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Abstract

Transdisciplinarity is a much-used concept in research policy to emphasize a need for new collaborations beyond scientific disciplines to solve
societal challenges. However, how do scientists interpret transdisciplinarity and what do transdisciplinarity policies mean for their work? This
paper focuses on researchers’ definitions of transdisciplinarity. It is based on an empirical study of a Norwegian biotechnology centre founded to
stimulate a transition in biotechnology research towards transdisciplinarity. Drawing on interpretive methods, we identify three interpretations of
transdisciplinarity. In our case, the science policy idea of ‘transdisciplinarity’ faded away in practice in terms of collaboration with non-academic
actors, but boosted the establishment of new interdisciplinary teams. By pointing to the multiplicity of ways in which policy recipients can

interpret science policy, this study contributes to scholarship analysing the relation between transdisciplinarity in policy and practice.
Key words: scientific collaboration; interdisciplinarity; transdisciplinarity; research policy; biotechnology; sensemaking.

1. Introduction

Transdisciplinarity is an increasingly used concept in research
policy to demand new ways of research collaboration with
non-academic actors to address complex societal challenges.
Since the 19th century, modern science has continuously split
into many specialized disciplines and sub-disciplines. In par-
allel, concerns about the fragmentation of knowledge have
emerged: are departmentalized knowledge regimes able to
cope with big, complex, societal challenges? (Brown et al.
2010). At universities, the critique of scientific specialization
has led to a variety of initiatives and approaches promoting
disciplinary transgression, including the concept of trans-
disciplinarity. This concept calls not only for collaboration
across scientific disciplines but also for joint problem-solving,
including with actors outside of research communities. In this
manner, social relevance and public trust are supposed to be
achieved (Lieven and Maasen 2007; OECD 2020). However,
definitions and theoretical emphases of ‘transdisciplinarity’
vary (Bernstein 2015; Jahn et al. 2012; Klein 2015; Mobjork
2010), and the concept has proved difficult to implement (Felt
et al. 2016; Schikowitz 2020; Zscheischler and Rogga 2015).

Nevertheless, research policy conceives of transdisciplinar-
ity as a crucial tool for solving societal problems. For example,
in a 2020 report, the Organization for Economic Coopera-
tion and Development (OECD) argues that transdisciplinary
research is a ‘necessary complement’ to traditional research
practices. According to the report, solutions to complex soci-
etal challenges ‘cannot be generated solely on disciplinary
research’, and furthermore, transdisciplinarity is needed in
order to create value and to ‘transform scientific insights for

the good of society’ (OECD 2020: 9). The OECD report is but
one recent example of transdisciplinarity being mobilized in
research policy to argue that increased collaboration between
different actors is the solution to the many complex challenges
in the world. The report promotes ‘effectively implementing
transdisciplinary research’ (OECD 2020: 3) and draws on lan-
guage emphasizing acceleration, effectiveness, and upscaling.
In this context, transdisciplinarity becomes a co-production
of science and relevance and is, in short, seen as a tool for
accelerating the take-up of research ‘for the good of society’
(OECD 2020: 9). The report, however, is largely silent on
how to achieve transdisciplinary research in practice. Poli-
cies on transdisciplinarity rarely provide guidance on what
transdisciplinarity should mean concretely, despite it being
an ambitious concept referring to problem-solving in con-
text through a combination of research and experience-based
knowledge, with interdisciplinary practices at the core of such
efforts (Gibbons et al. 1994; Nowotny et al. 2001).

How then do policy recipients, such as scientists, under-
stand and interpret transdisciplinarity? Despite considerable
policy efforts, scholars question inter- and transdisciplinar-
ity outcomes in terms of the envisioned transformation of
knowledge production (Frickel et al. 2017; Weingart 1997).
Previous scholarship on transformative policies has given
attention, on the one hand, to policy documents and policy
discourses (see, e.g. Bliumel 2017; Flink and Kaldewey 2018;
Borrds and Serger 2022) and, on the other hand, to research
practice (Brouwer et al. 2018; Felt et al. 2016; Maasen
and Lieven 2006; Morris and Rip 2006; Schikowitz 2020;
Simons et al. 2020). A common finding in this scholarship

© The Author(s) 2022. Published by Oxford University Press.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

220Z JaquianoN | uo 1sanb Aq G966089/550089S/10d10S/€60 1 "0 /10p/ejonie-aoueApe/dds/woo dno-oiwspese//:sdny wolj papeojumoq


https://orcid.org/0000-0003-0982-1262
mailto:maria.b.hesjedal@ntnu.no
https://creativecommons.org/licenses/by/4.0/

is a gap between policies and practice pointing to a need for
further detailed empirical studies on transdisciplinarity. For
example, Felt et al. (2016) conclude from a study of trans-
disciplinarity in sustainability research that although some
funding schemes encourage the inclusion of non-academic
actors in research, ‘little is known about what this means in
terms of concrete research practices and in academic envi-
ronments’ (734). They analysed how researchers interpret the
role and relevance of societal actors in research projects and
identified three categories: those that see the scientific and
social arenas as ‘largely separated’ (745), those that consider
societal actors as relevant for defining the research problem
based on experience-based knowledge, and those that con-
sider societal actors as knowledgeable agents (749). Simons
et al. (2020) suggest future research to ‘add comparative
data on contextual understandings’ (569). In a similar vein,
Ramos-Vielba et al. (2018) point to a lack of understand-
ing of the dynamics and of the heterogeneity and diversity of
research cultures and scientific fields. We would like to add
that only a few studies (i.e. Bos et al. 2014) looked at how pol-
icy recipients (such as scientists) interpret transdisciplinarity
policies.

This paper contributes to better understanding the het-
erogeneity and diversity of scientific fields regarding the
implementation of policies on transdisciplinarity by studying
biotechnology research in Norway. In this manner, we con-
tribute to scholarship analysing the relation between transdis-
ciplinarity in policy and practice. Our approach is based on
an understanding of policies and organizations that focus on
meanings, assuming that meanings (that various actors ascribe
to, e.g. transdisciplinarity) shape actions and institutions
(Weick et al. 2005; Wagenaar 2011). Thus, we aim to provide
better insight into policy recipients’ various interpretations of
transdisciplinarity. To explore what transdisciplinarity means,
we focused on scientists’ sensemaking of transdisciplinarity:
how do they interpret and understand transdisciplinarity and
what do transdisciplinarity policies mean for their work? With
this question in mind, we studied the Centre for Digital Life
Norway (DLN), a biotechnology research centre founded in
2015 by the Research Council of Norway (RCN) with the
mandate to transform Norwegian biotechnology. DLN lends
itself well as a case study because of the European trend in
research politics to put major public investment into such syn-
thesized centres (Vermeulen 2018; Hackett et al. 2021; Hamp-
ton and Parker 2011). It is therefore of societal relevance to
analyse how such public investments in transition projects
realize their ambitions. Furthermore, this case adds to existing
transdisciplinarity scholarship by providing an example of a
centre where transdisciplinarity is imagined as going beyond
individual research projects. In DLN, transdisciplinarity is
conceptualized as a cross-cutting issue: a central ingredient in
all aspects of centre activity, not only within each individual
research project but between projects and scientists within and
outside of the centre, as well as collaboration with industry.
The transdisciplinary work in DLN must thus be seen also as
a meta-project: the notions of ‘innovation’ and ‘Responsible
Research and Innovation (RRI)’! figure no less prominently
in the centre. All three concepts represent demands to acceler-
ate the translation of scientific knowledge into products and
solutions to solve social challenges. Although the concepts dif-
fer in focus, they all highlight the inclusion of non-academic
actors and the production of socially useful knowledge.
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Therefore, we consider such policy demands as highly
related.?

1.1 Theory: meaning in action

It is helpful to understand transdisciplinarity as a policy idea
because a focus on policy ideas implies recognizing that poli-
cies may build on implicit assumptions (Am et al. 2021) and
that it is not obvious that these assumptions are backed by
empirical evidence or work in different contexts. For exam-
ple, research policies promoting transdisciplinarity often take
for granted a deficit of social relevance and are often guided
by a set of tacit underlying assumptions, for example, that
inter- and transdisciplinary knowledge is better than disci-
plinary knowledge and that disciplines are silos constraining
collaborative flow (Frickel et al. 2017).

Scholars have shown how steering towards broad and
generic goals in research policy ‘involves the use of “big
words”: encompassing concepts that are uncontested them-
selves, but that allow for multiple interpretations and speci-
fications’ (Bos et al. 2014: 151; Flink and Kaldewey 2018).
One major criticism of transdisciplinarity has been its vague
and ambiguous definitions (Jahn et al. 2012; Weingart 1997),
which are open for multiple interpretations. The various defi-
nitions of the term, how it is often taken for granted, and the
significant uncertainties regarding how to achieve it in practice
make transdisciplinarity an interesting artefact to explore.

How do those addressed by the policies, namely scien-
tists, decode the policy idea of ‘transdisciplinarity’? We may
assume that the term will convey additional meanings when
the policies are implemented over time and in various orga-
nizations (Yanow 1996: 18). There are different communities
of meaning in any policy situation, for example, those mak-
ing the policy (e.g. OECD), those implementing it (e.g. RCN),
and those affected by it (e.g. citizens, scientists, lower-level
employees, and bureaucrats) (Yanow 2000: 10). Although the
actors in these situations may overlap (e.g. scientists might
participate in drafting policies), certain vocabularies, rou-
tines, and practices are associated with these distinct social
worlds. Who we think we are shapes how we interpret (Weick
et al. 2005: 416). Yanow uses the term ‘interpretive commu-
nities’ to describe communities that share ‘thought, speech,
practice, and their meanings’ (Yanow 2000: 10). Due to vari-
ous ‘interpretive communities’, policy ideas undergo changes
when moving among institutions or from organizations to
so-called recipients. While policies may direct attention and
set agendas, they do not direct responses because corporate
sensemaking is in play when responding (Weick et al. 2005:
417). Consequently, the realizations of policies on transdisci-
plinarity depend on ‘the ways in which researchers mobilize
the ideas...in their research practices’ (Volker 2021: 44).

Such an interpretive approach makes the meaning of a pol-
icy an empirical question to be investigated in detail in its
local context. Interpretive policy studies emphasize the impor-
tance of what ‘people in the situation find meaningful’ (Yanow
2000: 4) and, thus, ‘the very mundane, expert understanding
of and practical reasoning about local conditions derived from
lived experience’ (Yanow 2000: 5). Yanow reminds the ana-
lyst that we must ask what is meaningful to policy-relevant
publics. That is, what are the local conditions of scientists
when it comes to interpreting transdisciplinarity and why
is what meaningful for them in their context? Importantly,
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‘meanings’ derive from actors’ subjective experiences, but they
are also bound to concrete situations expressing larger, sedi-
mented meaning structures (Wagenaar 2011: 53). Examples
of such larger discursive configurations are what it means
to be an academic and what conditions of possibility con-
figure scientists’ epistemic living space (Felt 2009). Thus,
when we explore the meanings of transdisciplinarity below,
we investigate scientists’ contextual understandings of what
transdisciplinarity signifies for their research in the context of
their work conditions in a biotechnology centre in Norway.

2. Method

Methods for the interpretive approach outlined above are
based on ‘the presupposition that we live in a social world
characterized by the possibilities of multiple interpretations’,
as ‘living requires sensemaking, and sensemaking entails inter-
pretation’ (Yanow 2000: 5). The methodological question,
thus, is: how best to explore the multiple meanings of trans-
disciplinarity?

This paper is based on a case study of the biotechnology
centre DLN. Employing a method assemblage (Law 2004),
the first author conducted an in-depth study at multiple sites
in the centre from 2017 to 2021. The fieldwork consisted
of participatory observations (of meetings, events, courses,
workshops, organizing committees and groups, conferences,
etc.), an ethnographic study in a laboratory in a selected
research project, and two rounds of interviews. The first round
of interviews encompassed twenty-two semi-structured inter-
views, starting with the scientists (at all career levels) from
the selected laboratory study and then extending the inter-
views to two additional DLN research projects to gain a better
understanding of questions of inter- and transdisciplinarity at
several sites. From the preliminary analysis of these interviews
and from an action research conference within the centre
(in which both authors participated, the first as a notetaker
and the second as an initiator), the multiplicity of meanings
and unclarities connected to the concept ‘transdisciplinarity’
emerged. This was followed by a second round of interviews
consisting of two focus group interviews and four semi-
structured interviews (the latter representing a work around to
COVID-19 pandemic restrictions that precluded further focus
groups). In the second round of interviews, scientists (both
senior/principal investigator level and early/mid-career) were
invited to reflect on their experiences with forms of collab-
oration, including inter- and transdisciplinarity. This round
was also part of writing DLN’s transdisciplinarity strategy,
which emerged as an action point from the action research
conference and in which Maria B. Hesjedal became the lead
author.

Focus groups are a common approach in the social sci-
ences to generate information on collective views, as they can
‘yield data on the meanings that lie behind...group assess-
ments’ (Bloor et al. 2001). Focus groups have also been
used as a method for public engagement, e.g. to involve
citizens in the deliberation of public policy issues (see, e.g.
Macnaghten 2021) or to make scientists reflect on topics such
as societal relevance and research integrity (see, e.g. Felt et al.
2018; Felt and Frantz 2022). The extent of the participant’s
knowledge and prior reflections on the topic of the focus
group can differ substantially. In our case, in asking how
the scientists understand transdisciplinarity in the focus group

interviews, we create a space where the scientists can make
sense of their research processes and enable ‘the communica-
tion of and reflection on complex and rather unfamiliar issues’
(Sigl et al. 2020: 1574). This process must thus also be seen
as a part of the sensemaking process generating the three
meanings of transdisciplinarity that we present below. In the
analysis, we started from the scientists’ accounts of their
understandings and practices of transdisciplinarity and gen-
erated the three meanings as composites made up by our
combination and integration of accounts consisting of both
diversity and consistency.

In addition to the two rounds of interviews, we descrip-
tively reviewed transdisciplinary centre initiatives, includ-
ing funding calls (for cross-project collaborations), prize
announcements (for the best transdisciplinary paper), confer-
ence programmes, and central documents dealing with trans-
disciplinarity, such as the DLN ‘Digital Life — Convergence for
Innovation’ (RCN 2014) strategy.

We used the concept of ‘transdisciplinarity’ as the crite-
rion for selecting empirical data and in interview questions
to operationalize our research questions. In a way, we essen-
tialized the concept of ‘transdisciplinary’ to be able to search
for relevant sources. We could as well have chosen a focus
on ‘RRT’ or ‘innovation’ to learn more about how scientists
dealt with the demands for including other kinds of knowl-
edge and for solving social concerns. As mentioned in the
Introduction, these three concepts are highly related in their
demands to accelerate the translation of scientific knowledge
by including non-academic actors. Nevertheless, selection cri-
teria are necessary to make a research project feasible, and,
as we show below, we still achieved access to broader dis-
cussions of transdisciplinarity because of the concerns that
interviewees raised.

Data analysis was inspired by a grounded approach
(Charmaz 2006). A preliminary analysis of field notes indi-
cated that scientists ascribed multiple meanings to transdis-
ciplinarity. This observation was integrated in the interview
guide and led the focus of analysis towards exploring the
specific meanings being communicated through the scientists’
accounts. By processing, reading, and re-reading transcripts
and field notes while taking preliminary analytic memos on
comparisons, contexts, and other ideas about the data, we also
identified other areas to explore further in the interviews, for
example, how the scientists saw the relations between trans-
disciplinarity, innovation, and RRL In this way, the analysis
process involved moving back and forth between data and
analysis. In this manner, we followed a stepwise approach in
which the sampling and questions were informed by ‘empirical
analytical reference points’ (Tjora 2017) identified in earlier
research steps. The interviews were analysed inductively, not-
ing who said what and when, identifying words that seemed
to carry significant meaning, noting the meanings’ relation-
ships to other ideas, and identifying conflicting interpretations
(Yanow 2000: 30). Our own interpretations appear in the
categories we formed by gathering different codes under one
umbrella (as opposed to another), thereby deciding which
characteristics interviewees’ accounts, text parts, or observed
practices share.

When the analysis below mainly illustrates categories with
quotes from interviews, this is because interpretations of and
attitudes to transdisciplinarity are most clearly expressed in
interviews. At the same time, the identified meanings below
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are also the result of our interpretations as analysts, in which
the extended fieldwork beyond the interviews is in play. The
excerpts from interviews are marked with F or I to indicate
if they are from a focus group interview (F) or an individ-
ual interview (I); numbers indicate the different participating
scientists. F1-F7 indicate participants from the first focus
group, and F8-F13 indicate participants from the second
focus group. An overview of interviewees appears in the
Appendix 1.

We begin below with an analytical reading of the DLN
strategy document to provide the reader with background
information on which transformative role Norwegian policy-
makers ascribe to transdisciplinarity. Our ensuing analysis,
however, is focused on scientists’ interpretations of these
policy demands.

2.1 Policy considerations regarding the need for
disciplinary transgression in biotechnology

In 2014, the Norwegian Research Council (RCN) launched
the ‘Digital Life — Convergence for Innovation’ (RCN 2014)
initiative. The aim of the initiative was ‘to create economic,
societal and environmental value in Norway from biotech-
nological research and innovation, by encouraging transdis-
ciplinary research’ (RCN 2014: 3). The initiative led to the
founding of the DLN, initially consisting of a networking
project and six research projects, to create a transdisciplinary
‘networked digital life community in Norway’ (RCN 2014: 9).
By 2022, DLN has grown to include forty different research
projects and affiliated partner projects.

The policy strategy outlined in the document was based
on a narrative about a need for a long-lasting transformation
of biotechnology to achieve innovation and increased value
creation through Norwegian biotechnology. According to the
strategy, biotechnology is severely hampered by the inability
to understand and control complex biological systems, and
scientists are struggling to handle the large amount of data
constantly being generated (RCN 2014: 7). Digitalization, in
combination with the assemblage of relevant disciplines, a
stronger focus on transdisciplinarity, innovation, as well as
RRI should help solve the supposedly lacking transformation
of biotechnology for the sake of the societal good.

Accordingly, the document promotes ‘transdisciplinarity’,
‘innovation’, and ‘RRYT’ to facilitate the called-for major shift
in Norwegian biotechnology, emphasizing the importance of
collaboration with actors outside of biotechnology. The doc-
ument also addresses convergence, in the sense of integrating
relevant disciplines (e.g. life sciences, physics, and Information
and Communication Technology) into new fields (e.g. bioin-
formatics, bioethics, and bioengineering) (RCN 2014: 8). RRI
is presented as a cross-cutting issue and tool for making the
biotechnology community ‘mindful of its societal context and
develop anticipatory competence regarding its impacts’ and
for challenging the community to think about ‘our responsi-
bilities for the future...and act upon these’ (RCN 2014: 11).
In addition, ‘innovation’ was a central element in the Digi-
tal Life initiative. Not only was the funding granted from an
innovation initiative at RCN, but science innovation was also
regarded as an important and necessary outcome of DLN.
In sum, the initiative promotes the assumptions that steering
towards transdisciplinarity, convergence, RRI, and innovation
would produce better and more valuable knowledge than the
disciplines could produce on their own. Solbu (2021) gives an
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account of how these different and potentially conflicting, pol-
icy ideas came into Norwegian biotechnology and how they
were established as key political objectives for biotechnology
investments.

In practice, these policy demands were established as sep-
arate focus areas in the DLN centre, and faculty were hired
accordingly: one coordinator for ‘innovation’, one for ‘RRI’,
one for ‘data infrastructure’, one for ‘communication’, etc.
These coordinators (and their work package leaders) con-
stituted the networking project, whose main task was to
facilitate the daily workings of the centre and to steer DLN
towards the DLN initiative’s aim. The coordinators had sci-
entific backgrounds with PhDs in life sciences, computational
biotechnology, neurosciences, or philosophy/political science
(RRI). Thus, the coordinator position marked a career tran-
sition from research to administration, but the coordinators
were anchored in their experiences of what it means to be a
scientist. Although the coordinators had weekly meetings to
discuss across their areas, the division of focus areas influ-
enced how DLN addressed related issues. For instance, when
the centre organized a stakeholder workshop in the first year,
this was seen as the innovation coordinator’s responsibility,
and the actors invited shared a market and industry ori-
entation. A stakeholder conference organized by the RRI
coordinator would have probably had a different angle. The
DLN research projects were expected to engage in all focus
areas and to report on the project’s work in each area, thus
adding to the scientists’ experience that these policy demands

differ.

3. Making sense of transdisciplinarity in DLN

In this paper, we explore how scientists interpret and under-
stand transdisciplinarity and what transdisciplinarity policies
mean for their work. Above, we presented the science policy’s
interpretation of transdisciplinarity as outlined in the strategy
forming DLN’s mandate. In the following, we present scien-
tists’ interpretations of transdisciplinarity. In our analysis, we
identified three categories of meanings of transdisciplinarity.
In this section, we present the analysis of the three mean-
ings by focusing first on the understandings derived from the
research projects, and second, on interpretations based on a
review of activities in the networking project.

3.1 Meaning 1: transdisciplinarity as collaboration
with other natural science disciplines

The most prominent interpretation of transdisciplinarity in
DLN was to consider it as interdisciplinary collaboration
within the natural science disciplines.

3.1.1 Research projects

Imagine you are a scientist applying for funding in a new pres-
tigious research funding stream called Digital Life. The stakes
are high, there is a lot of money in the research pot that you
can apply for, and there are fearful rumours that all money for
biotechnology funding would be channelled through this ini-
tiative in the coming years. To succeed, you must fulfil many
new demands associated with confusing terms such as trans-
disciplinarity, convergence, RRI, and innovation. In addition,
and according to the name of the centre, your project pro-
posal needs to have a significant digital dimension. What do
you do?
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Confused by these terms, we found that scientists con-
sidered the interpretation of ‘one natural science discipline
working with more than one other natural science discipline’
as the most obvious solution to the puzzle of composing a suc-
cessful project proposal. For example, a biophysicist in a DLN
project on biomarkers and nanosensors said:

[w]e are quite transdisciplinary, so there are the people who
are more [about] hard physics and modelling and figuring
out to do the sensor bit and then make the sensor, and then
I just smash some antibodies on top, and we have a third
part which is the microbiologists. And then everything is
supposed to work together [F9].

The narrow use of ‘transdisciplinarity’ in the quote of F9
illustrates how most scientists did not differentiate between
different science policy concepts to describe collaboration,
even ridiculing ‘policy speak’:

Interviewer: Now we have talked about interdisciplinary
collaborations, and in DLN it’s all about transdisciplinar-
ity. What does transdisciplinarity mean to you when you
use it?

F1: Isn’t that maybe the wrong question? Isn’t the right

y &9 &
question what term could come next to make it even more
fancy?

We see that scientists had not necessarily paid attention to that
transdisciplinarity marks a shift and is distinct to, for example,
interdisciplinarity, which was a term more familiar to most. In
the other focus group interview, an early-career biotechnology
scientist said:

As to how we use these terms, I think we sort of just
arrived at a consensus where we sort of just [mumble] dis-
ciplinarity, and sort of like ignore what comes before the
disciplinary, as long as you say ‘something’-disciplinarity it
sort of means like not one discipline,...it’s just like [cough]
disciplinarity. [laughs] [F10].

Consequently, scientists interpreted the call as such that ‘the
fundamental thing for DLN’ was that ‘you shouldn’t fund a
purely disciplinary project’ [F7]. Accordingly, the DLN call
forced new interdisciplinary collaborations into being. For
example, F13 told:

DLN, for our project, was like the carrot on the stick. It
brought the right research groups together, which could
already have collaborated, but the DLN frame made it
easier for them to join [F13].

In particular, the digital component triggered new collabora-
tions:

Most of the modelling happening in the project is happen-
ing because we needed a modelling component to get the
grant....it hasn’t really been very well entrenched in the rest
of the project....But of course, it’s still well worth it...I have
noticed...that some of the questions, that those modelers
ask, do make some of the experimental people go ‘Huh!?
That’s an interesting thought!” [F10].

In this quote, F10 describes how these new interdisciplinary
collaborations configured through DLN triggered some diffi-
culties in practice, but they were also considered a worthwhile
learning experience. How these interdisciplinary collabora-
tions worked in practice is relevant to study further but
beyond the scope of this paper.

For this paper, we would like to stress that transdisci-
plinarity was often interpreted as synonymous with interdis-
ciplinarity. When the DLN call demanded transdisciplinarity,
innovation, RRI, convergence, and digitalization, digitaliza-
tion seemed most concrete and relatable and boosted the
invitation of new project partners. In a way, this represents
a more ‘business as usual’ approach to doing science than the
transformative demands pushed for in the DLN call.

3.1.2 The networking project

The interpretation of ‘transdisciplinarity’ as ‘interdisciplinar-
ity’ also characterized many of the DLN networking project’s
initiatives arranged under the heading of transdisciplinarity. In
the following, we give three examples of such initiatives (open
to all DLN members), including an award for best transdisci-
plinary publication of the year, seed funding for cross-project
collaborations, and a course for early-career researchers on
transdisciplinary life science.

The first of these was implemented in 2017: DLN estab-
lished a prize for the best transdisciplinarity publication of the
year, defining the criterion of transdisciplinarity as follows:

The study should include both experimental measurements
and computational work on a biological system, or on
an engineered device developed for its integration with a
biological system (DLN 2018).

In addition, the publication should emerge from DLN projects
or partner projects, the connection with DLN should be
clear from the affiliation or acknowledgements, and the paper
should have been published, accepted, or at least submitted to
an international scientific journal. Thus, the criteria describe
interdisciplinary collaboration within the natural sciences,
and the fact that most of the publications are intra-project
interdisciplinary collaborations was reflected in who won the
prize.

Secondly, DLN aims to create ‘platforms for transdisci-
plinary workshops and meetings’ (DLN 2022) and offers seed
funding to encourage and facilitate cross-project collabora-
tion to ‘harvest synergies between projects and exchange of
competence’ (DLN 2021). Funded activities included collabo-
rative workshops, method collaborations, and a pilot testing
of antibodies with another DLN project prototype system.

Thirdly, during Spring 2020, DLN research school
(DLNRS) advertised a new course to its members. “Transdis-
ciplinary life science—a Digital Life Norway (DLN) course’
had been much discussed and long planned by the centre lead-
ership. The intention was to develop a signature course as
a cornerstone of DLN as a transdisciplinary biotechnology
research centre. The first of three teaching blocks included
‘the essentials on transdisciplinary group work, introduc-
tion to remote collaboration and sharing of big data, and
introduction to RRI’ (DLN 2020a). The second consisted
of students working together in assigned groups to learn
about data collection and its importance in generating new
knowledge and/or innovation. All group work was linked
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to modelling and/or analysis of the data. The third block
included presentations of the results from all group works, as
well as round-table discussions and sharing of experiences on
‘transdisciplinary’ group work. The course was intended and
planned for early-career scientists in the natural sciences; there
were no participants from other disciplines. The signature
course is an interesting example of how transdisciplinarity
in DLN was interpreted as collaboration between the natural
science disciplines.

In sum, the networking project’s transdisciplinarity efforts
were based on an interpretation of transdisciplinarity as inter-
disciplinary collaboration within the natural science disci-
plines.

3.2 Meaning 2: transdisciplinarity as collaboration
with disciplines far from your own

The second interpretation of transdisciplinarity was ‘collabo-
ration with disciplines far from your own’, notably between
the natural sciences on the one hand and the social sciences
and humanities (SSH) on the other.

3.2.1 Research projects

In the research projects, transdisciplinarity was sometimes but
not always referred to as collaboration with ‘the RRI peo-
ple’. RRI was mentioned in all interviews when talking about
transdisciplinarity and collaboration and was presented as
something new and particular to this centre. ‘Trans’ referred
to the inclusion of SSH disciplines:

‘Honestly, I don’t know, but if you asked me about trans —
for example, in my case, Al and responsibility and innova-
tion — they are different things all together. Yeah. So I think
in that case I would say “trans™ [F12].

This quote and the following, in which another scientist elab-
orates on RRI in his/her project, show how participants linked
transdisciplinarity to disciplines they regarded far from their
own and often to the RRI work done by SSH researchers. This
theme emerged when discussing different forms of collabora-
tion. A microbiologist explained it thus:

[Y]ou could approach it like a Venn-diagram. ‘Intra-’ is
where all the circles overlap, ‘inter-> is where just two over-
lap and transdisciplinary is when you are in completely dif-
ferent circles. So if ’'m a biologist and I’'m working together
with a geneticist — that’s rather close, if I'm working with
somebody from physics who’s doing microscopy, we are
still, like, on the same..., but if I then go to humanity and
ask about ethics about my research, then we have transdis-
ciplinary, because then I'm completely across the...[gestures
to signal how far off s/he considered this knowledge] [F13].

This understanding of ‘transdisciplinarity’ corresponds to the
concept of radical interdisciplinarity (see, e.g. Evans and
Marvin 2006; Clarke et al. 2019). It should be noted that the
DLN scientists did not only apply ‘transdisciplinarity’ in rela-
tion to RRI. They also gave accounts of fruitful collaborations
on implants between engineers and doctors, or biologists and
informaticians.

Science and Public Policy

3.2.2 The networking project

This second interpretation of transdisciplinarity was also
represented in the DLN networking project’s initiatives and
events. Some of the initiatives can be interpreted as creating
arenas to meet disciplines far from your own, for example, the
DLN annual conference and the DLNRS.

The DLN annual conferences, inviting all project, research
school, and advisory board members, appear to have a rather
conventional structure typically consisting of 2 days of invited
keynote speakers, scientific presentations from the different
research projects, a poster session, as well as mingling in
combination with food and drinks. As DLN is a centre for
biotechnology, biotechnology presentations are prominent.
At the same time, the programme also included keynotes
from invited speakers in the biotech industry and from SSH
researchers.

Second, the DLNRS, with more than 200 PhD and postdoc
members, offers ‘transdisciplinary training and education for
the future of biotechnology’ and aims to ‘help create oppor-
tunities for promoting transdisciplinary integration, building
a culture for innovation, and creating a new collective team
spirit among all younger scientists who are connected to the
Digital Life initiative’ (DLN 2020b). The research school has
been an important arena for many of the members (Hesjedal
2022), also in terms of transdisciplinarity. During our inter-
views, the scientists frequently mentioned how interesting it
was to meet others working on issues very different from
their own and shared accounts of how some of these encoun-
ters resulted in scientific discussions relevant to their project.
Although these were mainly collaborations within the natu-
ral sciences, there were also a few attempts to find common
ground for collaborations with SSH. RRI was a recurring
topic in the research school, and several members showed
heightened interest in this topic.

3.3 Meaning 3: transdisciplinarity as ‘something
more’: integration and collaboration with
non-academic actors

The third interpretation of transdisciplinarity was that it
referred to ‘something more’, which often entailed including
actors from outside of academia.

3.3.1 Research projects

An early-career biotechnology scientist described his/her
understanding of transdisciplinarity as follows: ‘it can also
be used as going beyond disciplines, so leaving academia—
more like industry partners and so on’ [F10]. Many scientists
we interviewed were positive about including industry. Given
their perception of the importance of probing the market for
interest in their research and/or products, these scientists often
saw industry and potentially providing something useful to
the project. A neuroscience researcher stated:

I think that, in this transdisciplinary work, there should
be this user group that should be actively involved in each
project, so we at least know that the work we are doing is,
like, good for them or not. So, we also need to incorporate
their views in the work we are doing [F3].

The quote illustrates how some of the DLN scientists thought
that inclusion of both industry and user groups in scientific
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collaboration was important when talking about transdisci-
plinarity. At the same time, some interviewees also objected to
this interpretation of transdisciplinarity as industry collabora-
tion, arguing that ‘it’s a misunderstanding that in order to have
innovation you need to have tight connection with industry
from the beginning’ [F7]. These interviewees were critical to
the acceleration logic underpinning the concepts of transdisci-
plinarity, innovation, and RRI, pointing out that high impact
research derives from ‘blue sky projects’ and needs a longer
timeline.

Although collaboration with external actors was not part
of everyday research for most projects, a few discussed such
exchanges. For example, at the first workshop for a DLN
project on environmental toxicology, the project participants
mapped institutions and companies that they might interact
with the interviews were conducted when 1year remained
for the project, and although the project had initiated some
contact with external actors, for example, the Norwegian
Environment Agency, such interaction was still in its infancy:

[W]e probably haven’t come so far that we have done a lot
of it, but this is also a bit because the data and the anal-
ysis somehow have not progressed as we had hoped. But
it [collaboration with external actors] is however still in
progress, also through this innovation activity...where they
have started to do interviews with possible actors that may
be interested in monitoring products, so we could probably
have done more than we have done, but, yes, we have at
least begun [I1].

In this project, the more experienced senior researchers with
access to a network of potentially interested actors primarily
did the transdisciplinary work. The biology professor run-
ning the project was well aware of the understanding of
transdisciplinarity that corresponds to the OECD definition
highlighting the need for increased collaboration between dif-
ferent societal actors, and s/he made efforts working towards
this aim but did not get very far, and s/he was also ambivalent
about—what s/he experienced as—RRI demands about this
form of collaboration beyond academia being most important
in transdisciplinary work.

‘Not getting far’ was a common experience among those
projects trying to collaborate with external actors. F9 told:

I think we in the beginning tried to put together like
an advisory board from industry when we still thought
[laughs] this might end up somewhere [someone else laughs
loudly] [F9].

We see that the scientists experienced difficulties in imple-
menting unrealistic policy demands to accelerate the trans-
lation of scientific knowledge into products and solutions to
solve social challenges. Even in those projects that made sig-
nificant effort in getting collaborations with non-academic
actors going, the scientists found collaboration with industry
challenging and difficult in practice.

3.3.2 The networking project

The DLN networking project also struggled with facilitat-
ing this wider form of collaboration, but it offered inno-
vation workshops, the above-mentioned stakeholder con-
ference, and courses for scientists providing contact points

between biotech industry and research projects. In addition,
the networking project established industry internships for
early-career researchers. The accounts of the scientists who
have finished their internships have been very positive in
terms of individual growth and relevance for the labour mar-
ket outside of academia (Juskewitz et al. 2021). Through
these initiatives, DLN aimed to facilitate increased interac-
tions with actors from outside of academia and in particular
collaboration with biotechnology industry. This work was,
however, not straightforward. These findings are supported by
Solbu (2021) who shows that DLN coordinators in the net-
working project struggle with tensions between the biotech-
nology innovation narrative articulated in policy and how to
achieve it in practice. For example, in the empirical section, he
quotes a DLN coordinator reporting that most scientists think
it is ‘way too early to start talking to trade and industry’, that
few projects collaborate with industry, and that ‘of the ones
that do it, the industry is not a very active partner’ (915).

In sum, we see that one way of making sense of trans-
disciplinarity was to interpret it as collaboration beyond the
scientific disciplines. This interpretation often entailed ten-
sions between who should be included and when. Further-
more, we see that scientists were ambivalent about these
demands.

3.4 The ‘fading away’ of transdisciplinarity policies
in practice

This article begins by questioning how biotechnology scien-
tists made sense of the concept of transdisciplinarity when
facing increased policy demands for transdisciplinarity. While
policymakers often take the meaning of transdisciplinarity
as collaboration with non-academic actors for granted and
use the concept to promote increased collaboration for inno-
vation and value creation from scientific endeavours (see,
e.g. OECD 2020), they often do not go into details of how
this could or should be achieved. Thus, scientists depend
on translating transdisciplinarity into something that makes
sense in practice in their local context. We identified three
diverse meanings of transdisciplinarity in DLN: (1) transdis-
ciplinarity as collaboration with other natural science disci-
plines, (2) transdisciplinarity as collaboration with scientific
fields or disciplines far from your own, and (3) transdis-
ciplinarity as ‘something more’ than collaboration between
disciplines. These three composed meanings of transdisci-
plinarity must not be taken to mean that each interviewed
scientist had one clear idea about transdisciplinarity: the
scientists’ accounts also revealed substantial confusion, differ-
ences, and even disagreements when it came to the concept,
both in terms of defining it and regarding scepticism on how
to achieve user involvement and industrial collaboration in
practice.

In a way, these findings are dissatisfying: in practice,
the transformative science policy idea of ‘transdisciplinarity’
seems to fade away. The aim of the RCN’s DLN policy is
to transform the Norwegian biotechnology landscape and
thus also scientists’ understandings and practices related to
transdisciplinarity. The empirical accounts from scientists in
DLN suggest that increased collaboration with non-academic
actors is not happening. When looking at the three mean-
ings of transdisciplinarity generated, we see that few scientists
generate a meaning of transdisciplinarity in line with the
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policy understanding of the term. Furthermore, even the scien-
tists who do in fact categorize transdisciplinarity as ‘meaning
3’—which is closest to the science policy ambitions—the inter-
view accounts show that the scientists found it very difficult to
realize this in practice in their actual research. Our empirical
analysis thus supports findings in recent scholarship compar-
ing transformative policy programmes in the Nordic countries
(Borrds and Serger 2022): even though all the Nordic pro-
grammes had individual transformative elements, they only
showed weak or medium links between and across constitu-
tive layers of policy instrument design. This, in turn, created
challenges for implementing the envisioned transformative
research policies. Our analysis is in line with the findings of
Morris and Rip (2006: 260) who argue that the life scientists
in their study have ‘shifted their ideas and practices sufficiently
to cooperate with a more intrusive policy regime, but without
stepping out of their traditional academic framework...”. They
conclude that ‘these actors show adaptation, but not trans-
formation’ in terms of policy demands, and our findings are
similar.

Nevertheless, the point of highlighting the various interpre-
tations is not to measure them against the scholarly definitions
as ‘right’ or ‘wrong’. Considering DLN’s focus on integration
of digital methods into the life sciences, we do not find the fre-
quent interpretation of transdisciplinarity as interdisciplinar-
ity surprising. The DLN initiative can be considered a success
regarding the fostering of new interdisciplinary constellations
and radical interdisciplinarity. Further research should study
what kind of research practices these new constellations gen-
erate. To understand why transdisciplinarity policies may fail
in terms of steering activities in intended non-academic actor
collaboration, it is important for policymakers to know what
these science policies mean for scientists, both in terms of the
various interpretations of transdisciplinarity and in terms of
these policies’ effects on time resources and careers pathways.
While Bos et al. (2014) found that big words such as ‘sus-
tainability’ or ‘valorization’ can steer research silently through
making collaborations obligatory, our interviewees told very
ambiguous accounts of how well the collaborations, which
exist on paper, work in practice. Our hope is that our find-
ings will inform policymakers and help them see the necessity
of taking the initiative for establishing mutual understanding.
One challenge in this regard worth noting is that the DLN pol-
icy demands, as described in the introductory section of this
paper, are in fact not clear-cut but in themselves rather indis-
tinct. Furthermore, the different policy demands of ‘trans-
disciplinarity’, ‘innovation’, and ‘RRI’ intermingle, creating
a vague demand for collaborating across disciplinary bound-
aries and for societal relevance. In this sense, the scientists’
different interpretations of transdisciplinarity do reflect the
sometimes confusing research policy landscape. Furthermore,
building a mutual understanding within the DLN networking
project regarding what transdisciplinarity in the centre should
mean is, as we see it, a prerequisite for the support structure
to guide scientists’ implementation of transdisciplinarity in a
direction desired by DLN.

Our analysis adds comparative, empirical data to studies
on transdisciplinarity. A specificity of all projects in DLN is
that they have a low technology readiness level. Scientists con-
sider it difficult to engage non-academic actors in basic life
science projects. It is interesting that the DLN initiative pro-
vides a transdisciplinary support structure in the form of the
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networking project going beyond individual research projects,
but in contrast to, for example, sustainability research ini-
tiatives (Felt et al. 2016) or clinical practitioners (Simons
et al. 2020), this cannot outweigh the prevailing basic sci-
ence orientation in DLN. Compared with Felt et al’s three
categories of science—society relations, we see that the three
meanings in our study share some similarities related to the
role and inclusion of non-academic actors in research, as well
as some differences. Some of our scientists’ accounts sug-
gest that societal actors are regarded as knowledgeable agents
important for addressing the research question (e.g. F3), in
line with Felt et al. (2016) second and third categories.
That being said, scientists could understand ‘transdisciplinar-
ity’ as ‘inclusion of other actors’ (Meaning 3) without agreeing
to this or without feeling a need to include non-academic
actors in the research process (e.g. I1’s ambivalence about col-
laboration beyond academia being the most important part of
transdisciplinary research).

In contrast to the participants in Thompson et al.’s (2017)
study, who described a process characterized by benefits, chal-
lenges, integration, and dialogue, none of the scientists in our
study voiced the view that transdisciplinarity should ‘integrate
diverse people from all communities affected by the prob-
lems’ (34). Furthermore, the scientists in our study did not use
the word dialogue but talked about the importance of good
communication.

Much of previous research on transdisciplinarity is done
on or in the context of applied sustainability or environ-
mental science (e.g. Felt et al. 2016; Thompson et al. 2017,
Schikowitz 2020; Borrds and Serger 2022). Our study of
the DLN initiative differs from these in that transdisciplinar-
ity in DLN was linked to further developing basic research
in life sciences towards value creation. Fulfilling the centre’s
vague and ambitious aims is a challenging task. Public pol-
icy needs better awareness of this diversity and heterogeneity
of science—maybe basic research does not lend itself well for
solving complex societal challenges, and policy demands need
better targeting.

Finally, the perceived need for new collaborations to
achieve scientific breakthroughs was a recurring narrative,
not only in the research policy but also among scientists
themselves. Although the interviews showed differing under-
standings of transdisciplinarity, we showed that they also
revealed substantial confusion when it came to the concept.
Common for all interviews, however, was a clear narrative
of transdisciplinarity being about collaboration and that this
was perceived as something positive and good for science.
This paper shows that the interpretation and sensemaking of
policy concepts are complex and nuanced and that the recip-
ients’ interpretations are not always in line with the intended
policy. While previous scholarship on transformative policies
focused more on the policy documents and/or policy dis-
courses themselves, the interpretation of policy recipients so
far has been given less attention. Our study, where we con-
sider the multiplicity of ways in which researchers interpret
transdisciplinarity is, therefore, a valuable contribution to this
scholarship.
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Notes

1. RRI is a policy concept aiming to promote practices that help
shape research and innovation to respond to society’s general
needs and values (Von Schomberg 2011). In Europe, RRI is often
framed using either four dimensions (Stilgoe et al. 2013) or six pol-
icy keys (https://ec.europa.eu/programmes/horizon2020/en/h2020-
section/responsible-research-innovation).

2. This must not be taken to mean that we necessarily agree with the
RCN’s policy demands and implementations in DLN. We rather
take a critical analytical stance on these policy demands and the
concept of transdisciplinarity in order to investigate what it means
in practice for the policy recipients, that is, the scientists in DLN.
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Appendix 1.
Overview of interviews and interview participants

1"

Disciplinary background

Position

Phase I: 2018/2019
Project A
Individual face-to-face interviews

Project B
Individual face-to-face interviews

Project C
Individual face-to-face interviews and one digital interview

Phase II: 2020
Focus group interview 1
(face-to-face)

Biology/physiology
Physics
Mathematics
Physics

Cell biology
Neuroscience

Biotechnology
Bioengineer
Biotechnology
Cell biology
Bioengineer
Biomedicine
Chemistry

Environmental toxicology
Biology/toxicology
Toxicology

Biology

Bioinformatics
Bioinformatics
Mathematics
Mathematics
Mathematics

Molecular biology
Cell biology
Neuroscience
Medical doctor
Cardiology

Associate professor
Professor

Postdoc

PhD

PhD

PhD

Professor

Lab technician
Postdoc
Researcher
Lab technician
Researcher
PhD

Postdoc
Professor
PhD

PhD

PhD
Professor
Professor
PhD

PhD

Professor
Postdoc
Researcher
PhD
Postdoc
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