit the autonomy of researchers in spite of an apparent
diversity of funding sources. Second, the less organisational funding is available to
provide researchers with additional options and slack, the more effective the
contractual relationship over the research work of scientists. Finally, trends in the
reconfiguration of funding environments empower research communities and their
authority over research work but have ambivalent effects for the individual
researcher.

Challenges to the Study of Research Funding

This special issue’s focus on the causal effects of changing funding arrangements on
research practices has helped us to identify specific lacunas in the current state of
the art. It has also promoted exchanges between the authors featured in this special
issue, partly concerning their disciplinary take on the subject. The main conclusion
arising from these conversations concerns the importance of widening the focus of
investigation. We can learn more about the effects of funding on research by
looking beyond funding arrangements. It is important that we turn from the often
fruitless search for the causal effects of one particular funding scheme to more
complex research designs that (1) integrate different levels of investigation and their
insights into the social mechanisms underlying research funding; (2) focus on causal
explanations that account for this multilevel nature of research funding and
knowledge production; and (3) are comparative and/or longitudinal. Our possibility
to generalise research findings and thus theorise the implications of funding on
research conduct and content is conditional on our ability to explain variance, i.e.,
the varying effects of funding changes in different fields and on the researcher.
To substantiate these conclusions we wish to highlight three conditions that are
likely to moderate the influence of any funding arrangement on research practice.
The first condition relates to developments at the meso level of analysis. It is
difficult to imagine a study of funding arrangements that avoids questioning the role
of the organisational level in embedding and mediating structural changes in these
funding arrangements. Although some scholars have investigated the changing
authority relationships within research organisations due to financial cutbacks and
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the introduction of performance-based allocation systems, we still know very little
about how research organisations shape the ways in which researchers comprehend
and embrace their funding choices outside of the organisation. A second condition
occurring at the meso level and remaining largely unexplored is the influence of
scientific communities on the allocation of material resources. The more research
funding relies on the evaluation of research proposals, individual research
performances, and research organisations, the stronger the leverage of scientific
communities and their elites on the allocation of funding. The governance of
research largely relies on peer review to assess both the quality of research and the
directions it ought to take. Thus, we could make the argument that although research
organisations and the state gain authority over researchers by means of evaluation,
they also lose authority vis-a-vis the scientific community in charge of peer review.
The leverage held by scientific communities over the allocation of research funding
and its implications for researchers, research organisations, and the state requires
systematic analysis. Special interest should be given to the effects produced by the
increasing competition for resources within a scientific community on the way the
community handles both access to resources and the valuation of funding claims. A
third condition comprises the field-specific epistemic practices and epistemic
conditions of research shaped by the scientific community’s subject matter and
knowledge about it. Researchers respond to funding opportunities and governance
in the light of their perceived opportunities to produce contributions to their
community’s knowledge. Thus, practices of knowledge production and their
epistemic conditions play a crucial role in moderating the effects of funding on both
individuals and organisations.

These conditions are cross-cutting in that they must be addressed in all
investigations of research funding that intend to establish causal effects.
Understanding how researchers experience and cope with this complexity requires
a comprehensive picture of their situation. This again illustrates the main point we
wish to make with this special issue: Exploring the effects of changing funding
arrangements on research practices requires a leap into the complexity of research
designs. We need to embrace this complexity by exploring variation—of funding
arrangements, epistemic practices, work conditions, and governance contexts—
rather than avoiding it through the focus on isolated funding schemes. Only by
seizing the messiness of variation can we identify changes in research practices and
content as causal effects of funding arrangements, i.e., as effects that occur under
specific circumstances and through specific mechanisms.
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