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Abstract

One aim of transdisciplinary research is to get natural and social scientists to collaborate, so as to

achieve an integrated view of a subject that goes beyond the viewpoints offered by any particular

discipline. The question of how transdisciplinary approaches can be practised remains a challenge,

however, if the quantitative and the qualitative sciences are both to be included. To explore this

question, a series of qualitative interviews was conducted with researchers involved in two recent

Swiss and Swedish research programmes. In both these programmes natural and social scientists

had to collaborate in problem-driven environmental research. Three findings from these interviews

are discussed in this paper: (a) that the researchers have more reasons to offer for non-collaboration

than for collaboration, and that most of the thinking about transdisciplinary collaboration takes

place at the level of programme management, (b) that the researchers should be classified as

Detached Specialists or Engaged Problem Solvers rather than as natural and social scientists, and

(c) that if collaboration evolves in a problem-driven research environment it tends to take the form

of division of labour. The conclusion this paper draws for problem-driven research is that,

paradoxically, the pressure to produce usable results should be reduced if collaboration is to

emerge.

q 2005 Elsevier Ltd. All rights reserved.
1. Introduction

In Transdisciplinary Research (TR) issues are addressed from more than one

viewpoint simultaneously. Two aims which motivate researchers to strive for
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transdisciplinarity can be distinguished: first, it is epistemologically challenging to

search for a viewpoint that lies between, or beyond, disciplines [17,38,40], and, second,

it is socially responsible to take knowledge which is produced and organised in

accordance with a particular discipline and rearrange it so as to make it useful and

meaningful for socially relevant issues [16,25,28,37]. Both of these aims can be found

in Jantsch’s definition of transdisciplinarity, in what is often referred to as the seminal

work in this field.1

It is with regard to the second aim that Brewer quotes the well-known statement that

‘[t]he world has problems, but universities have departments’ [5]. TR then is a means

to complement the ongoing specialisation of science in order to address large societal

challenges. These challenges are further characterised by Lawrence and Després, in a

recent special issue of Futures on transdisciplinarity, as follows: ‘Our incapacity to deal

with the above-mentioned problems [climate change, health, land-use, forestry

management, renewable and non-renewable resources, housing, poverty and urban

planning] is related to their complexity, to the compartmentalisation of scientific and

professional knowledge, to the sectoral division of responsibilities in contemporary

society, and to the increasingly diverse nature of the societal contexts in which people

live’ [32].

TR accordingly has to be framed in such a way that it can handle these challenges. If the

challenges are slightly reformulated, TR can be defined as research
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that takes into account the complexity of an issue—meaning the complex system of

factors that together explain the issue’s current state and its dynamic,
(b)
 that addresses both science’s and society’s diverse perceptions of an issue, and
(c)
 that sets aside the idealised context of science in order to produce practically relevant

knowledge.
In a purposive system, or human action model, however, interdisciplinarity constitutes an organisational

iple for a two-level co-ordination of terms, concepts and disciplinary configurations which is

acteristic of a two-level multi-goal system. The important notion here is that with the introduction of

disciplinary links between organisational levels, the scientific disciplines defined at these levels change

concepts, structures, and aims. They become co-ordinated through common axiomatics—a common

point or purpose. [.] The ultimate degree of co-ordination in the education/innovation system, finally,

h may be called transdisciplinarity, would not only depend on a common axiomatics—derived from a

rdination towards an ‘overall system purpose’—but also on the mutual enhancement of the

emologies in certain areas, what Ozbekhan calls ‘synepistemic’ co-operation. With transdisciplinarity,

hole education/innovation system would be co-ordinated in a multi-level, multi-goal system, embracing a

itude of co-ordinated interdisciplinary two-level systems, which, of course, will be modified in the

disciplinary framework. Transdisciplinary concepts and principles for the whole system change

ficantly with changes in the ‘overall system purpose’ [.]. For example, adopting a notion of ‘progress’

nherent in Christian Thought) at this top level would imply a totally different education/innovation system

one for which ‘ecological balance’, or a notion of cyclical development (as inherent Hinduism and

hism), were adopted’ [24].
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If the motivation for TR is further based on the social responsibility of research, a fourth

element of the definition is that TR is research
(d)
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that deals with the issues and possible improvements of the status quo that are

involved in balancing the diverse interests and inputs of individual stakeholders and

disciplines. Borrowing an expression from the field of Policy Science, it may be said

that such research is oriented towards the common interest [8].2
These four features of TR (a–d) are mirrored in the design of transdisciplinary research

processes.3 To adequately address (a) the complexity and (b) the diversity of perceptions

of an issue, various parties have to be involved: members of scientific disciplines such as

the natural sciences, the social sciences, the humanities, medicine and engineering, as well

as non-scientists, including stakeholders, users, so-called problem-owners and laypersons

generally. Research is seen as a process (as opposed to a rigid methodology) that may be

influenced by a particular discipline’s or non-scientist’s input. TR is accordingly

characterised as a process of mutual learning [25].

The various parties must guarantee not only that the complexity and the diversity of

perceptions will be addressed, but also (c) that the idealised context of science will be set

aside in order to produce practically relevant knowledge. The non-scientists, by

formulating their interests and bringing their input to the research process, must ensure

the usefulness of, as well as their commitment to, the resulting ideas and proposed

measures [1]. The involvement of natural and social scientists and engineers and health

professionals is another way the competencies of analysis and synthesis can be balanced so

as to get usable results [9]. To ascertain the usability of such results, a kind of reality check

may be carried out to complement the traditional way of assessing scientific work (such as

peer review). For this purpose—and also to detect possible negative side effects and

therefore to address once again (a) the complexity—Guston and Sarewitz as well as Gross

et al. propose to perform such research as a (recursive) learning process [20,21]. Finally, to

deal with point (d), some researchers will have to take responsibility for orienting the

research process towards the common interest, in order to avoid favouring a particular

discipline or particular users’ knowledge and interests [7].

The features of TR that ought to be realised by the research process sketched above

suggest that TR is to some extent a ‘megalomaniac’ endeavour. Accordingly, raising

interest in and funds for TR in a field of research is normally accompanied by a growing

secondary literature on TR, its particularities, its management and its evaluation [3,4,7,11,

12,23,30,33,36,43,45]. The following analysis belongs to this literature. Emphasis has been

placed on one of the measures for fulfilling criteria (a) and (b)—the collaboration between

natural and social sciences—in the context of environmental research. Section 2 below
Interests [.] are ‘a pattern of demand and its supporting expectations’. Common interests are those that are

ly shared within a community and demanded on behalf of the whole community. Safe drinking water, for

nce, is a demand made by nearly all communities and supported by their expectation that they are entitled to a

healthy environment’ [8].

ome of these particularities of the research process—such as the collaborating disciplines or the stakeholder

lvement—are so characteristic of TR that they are used to define it [26,28,31].
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briefly discusses this context, and Sections 3 – 7 describe the methodology and present and

discuss the results of a series of qualitative interviews that were conducted with researchers

from two recent Swiss and Swedish environmental research programmes.
2. Natural and social sciences in environmental research

In environmental research the collaboration between the natural and social sciences

does not evolve in a context-free space but in relation to a particular environmental

problem that research is required to address. To carry out problem-driven research means

to study the structure and dynamic of a particular environmental problem in order to (help

to) solve or mitigate it. Both the natural and the social sciences ought to be included, since

such problems expand into the realm of nature as well as the realm of society. TR is

therefore not an end in itself but a corollary of the need to carry out problem-driven

research that includes both the natural and the social dimensions of a phenomenon.

In some cases the natural and the social scientific views of a problem may be seen as

two perspectives that can simply be added to each other. This additive collaboration

occurs for example between disciplines where quantification is the standard means of

describing phenomena. Schellnhuber’s Earth System Analysis may serve as a

sophisticated example. The earth system—more precisely the parts of it that are seen as

archetypes of global problems4—are modelled in quantitative system analytical terms

(levels, fluxes, sources, sinks, constants) as they were introduced by the Club of Rome in

its world-model [35]. The aim of this approach is to understand the earth system in order to

manage it [39,44]. Quantitative modelling is used as the unifying language in terms of

which problems are described and the relevant steering units detected.

In other cases the natural and the social scientific perspectives on a phenomenon cannot

be added to each other, because they are qualitatively different. Harriss’s call [22] for a

more sensitive approach by (quantitative) economics towards qualitative anthropological

contributions addresses this duality. Similarly, Rayner and Malone identify two styles of

social science, descriptive and interpretative, in a recent summary report on the role of the

social sciences in climate change research: ‘We use the descriptive paradigm to refer to

research that analyses social systems in terms of natural science metaphors, e.g. in terms of

mass balance, thermodynamics, or stocks and flows. In contrast, the interpretative

approach refers to the analysis of the values, meaning, and motivation of human agents’

[41]. Their distinction mainly aims at introducing and legitimising interpretative social

sciences as an ‘ordinary’ way of doing social science that has not been satisfactorily

incorporated so far into climate change research.5
4 Examples are the Sahel syndrome, standing for overexploitation of soil followed by soil degradation, the Aral

Sea syndrome, representing an overuse of water-inflow that results in the sea nearly disappearing and an

acidification of soil, or the Disaster Syndrome (Havarie-Syndrom), that stands for ecological catastrophes like

Seveso, Chernobyl, Exxon Valdez or Bophal [49].
5 Under the heading ‘topic’ Rayner and Malone explain why social scientific research on climate change may

not even use the word ‘climate change’, since it does not address climate change as the problem but rather the

social settings that invite people to cause it [42]. The need is felt to portray and justify its own perspective to a

potential collaborator.
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If the two perspectives cannot be added, another procedure has to be found for

collaboration. Giri proposes, in regard to the diverse perspectives that have to be

negotiated in TR, that ‘[i]n transdisciplinary striving, relationship rather than our separate

disciplinary Being is the ground of our identity’ [18]. For the descriptive and interpretative

approach this means that TR starts as soon as both approaches are related to each other

(which is not the case as long as the interpretative has to be legitimised); TR is the outcome

of such a process, whereas the main goal is always to adequately address the particular

environmental problem. This second procedure may be labelled interrelating collabor-

ation. Like additive collaboration, it may be simple or sophisticated: it can range from

debating different positions to developing new joint concepts. The main point is that

perspectives interact.6

The two styles which cannot be added but have to be interrelated are not a new

phenomenon. It was Snow who first drew attention to them, when he developed his famous

distinction between the ‘two cultures’ 40 years ago. Snow juxtaposed the problem-driven,

action-oriented nuclear physicist with the discussion-driven, contemplation-oriented

literary intellectual. The lack of communication between the two ‘is making it difficult or

impossible for us to take good action’ [48]. By ‘good action’ Snow meant solving the

problem of unequally distributed wealth and goods on earth and his motivation for

stressing the difference between the two cultures was to show that it hindered effective

problem-driven research.7

Although Snow did distinguish two ‘archetypes’ of science that prevail, for example in

the two styles distinguished by Rayner and Malone [41], his distinction may seem too

general today. Other concepts or models of disciplines have emerged that describe the

characteristics of the two in a much more comprehensive and elaborated way, such as

Kuhn’s paradigms [29], or Denkstile [13], or academic tribes and cultures [2,15,27]. In

these examples disciplines (but also smaller or larger entities of science) are conceived of

as communities of researchers that share a particular world view, including for example

axiomatic settings, specific methods, theories and common relevant problems, but also

common wordings, journals, conferences and mailing lists. And there are not just two of

them but many.
6 A recent study finds interrelating collaboration to be highly relevant for successful TR: ‘It was one of the most

interesting and useful outcomes of this study, that team performance is not at all necessarily combined with a high

degree of accordance amongst team members but that it rather seems closely connected to the consciousness of

team heterogeneity and to a very open and down-to-earth analysis of divergences. A most striking result of the

monitoring study was the observation that a number of projects that had been merged by the programme

management and that consequently passed through an extremely difficult start phase of team building performed

very well in the end: these merged teams soon enjoyed and cultivated the very direct style of discussion they had

developed during the hot kick-off periods of the projects, and they felt more satisfied with their scientific results

than many of the other teams that had started off in harmony and that later had great difficulties to establish a

culture of open confrontation of contradictory views—inevitably linked to temporary experiences of disunity and

conflict’ [34].
7 In a critical comment some years after the publication of his famous Rede Lecture, Snow complained that the

‘two cultures’ was what the lecture was mainly cited for, and commented: ‘Before I wrote the lecture I thought of

calling it ‘The Rich and The Poor’, and I rather wish I hadn’t changed my mind’ [47].
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3. Materials and methods

To explore the collaboration between natural and social sciences, two recent

environmental research programmes were studied—the Swiss Priority Programme

Environment SPPE (1992–1999) and the Swedish Foundation for Strategic Environmental

Research MISTRA (incepted in 1994).8 Both programmes were chosen because TR and

the collaboration between natural and social sciences were considered highly relevant by

the programme management. In the case of the SPPE it was during the first meeting of the

steering committee that a member who represented the Swiss Agency for Environment,

Forest and Landscape (Bundesamt für Umwelt Wald und Landschaft, BUWAL) stated that

as research had produced a fair amount of knowledge about environmental problems, the

time was now ripe for research on problem solving. The SPPE finally closed with an

international conference on transdisciplinarity in 2000, signalling that ‘different academic

disciplines working jointly with practitioners to solve a real-world problem’ [26] should be

the lasting result of this programme. MISTRA was engaged in a conference on

‘interdisciplinary and problem-oriented research and practice’ in 1998 [6]. Additionally—

and in alignment with feature (c) of the definition of TR given above—MISTRA states on

its homepage that its programme ‘is a meeting place between two worlds. One is the

research community, which is driven by the need to constantly be at the cutting edge of

knowledge. The other one is the world of real action, which is driven by the need to solve

environmental problems’.9

The analysis of the collaboration between natural and social sciences—the

collaboration case study—was carried out as one of four case studies in the research

project ‘The production of socially robust knowledge’, which was funded by the Swiss

National Science Foundation [19]. The aim of the research project was to explore

knowledge production in areas where scientific knowledge and interests meet those of

other societal actors and its research design was qualitative. Creswell [10] lists six

characteristics of such research, according to which qualitative researchers (1) are

concerned primarily with processes, rather than outcomes or products, (2) are interested in

meanings, rather than facts which might seem to speak for themselves, (3) are the primary

instrument for data collection and analysis themselves, (4) do fieldwork, (5) work

descriptively and (6) are inductive, in that they build abstractions, concepts, hypothesis,

and theories from details.

Characteristic (1) is clear from the focus of the collaboration case study: the process of

collaboration between the natural and social sciences, while characteristics (2), (3), (5) and

(6) become transparent in the presentation and discussion of results in Section 4. For the

fieldwork (4) in the collaboration case study a partly standardised interview method was

chosen: the problem-centred interview [14], in which the interviewer provides only

marginal thematic orientations to stimulate the interviewee to formulate and conceptualise

the issues of concern. This is because—as in narrative interviews—the qualitative
8 For further information about each programme see www.sppe.ch and www.mistra-research.se.
9 http://www.mistra.org/eng/ 10 November 2004.

http://www.sppe.ch
http://www.mistra-research.se
http://www.mistra.org/eng/
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researcher is as much interested in what is stated as in how it is stated: the content of the

answers and the way of answering are the two main sources of evidence.

Twenty-seven problem-centred interviews were conducted during the years 2000–2002

with researchers involved in either the SPPE or MISTRA. Research in both programmes

was structured in a similar way: sub-units were formed, grouping 10–20 individual

research projects around one particular issue, such as coastal management, sustainable

nutrition, transboundary air pollution, biodiversity or waste, and collaboration between the

natural and social sciences was to take place within these modules. In the SPPE,

researchers in the five modules funded in the second period of SPPE (1996–1999) were

interviewed. In MISTRA, researchers from those five modules which stated on the

homepage that collaboration was a relevant issue were interviewed. Two interviews were

conducted within each module.

To find the interview partners, an e-mail was send to the head of each module stating

the theme and aim of the study and asking for suitable researchers—one from the natural

and one from the social sciences. It was left to the module coordinators to decide what

would constitute a representative natural or social scientist within a module. The

categories of natural and social scientist to be interviewed, however, became rather fuzzy;

it was sometimes difficult to distinguish separate disciplines. Among the natural scientists,

there were natural scientists and engineers, and mixtures of both; among the social

scientists, there were ‘real’ social scientists, natural scientists who had a second degree in

social sciences, and also some natural scientists who worked in the field of social sciences.

For the analysis, however, the classification given by the coordinators was used. In

addition to the researchers, the managers of both programmes were also interviewed to get

their views on collaboration and the other dimensions of problem-driven research.10

The interviewees were invited to report on their experiences in and opinions on

collaborating with ‘the others’. Besides this main question, further dimensions of problem-

driven environmental research were addressed (synthesis, usability of results, inclusion of

the users, normative commitment) in order to attain a more comprehensive picture of the

significance of the collaboration between disciplines in relation to other requirements that

had to be fulfilled.

The interviews were transcribed and coded thematically. For the present analysis only

those passages dealing with the issue of collaboration and giving answers to the three

working hypotheses have been considered.
4. Results and discussion

In Section 1, TR was defined according to four features, and the collaboration between

the natural and social sciences was introduced as a measure to take into account two of

them: (a) the complexity of an issue and (b) the diverse ways it is perceived by science
10 At the beginning of every interview the interviewees were assured that they would not be recognisable from a

publication. For this reason no further information has been given about the interviewees and the modules: the

quotes indicate only whether the passage is taken from an interview with a natural or a social scientist.
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and society. In Section 2, two types of collaboration between the natural and social

sciences in environmental research were distinguished: additive and interrelating. In

interrelating collaboration, qualitative and quantitative research could cooperate with each

other, which would be something like collaboration between proponents of Snow’s

famous two cultures.

For the analysis of the interviews three working hypotheses were derived from what has

been stated so far: first on the status of TR in the studied programmes; second on the roles

of the natural and social sciences; third on the content of research. These hypotheses are:
1.
 Collaboration between the natural and social sciences takes place as a means to handle

the complexity of an issue and the diverse ways it is perceived by science and society.
2.
 There are specific roles for the natural and social sciences that correspond to Snow’s

two cultures.
3.
 Collaborating natural and social scientists develop new concepts, which allow them to

address the natural as well as the social dimensions of an issue.

In the following, certain sequences from the interviews will be presented. This being a

qualitative analysis, the author has selected passages—in his role as research instrument—

that articulate a particular point of interest. The presentation and discussion of these

passages is descriptive, inductive and concerned with meaning: descriptive since what is

presented and discussed is the actual state of TR in these programmes rather than how TR

should be carried out; inductive and concerned with meaning since it interprets selected

passages by proposing a broader framework, which gives a particular sense to the

passages.
5. Working Thesis 1. Collaboration between the natural and social sciences takes
place as a means to handle the complexity of an issue and the diverse ways

it is perceived by science and society

Working Thesis 1 would be proven if the collaboration in both environmental research

programmes were perceived as a means to an end. The interviews did not provide much

evidence to support this thesis. A noteworthy difference, however, can be found between

the researchers’ and the programme management’s answers.
5.1. The researchers’ report

On being asked whether he would like to add anything, a social scientist studying how

natural scientific concepts could most effectively be transferred to the area of politics gave

a clear statement concerning collaboration:
Before you arrived here, I made up my mind and one question rose in my head,

saying that you should ask how I collaborate with natural scientists. And if you

should ask me that question I thought that I should answer that I don’t collaborate at

all with natural scientists, [.] if you take collaboration in a bit deeper sense,
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as ‘carrying out your own research, to collaborate with other sub-programmes and

the people from the natural sciences’. And then the answer is: ‘I don’t do that’. I

think it’s very useful [.] to be part of the programme. Because to us it’s important

to—in some way—understand what the natural scientists do, and we can ask them,

we can talk to them in a very informal way and be up to date about what is going on.

[.] But we don’t collaborate, we don’t do studies together. (Social scientist)
A natural scientist working within a systems analysis framework—and therefore in an

additive collaboration—was afraid that the scientist from the other culture (here an

imagined philosopher) would probably not accept the framework and instead would

criticise it:
Q: Would you say it is difficult to collaborate with the social sciences because

they’re not quantifying?

A: Well, I think it is, I don’t think that’s the main problem. I think the main problem

is that some of them are just philosophers. They don’t think in terms of solutions or

knowledge that could be useful for action. They just think and walk around. I like

philosophy, very much, personally. But it is not a good use when I want to produce

solutions. (Natural scientist.)
A further natural scientist, engaged in residual waste cleaning technologies, questioned

the relevance of collaboration between the natural and social sciences by suggesting that

engineers could eventually produce a much more fruitful collaboration among disciplines.

Finally, a social scientist claimed that she had too many tasks to fulfil—synthesis of part-

results, implementation and communication of results, and finally her own studies—which

meant that ‘collaboration’ in this particular project group was delegated to one person

who, apart from having to assume responsibility for this delicate issue, also had to

complete her doctoral thesis.

The researchers knew they ought to achieve transdisciplinary research (or at least they

remembered about it when asked to give an interview on the topic). They also realised

when they had not fulfilled this obligation and were able to explain why. However, the

admission of non-collaboration, the reasoning about its impossibility or uselessness, the

critical remarks about its relevance and the finding that the responsibility for collaboration

was delegated to particular researchers—all this indicates that collaboration between the

natural and social sciences was not perceived as a sine qua non of problem-driven research

but rather as just one more demand on the part of the programme management that had to

be met to get funded.

5.2. The management’s view

Unlike the researchers, the programme managers, when asked about collaboration, not

only did not question the relevance of the issue but also provided further insights into it.

One of these managers described the changing relationship between the natural and social

sciences over the previous years—in congruence with Rayner and Malone [41]—as an

emancipation of the social sciences from the natural sciences. Whereas the social scientists

were perceived in a socio-technological role at the beginning of the programme—as those
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who help change society in order to fulfil the requirements of, for example, the substance

fluxes defined by the natural sciences—they gained increasing respect during the course of

the programme as practitioners of a science with a realm, questions and methods of its

own. A second programme manager reported a parallel development in the way problems

were addressed:
11 Fro

of rout
I think that the whole tradition of environmental research [.] has been over the

decades very much natural science oriented in the sense that it started [.] in 1960

essentially when natural science defined problems, concentration of DDT or [.]

acid rain or whatever [.]. And that gave input to policy makers who then proposed

legislation, who then proposed.and so on, and so on. And that has been very

successful, so it has been an engineering type of approach [and] environmental

sciences then came up with the solution and someone picks up the ball, runs with it

and does something to it that hopefully solves the problem, and perhaps the whole

thing takes yet another round [.]. My theory is that most of the problems that we

have.most of the easy problems have been solved in the area of environment.the

tricky ones remain [.].

I think that the whole area of environment is [.] defined in terms of natural science,

but not defined in terms of social science [.] and everything somehow starts and

ends in natural science, it is seen to start and end with natural science. But when you

sort of scratch on the surface of a natural science defined programme you come up

with issues like biological diversity which is of course [.]. On the surface it may be

natural science but [.] very close to the surface it’s not at all natural science,

actually it’s social construction [.]. (Natural scientist.)11
This programme manager describes a shifting way of looking at environmental

problems and suggests an intrinsic reason for this: the environmental problems that were

addressed successfully in the past were those which could be solved by technical

measures. Such measures were, for example, to replace ozone-depleting substances with

substitutes, to optimise burning processes (low-NOx), to adopt catalytic converters in cars

or to produce heating oil with a low sulphur content. The ‘tricky’ problems that remain are

the ones that cannot be solved immediately by way of technology and instead concern

human behaviour and routines. Global climate change is a paradigmatic example of a

tricky problem connected to the ever more intensive use of fossil fuels. Biodiversity loss,

which is interrelated with the intensive agricultural use of land and the overfishing of water

areas, would be a second example. Thus, from this manager’s point of view, the growing

importance of the social sciences in relation to the natural sciences is not only a question of

emancipation but also a logical next step towards dealing adequately with the prevailing

environmental problems. In this sense the collaboration between the natural and social

scientists receives support from the (prevailing) problems themselves.

To reflect on the roles of the natural and social sciences in TR and even on changes in

their relationship over time seems to be part of the programme management’s daily
m the interview it is not clear whether ‘socially constructed’ means that the problems are the consequence

ine behaviour of society or that they do not exist as such in nature and are a conceptual construct.
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business. For the researchers, on the other hand, collaboration seems to be just one demand

among many, instead of, as Working Thesis 1 assumes, a self-evident means of carrying

out TR. The discussion of Thesis 1 thus reveals a discrepancy between the programme’s

overall planning and its realisation by individual researchers: collaboration between the

natural and social sciences as a means of TR exists mostly at the level of the overall

programme but is almost non-existent at the level of joint projects. For the researchers, the

most burning questions are still of a more basic kind: ‘As a sociologist to collaborate

intimately with a biologist. What should we write about? I don’t know!’ (Social scientist).
6. Working Thesis 2. There are specific roles for the natural and social sciences

that correspond to Snow’s two cultures

The idea of interviewing the researcher about the collaboration between the natural and

social sciences implicitly assumes that this distinction is a relevant issue in problem-driven

research. A deeper analysis of the interviews, however, shows that some of the interview

partners in fact refused to discuss this issue as expected.

Two researchers engaged in a project on sustainable food production addressed the

collaboration between natural and social sciences at three different places in the interview.

They reflected on natural science, social sciences and systems analysis; on natural

sciences, social sciences and implementation; and on natural sciences, social sciences and

participation. Both were willing to consider the issue of collaboration only in a given

problem context.

A second, more explicit observation of the same phenomenon was provided by a

researcher who was also engaged as an expert in international environmental politics.

When discussing the different ‘hats’ worn in the fields of science and politics, the

interviewer (the author of this paper) suggested that the uncertainty of scientific findings

might be common ground for collaboration:
Q: [.] To come back once more to the uncertainty. In my eyes there is [.] a big

problem in what to do with the scientific uncertainty in this area [.] Did you ever

think to go further into this aspect [by including] social scientists to look at it? [.]

A: To be honest I haven’t thought of uncertainty as really a social scientific issue.

But it is, of course, it is. It is really. [.]

I want to turn the whole issue around, if you look into what is important for a policy

maker when he discussed this area. And of course you have environmental goals

[.] in terms of diminishing acidifications in Europe. And the first question is: is the

goals right? [.] Are we over doing or are we doing too little? [.]

The second problem is that the problem [.] we’re talking about transboundary air

pollution [.] is a problem of several environmental effects and several components.

And there is of course [the] question: Do we have enough knowledge to give the

right priority to the compounds? [.] Do we give the right priority between

ammonium and nitrogen oxides when we’re talking about nutrification? [.]
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Then you have a third question. [.] Is the share of control margins between

countries right? Since that’s what you calculate [.]. You look at the cost and you

come up with different requirements for Denmark or Finland or whatever it is.

Switzerland. Or [.] if you look in the sectors: is division between sectors right? Do

you put the right pressure on energy sector compared to the transportation sector? Or

compared to agriculture? [.]

And [.] if you realise that there is a problem—we have a problem of acidification,

we have a problem of health effects from particles and so on—these three questions

are to me the main questions. [.] Uncertainty should be put in relation to such types

of questions. And then you can do whatever uncertainty calculations you want. Since

you [.] easily get lost in uncertainties. And that is what I call robustness instead.

[.] How much error can we have in the cost estimates before we turn our [.]

control requirement from Austria to Switzerland? That is much more interesting [.]

that’s my thinking. I think this is perhaps more social science than natural science.

(Natural scientist.)
When the interviewer explicitly tried to introduce the issue of uncertainty as an abstract

concept to help discuss collaboration between natural and social sciences the researcher

did not cooperate but instead turned the whole issue around so as to approach it from the

point of view of the problem that had to be tackled. In addition he closed his remarks with

the comment that his approach probably did not really fit the natural/social sciences

dichotomy.

Based on these observations and triggered by a further comment by a natural

scientific researcher, who claimed that the social scientist had not truly engaged with

the problem, it was decided that it would be more appropriate to group the researchers

according to the way they related themselves to environmental problems rather than to

collaborators from the other ‘culture’. Two groups can be distinguished in this way:

one engaged in solving environmental problems, the other in providing expertise to

those who are dealing with the problems. The two groups are referred to hereafter as

Engaged Problem Solvers and Detached Specialists, respectively. One of the Engaged

Problem Solver’s core characteristics is that he or she refuses to discuss a topic in an

abstract way, and so is willing or able to think and debate issues only in a given

problem context. This distinguishes him or her from the Detached Specialist, who is

willing and able to discuss things in a much more abstract, generalised and context-free

manner.

The distinction between Engaged Problem Solvers and Detached Specialists is not the

same as the one between the natural and the social scientist. In a project on climate change,

a natural scientist emphasised that his main interest in the programme was to perform

sophisticated climate research into a unique climatic situation in the Swiss Alps. He was,

as a Detached Specialist, primary interested in the mechanisms of climate and only

secondarily in climate change as an environmental problem of high priority. In contrast, an

Engaged Problem Solver was in charge of the joint social scientific project, whose object

was, by means of focus groups, to make lay people familiar with the natural scientific

findings about climate change, as a first step towards encouraging them to make political

statements requesting a more rigorous climate policy. By using different kinds of focus
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groups in different settings, various ways of informing lay people were tested, in order to

determine the most effective means of knowledge transfer. The problem was perceived as

being how to inform people most effectively about natural scientific findings on climate

change, with climate scientists providing the relevant knowledge. A Swedish project on air

pollution was organised the other way around: here the natural scientist was engaged not

only as a researcher but also as an expert in international negotiations to regulate air

pollution. The collaborating social scientist perceived himself in the role of the Detached

Specialist in knowledge transfer between natural science and international politics. In this

role he advised the natural scientist on how to situate his ideas most successfully in the

realm of politics.

In both the climate project and the air pollution project the problem was how to

introduce an idea into a particular sector of society. Typically, the social scientist consults

the natural scientist about what to implement and the natural scientist consults the social

scientist about how to implement. But the natural scientist is not necessarily a Detached

Specialist and the social scientist is not necessarily an Engaged Problem Solver: either

may be a person who implements or a person who advices the implementers. The two roles

are interchangeable and not mutually exclusive.

Thesis 2 is asserted insofar as Snow’s two cultures can be equated with the Engaged

Problem Solvers and the Detached Specialists: the former—like Snow’s physicists—are

keen on (active) problem solving, whereas the latter—like Snow’s literary intellectuals—

are keen on providing expertise in the form of letters. But, contrary to Snow’s claim that

the literary intellectuals do not engage at all with the world’s most relevant problems [46],

in the context of problem-driven environmental research both the Engaged Problem Solver

and the Detached Specialist are indeed engaged. In this kind of research, within which

both programmes being discussed here evolved, the researchers were forced to address

environmental problems in order to be funded. The Engaged Problem Solver and the

Detached Specialist can therefore be seen as adaptations of Snow’s cultures to a particular

context.
7. Working Thesis 3. Collaborating natural and social scientists develop new

concepts, which allow them to address the natural as well as the social

dimensions of an issue

As in the case of Working Thesis 1, the management and the researchers gave different

answers.
7.1. The management’s view on new concepts

Though the managers did not mention the new concepts explicitly, they were aware of a

core challenge of such an endeavour. One programme manager accordingly said that at

first glance the remaining tricky problems appeared to have natural causes, but that on

further investigation they turned out to be socially constructed (see Working Thesis 1).

Another interview partner from the programme management addressed the question of
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how a social scientist would approach a problem when he or she portrayed the relation

between social sciences and problem-driven research in a more general sense:
It is quite right, as many researchers do, to emphasise that you cannot really—from

the point of view of a social scientist—promote problem-solving in a very direct

way, I mean it’s not as direct as in engineering research [.]—the decision makers

are the ones who will be making the decisions [and] you produce knowledge or

analysis, [.] that are to be helpful to society in making decision.

[.] Most social scientists would start by thinking about how the problem is defined,

who has defined it and so on—and often very rightly so. [.] There are [insights] to

be gained by more social science research on these issues. But [.] you have to adapt

also your way of looking at it. What are the problems? And what is the help that can

be provided to arriving at solutions from social sciences? I mean [.] it might be

more [.] perhaps providing a new perspective, or changing a perspective, or

pointing at some rather neglected factors or factors that are not yet discussed. (Social

scientist)
The point of ‘thinking about how the problem is defined and who has defined it’ is that

(interpretative) social scientists are interested in redefining the problem in order to

highlight the underlying social implications. It is evident that the programme manage-

ment—or at least a part of it—was not only aware of the challenges of such concepts and

their hybrid character, as naturally given and socially constructed, but also knew that such

a development of new common concepts would require a re-examination and redefinition

of the problem.

7.2. The researchers’ report on new concepts

The researchers were at a different point from the management. At the time of the

interview, the projects had been running for at least three and as much as 6 years.

Nevertheless, the general understanding of how the collaborator from the natural or social

sciences conducts research and respect for the way in which he or she was looking at the

problem could still not be taken for granted.

An Engaged Problem Solver described the slow learning process in the urban water

project, which was supposed to develop and implement a new generation of sustainable

urban water infrastructure. For example, urine separation would remove excrements and

urine in the toilet in such a way as to process them individually and therefore more

efficiently in two parallel wastewater systems. The first phase of the project, which is

reported below, describes such a learning process as a development from a failed additive

collaboration to an acknowledgment of the difference between the ‘cultures’.
.the main concept for our systems analysis is that first we develop criteria for

sustainability. How many kilograms of phosphors can we allow to be discharged

into the sea and so on. And then we develop a model to calculate how many kilos of

phosphors are discharged and then we apply this to so-called model cities, real areas.

And then we try to develop different—system structure we call it—physical

structures or organisational structures and apply these criteria and these models to
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this alternative system. [.] The next step is to develop scenarios, but we haven’t

come to that yet, we will in the next programme phase. [.] We could do this for

health and hygiene, we could do it for environmental impact, we could do it for use

of natural [.] resources and a couple of others. But when it came to social sciences

it was much more difficult. [.]

An example: A model—what is a model? We don’t use models! [Laughing] And

then they imagined maybe some computerised mathematical model with input data

and output data and that’s it. And of course we have such models but [.] a model is

a picture of something, of reality. I was trying to explain but they couldn’t buy that

concept. They were not able to develop pictures of reality in the sense we wanted

them to do. And they were not able to generalise the results. [.] I have been trying

to say, if you read that and that report [.] and you give me a summary and make

some conclusions and try to generalise it: What do people think? How do they act in

a certain situation? How do they react to the urine-separating toilet for instance, or

other devices? What are their environmental opinions to different systems? Do they

protect nature or what are their driving forces to use the system—or misuse it?

Now—she couldn’t say. [.] She said two things really. The first thing is, it

happened there and then, in that area 1998, somebody says something in that area,

you cannot generalise that to another area at another time. That’s not possible. [.]

And then she said another thing: this evaluation at that first day was made by a

sociologist—I’m not a sociologist. They have another theory, they look at it from

another viewpoint with different methods, I cannot use that. Or: that was done by a

pedagogical scientist, I cannot use it. [.] When I say ‘social science’ I think that’s

defined, but it’s not! [Laughing]. There are so many disciplines within social science

that work differently and look at the human being differently. Can you manipulate

that human being or is it.do we have a free will? Or do we have intentions or do we

just react on what people tell us? So—interdisciplinary differences within social

science, [.] within behavioural sciences there was one [.] they couldn’t

generalise these things. [.] They want to understand why people do things, we want

to control it [Laughing]. (Natural scientist.)
This interview was conducted at the end of the first phase of the research programme.

The learning process, within which the additive collaboration was given up and the social

scientist’s approach was accepted, thus covered a period of about 3 years of collaboration.

In this case the Engaged Problem Solvers learned to know and respect the perspective

of the social scientists during collaboration, which was not the case in every project. This

project would thus be ready to develop interrelating collaboration. In the Swedish as well

as in the Swiss research programme, however, the pressure to make use of what had been

studied so far grew in proportion to the programme’s running time. The demand to focus

on implementation was therefore most intense at the end of the first 3-year period when the

proposal for the second period had to be written. In the urban water project it was certain

that the proposal for the second period would include the installation of new urban water

systems in a number of communities, but the form of further collaboration between the

natural and the social scientist in this project was still open. The social scientist proposed a

division of labour in the implementation: the natural scientists and engineers would
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evaluate the technical aspects and the impact on substance flows; the social scientist would

study how people dealt, for example, with the urine-separating toilet and what routines

they would develop to include the new device in their daily lives.

Thus, in the case of urban water, after 3 years of intensive efforts and the failure to

synthesise knowledge from the natural and social sciences in additive collaboration and to

learn about the other ‘culture’, the pressure for implementation and the acknowledgment

of the difference between the ‘cultures’ gave rise to the idea of a division of labour: the

natural scientific aspects of the implementation would be taken care of by the natural

scientists and the social by the social scientists. In this case both can be designated

Engaged Problem Solvers, each with their own particular viewpoint and responsibilities.

However, whereas in the urban water project a division of labour was a reasonable and

practicable approach for implementation, it posed unexpected problems in a project on

sustainable food consumption. A psychologist and an environmental engineer were to

analyse consumer patterns so as to identify opportunities for and obstacles to sustainable

food consumption. The first step was for a psychologist to study citizens’ shopping habits.

To know which variables should be collected she needed an ecological profile of food

products. This was determined by an environmental engineer, using an environmental

product analysis.12 In line with the current state of the art, the most relevant variables were

said to be the way the food is produced (organic or not), its packaging, and the way the

consumer goes shopping (by car, by public transport, by bicycle or on foot). The

psychologist classified consumer patterns in accordance with these variables: to go on foot

to buy unpacked organic food was defined as ecologically sound behaviour. Based on this

analysis, she looked for opportunities that helped or obstacles that hindered consumers in

ecologically enhancing their consumer patterns.

Meanwhile, the environmental engineer studied aspects of products that had not so far

been dealt with in depth and found that they were quantitatively more relevant than those

used to classify consumers. According to his results, the really relevant variables were the

distance that food was transported before it reached the shop, the means of transportation

(ship, plane or road transport) and whether or not the products had to be cooled. The

altered criteria for ecological profiling conflicted with the classification of ecological

consumer patterns and therefore also with the analysis of opportunities and obstacles.

Accordingly, in the interview the psychologist recorded her astonishment at the inherent

uncertainty and variability of the natural scientific approach, which she had not been

prepared for. Unlike the example of urine separation, in this project division of labour was

conceived of in a more interdependent way. The results of the environmental product

analysis were intended for use as a basis for the psychologist’s work. What might have

looked like a step forward in the direction of collaboration (in the form of division of

labour) was challenged in this case by the nature of the research processes, where what

seemed essential at the beginning of the project could become irrelevant by the end.
12 The method was what is called Life Cycle Assessment (LCA), as it is for example extensively introduced,

developed and discussed in the International Journal of Life Cycle Assessment. With an LCA the energy use and

the substance flows which are caused during the life-cycle of a product, i.e. from the extraction of the

corresponding raw materials to the depositing or incineration of the waste, are calculated.
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Working Thesis 3—as with Working Thesis 1—points again to the discrepancy

between the planning of the programme and its realisation in individual projects. Whereas

the management seemed to be aware of the challenges of these new concepts, understood

their hybrid character and knew that to develop joint concepts they would have to start by

defining the problem, the researchers, even if they had already prepared a joint proposal

originally, needed several years of collaboration to become acquainted with and develop

respect for the other ‘culture’ before they could develop such concepts.

In both programmes after the first 3 years the pressure to make use of what had been

studied so far became overriding and affected proposals for the second period. Some

projects reacted to this pressure with a pragmatic division of labour: the natural scientists

took care of the natural scientific or engineering aspects of implementation; the social

scientists took care of the social aspects. In one such project, within which the results of

two shared projects were interdependent, the division of labour conflicted with the

knowledge produced in these projects.
8. Conclusions

The analysis of 27 interviews with researchers from the Swiss and the Swedish

environmental research programmes produced the following insights, among others, into

collaboration between the natural and social sciences in TR:
†
 The programme management has a highly developed understanding of collaboration as

a means of TR. It is able to report on the changing relationship between the natural and

social sciences in environmental research and is aware of some of the problems that the

development of new joint concepts would pose.
†
 The researchers, on the other hand, perceive transdisciplinarity not as a sine qua non of

problem-driven research but rather as just one additional demand on the part of the

programme management.
†
 The researchers need several years of collaboration to become acquainted with and

develop respect for the other ‘culture’ before they will be able to develop joint

concepts. This is equivalent to the first funding period of a possible 6-year grant in both

programmes.
†
 As the pressure to produce usable results grew during preparations for the second

period, a division of labour approach was used in which each side took responsibility

for either the natural or the social scientific aspects of implementation.

If it is assumed that interrelating collaboration could lead to new hybrid concepts, and if

it is further maintained that such a collaboration between the natural and social sciences is

an essential precondition for creative and effective problem-driven research, the following

may be concluded: the pressure to produce usable results should be replaced by the more

general pressure to rearrange a particular discipline’s knowledge so as to make it useful

and meaningful for socially relevant issues. And this pressure should not be mild at the

beginning and intense in the middle of the programme but steadily present as a guiding

force—and as the reason for aiming at collaboration between the natural and social
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sciences—for the whole duration of the programme. But the challenge which remains is to

provide appropriate incentives to attract the interest of the Engaged Problem Solvers and

the Detached Specialists and for them to join forces in working in this direction.
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