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Disentangling Transdisciplinarity: 
An Analysis of Knowledge Integration in 
Problem-Oriented Research

Wolfgang Zierhofer and Paul Burger

Within the discourse promoting transdisciplinary research (TDR), also referred to as 
Mode 2 science, it is often claimed that scientifi cally coping with urgent life-world 
problems calls for interdisciplinary participatory research (or TDR), and that this repre-
sents a new mode of knowledge production. Although we look upon TDR as a fertile 
innovation, we have epistemological and methodological concerns in treating TDR as 
a (singular) new mode of knowledge production. Hence, our paper attempts to con-
tribute to clarifying the meaning of TDR from an epistemological and methodologi-
cal perspective. We develop a conceptual scheme for the analysis of knowledge pro-
duction in problem-oriented research, which is subsequently applied to an empirical 
analysis of 16 transdisciplinary research projects. In our analysis, we focus upon forms 
of knowledge integration and participation. The results indicate that, from an episte-
mological point of view, TDR does not represent a specifi c mode of knowledge pro-
duction, but a rather heterogeneous conglomeration of different research activities. In 
order to evaluate the epistemic potential of TDR, we conclude that it would be wise to 
disentangle it methodologically into various types of research objectives and related 
research instruments.
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In environmental and sustainability sci-
ence the concept of ‘transdisciplinary 
research’ (TDR) has recently received 
increasingly wide recognition. Although 
there are a remarkable variety of for-
mal and informal defi nitions of TDR 
(see Brand, 2000; Thompson Klein et al., 
2001; Nowotny et al.; 2001; Scholz and 
Tietje, 2002; Balsiger, 2004; Max-Neef, 
2005; Stokols et al., 2003; 2005), the ma-

jority of proposals concentrate on three 
common denominators: TDR is said to 
be oriented towards life-world problems 
(thus initially non-scientifi c problems), 
to have a multi- or interdisciplinary 
working mode, and to be complemented 
by some form of participation of stake-
holders or affected people in research 
with regard to the issue in question. 
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Two streams of discussion nurture a 
positive attitude towards TDR. The fi rst 
one is related to a broader debate on the 
renewal of the contract between science 
and society at large (Maasen, 2007; see 
also Weingart, 2001). In this respect, 
the concept of science shifting para-
digmatically from the traditional Mode 
1 of knowledge production to a new, 
transdisciplinary Mode 2 (Gibbons et 
al., 1994, Nowotny et al. 2001) or a post-
normal science (Funtowicz and Ravetz, 
1993) has become generally known. In 
contrast to Mode 1, Mode 2 science is 
said to be mainly driven by problems of 
the lay population and to be more sensi-
tive to the context of knowledge applica-
tion, as expressed by the ideal of produc-
ing ‘socially robust knowledge’ (Nowot-
ny et al., 2001: 166ff.). As is often the case 
with fashionable words, ‘transdiscipli-
narity’ is used with different meanings 
(see Bruun et al., 2005: 30ff.). Stokols et 
al. (2003; 2005), for example, character-
ize a strong version of interdisciplinary 
cooperation as transdisciplinarity. For 
our needs, however, it is important to 
note that this meaning (‘across the sci-
ences’) has to be distinguished from the 
way it is used within Mode 2 discussions. 
For the latter, some active integration of 
societal actors is decisive. 

The second pro TDR stream of dis-
cussion is informed by refl ections of 
scholars on their own transdisciplinary 
projects (e.g. Brand, 2000; Hurni and 
Wiesmann, 2001; Scholz et al., 2000; 
Tress et al., 2003; Truffer, 2003; Wiek, 
2005; Posch and Scholz, 2006). They are 
especially motivated to strengthen and 
highlight participation within research, 
arguing that science should not only 
describe or explain the world, but also 
directly contribute to social transfor-
mation (CASS and ProClim 1997). To do 
this, science has to involve societal ac-
tors. Accordingly, it is often claimed that 

TDR offers an epistemic and a societal 
surplus in contrast to traditional sci-
ence. In the eyes of these authors, TDR is 
particularly well suited for solving soci-
etal problems. Furthermore, the debate 
on TDR reveals a strong tendency to-
wards normative topics, such as democ-
ratization of science, rationalization of 
policy decisions, public acceptance of 
innovations, and taking into account of 
public goods for example. Häberli et al. 
(2001: 7) summarize this positive atti-
tude towards TDR as follows:

Transdisciplinarity is a new form 
of learning and problem solving in-
volving cooperation among differ-
ent parts of society and academia in 
order to meet complex challenges of 
society. Transdisciplinary research 
starts from tangible, real-world prob-
lems. […] Ideally, everyone who has 
something to say about a particular 
problem and is willing to partici-
pate can play a role. Through mutual 
learning, the knowledge of all par-
ticipants is enhanced […]. The sum 
of this knowledge will be greater than 
the knowledge of any single partner. 
In the process, the bias of each per-
spective will also be minimized.

According to this characterization and 
the above-mentioned literature, TDR is 
thus passed off as a scientifi c approach 
which is particularly well suited to meet 
life-world problems, and which produc-
es a series of benefi ts, such as so-called 
‘socially robust knowledge’. According 
to the specifi c challenges for transdis-
ciplinary research projects—e.g. differ-
ent types of cooperation, handling of 
heterogeneous interests—the literature 
rightly pays strong attention to project 
management (Häberli and Grossen-
bacher-Mansuy, 1998; Loibl, 2005; De-
fi la et al., 2006) and to guidelines for the 
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evaluation of transdisciplinary projects 
(Bergmann et al., 2005; Defi la and Di 
Guilio, 1999; Stoll-Kleemann and Pohl, 
2007; Zierhofer, 2003).

Unfortunately, methodological or 
epistemological considerations and 
particularly empirical analyses of TDR 
projects have only occasionally entered 
the discussion (Balsiger, 2004; Blättel-
Mink and Kastenholz, 2005; Bruun et 
al., 2005; Burger, 2005; Burger and Kam-
ber, 2003; Gethmann and Lingner, 2002; 
Hirsch Hadorn et al., 2002; Scholz and 
Tietje, 2002). The claims regarding the 
epistemic and social power of TDR have 
so far not been subjected to systematic 
epistemological refl ection and related 
empirical analysis.

It is our aim to contribute to a clarifi -
cation of the epistemic potential of TDR. 
In particular, we strive to add conceptu-
al and empirical evidence in an attempt 
to answer the question of whether TDR 
really represents a single type of knowl-
edge production. We will suggest that 
TDR should be considered rather a class 
of epistemically and methodologically 
heterogeneous research activities which 
are only formally unifi ed by the two gen-
eral properties ‘interdisciplinary’ and 
‘participatory’. 

In general, TDR is regarded as a specif-
ic life-world problem-oriented research 
domain. But what does this mean? We 
will argue that in epistemological terms 
this means that TDR aims to inform and 
rationalize human actions by dealing 
with action-related knowledge desider-
ata. We take it as our starting point that 
research pursues specifi c epistemic ends 
by applying specifi c forms of investiga-
tion or methods (section 2). An epistem-
ic end is what a research process strives 
to deliver, that is for example, an expla-
nation or an interpretation. Accordingly, 
if TDR is a new type of knowledge pro-
duction, we must be able to identify a set 

of characteristic epistemic ends of TDR. 
Sections 3 and 4 conceptually develop a 
typology of epistemic objectives of TDR, 
which represent the basic intuition of 
TDR as ‘problem-oriented science’. 

Our conceptually developed typol-
ogy also serves as an analytic scheme 
to gain empirical information of knowl-
edge production in TDR. In our subse-
quent empirical analysis of knowledge 
production in 16 transdisciplinary re-
search projects and programs (section 
5), our focus is on the relations between 
the project goals, forms of knowledge 
integration and forms of participation. 
In section 6 we will discuss the fi ndings, 
and we will claim that they add evidence 
against the conception of TDR as a uni-
fi ed mode of knowledge production. We 
conclude with some additional method-
ological refl ections on TDR.

Transdisciplinary research 
– ends and forms

We take it as our starting point that TDR 
is a fertile scientifi c approach that, fol-
lowing its standard characterization 
(Häberli et al., 2001: 7; see also Blättel-
Mink and Kastenholz, 2005), provides a 
series of interesting criteria. TDR is said 
to:
• contribute to the solution of tangible 

real-world problems.
• have an orientation towards applica-

tion of results in practice.
• meet complex challenges of society.
• contribute to mutual learning and en-

hance knowledge of all participants.
• minimize the bias of the perspectives 

involved.

According to the Mode 2 thesis, TDR 
is a new mode of knowledge produc-
tion. Unfortunately, the locution ‘mode 
of knowledge production’ is ambiguous. 
It may express how TDR is carried out, 
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hence addressing its form. However, it 
may also express its cognitive functions 
or epistemic ends, hence addressing 
the performance of TDR. The list above 
clearly states the intended epistemic 
ends of TDR. Its general form is normal-
ly defi ned by interdisciplinary and par-
ticipatory research settings. However, 
the relation between this form and the 
above listed functions is not yet suffi -
ciently clarifi ed in the literature on TDR. 
First, it is not yet well established what 
these claimed performances amount to 
in epistemic terms. Second, it remains 
to be analyzed in what respect ‘inter-
disciplinary’ and ‘participatory’ might 
amount to one particular form of re-
search or if TDR is by contrast a term 
representing a variety of research forms. 
Third, the epistemic relation between 
TDR as a form of research and its epis-
temic ends is poorly clarifi ed, especially 
regarding the impact of participation 
on knowledge production. Hence the 
relations between research ends and re-
search means are on the one hand cru-
cial for assessing the epistemic potential 
of TDR, but on the other hand not well 
understood. This is why we propose to 
disentangle TDR into ‘elementary’ ways 
of knowledge production, that is, types 
of knowledge desiderata and related re-
search methods.

Before working out our conceptual 
proposal we would like to add a few pre-
liminary clarifi cations. First, we would 
like to stress the difference between 
transdisciplinary projects in general 
and transdisciplinary research in partic-
ular, to which we will restrict this arti-
cle. Consultancy, for instance, can meet 
all the requirements for transdiscipli-
nary scientifi c endeavours described 
above, but it does not pursue primarily 
epistemic ends. Its purpose is the syn-
thesis, interpretation and application 
of existing knowledge with respect to 

certain issues, but not necessarily the 
production of new stocks of knowledge. 
As a consequence, consulting is not sub-
jected to the same kind of methodologi-
cal standards as research (see Stokols et 
al., 2003 for a similar distinction). Sec-
ond, interdisciplinarity as a constitutive 
part of TDR is itself a wide and complex 
fi eld (Klein, 1990). Since in this text our 
interest is in epistemological issues and 
knowledge production, we defi ne inter-
disciplinarity as research cooperation 
between different disciplines heading 
towards knowledge integration (Max-
Neef, 2005: 7). In the following our focus 
will be upon knowledge integration re-
lated to the analysis of life-world prob-
lems. Third, when assessing the epis-
temic potential of TDR, it is imperative 
to regard TDR as a form of research that 
may serve a broad range of project ends, 
many of which do not necessarily qual-
ify as species of knowledge production. 
Fourth, although ‘societal problem solv-
ing’ is taken as a distinctive property of 
TDR, expressing an end of TDR, interdis-
ciplinarity and participation are the two 
key features of its form. Only when we 
assess TDR in terms of relations between 
epistemic ends and means or forms of 
research will we be able to determine 
its epistemic potential and to discuss its 
methodological status.

TDR as problem-oriented research

We take it as our task to clarify whether 
dealing with societal problems—the 
core end of TDR—really implies specifi c 
knowledge desiderata. As we already 
pointed to and as will become evident 
in the empirical part, TD projects may 
pursue other purposes apart from just 
research. These purposes may even be 
imperative in establishing fair partner-
ships between scientists and stakehold-
ers. Nevertheless, some of the above-
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listed performances are not typical 
functions of science, but of other soci-
etal subsystems, particularly politics, 
administration and economy. To foster 
mutual learning, to enhance the knowl-
edge of participants, to minimize the 
bias of the involved perspectives and to 
have an orientation towards practice are 
demands which are not derived from sci-
entifi c knowledge desiderata and which 
do not necessarily ask for genuine re-
search. Although they may be legitimate 
objectives for projects involving scien-
tists and other actors, they are fi rst and 
foremost pedagogical, communicative 
and political goals. On the other hand, 
contributions to the solution of (partic-
ularly complex) societal problems may 
require new systematic and empirical 
knowledge.

Arguably, one might insist that all 
scientifi c knowledge production, what-
ever its subject, is problem-oriented and 
that, accordingly, ‘problem-orientation’ 
cannot function as a criterion for dis-
tinguishing different modes of research. 
Yet, when talking of problem-oriented 
research, advocates of TDR generally 
refer to life-world problems, which, so 
the argument goes, are different from 
genuinely scientifi c problems and call 
for a specifi c type of knowledge produc-
tion. Reference to ‘life-world problems’ 
alone, however, will not suffi ce to es-
tablish a specifi c domain of epistemic 
objectives. A comparison between as-
tronomy and cancer research, for in-
stance, reveals that both are basic and 
Mode 1 sciences heading for a theoreti-
cal advancement in their fi eld. But while 
astronomy is mainly driven by the moti-
vation to develop astronomic and physi-
cal theory, cancer research is mainly 
motivated by the need to develop early 
diagnoses, therapies and prevention 
strategies. Although theory formation 
in cancer research is instrumental with 

respect to a life-world problem, can-
cer research is not usually treated as a 
member of the TDR family. Of course, 
patients are objects of research and their 
problems have to be considered; yet, the 
medical understanding of different spe-
cies of cancer is not constituted by the 
knowledge, the interests or the cognitive 
activities of the affected persons.

If ‘life-world problem’ is still too vague 
we should look for a specifying criterion. 
In ordinary language, for example, we 
speak of a problem if a situation cannot 
be mastered in the expected, habitual or 
routine manner. In order to pursue ends 
successfully in spite of diffi culties, some 
extraordinary input is needed, wheth-
er in the form of physical or fi nancial 
means, or of social support or know-how. 
Research will only contribute directly to 
problem solving if missing knowledge is 
constitutive for the problem. Problem-
oriented research may be interpreted 
as aiming to reduce knowledge gaps 
which hinder some stakeholders or in-
stitutions to pursue certain actions. We 
propose to go along this line of reason-
ing in order to characterize the potential 
epistemic performance of TDR. Prob-
lem-oriented research in this sense is 
driven by knowledge desiderata, which 
are derived from missing knowledge for 
action. Lack of disciplinary knowledge, 
which is regarded as the main driving 
force in Mode 1 research may also play 
a role, but only insofar as it is relevant to 
those actions in question.

Our proposal for the specifi c mean-
ing of ‘societal problem-orientation’ as 
‘knowledge for action’ does not only cap-
ture the intentions of the advocates of 
TDR, it also leads us to well founded the-
oretical conceptualizations. Within so-
cial scientifi c action theories (like those 
of M. Weber, A. Schütz, A. Giddens and 
J. Habermas), it is a standard to further 
differentiate the notion of action into 
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‘situation’, ‘goal’, ‘means’, ‘consequenc-
es’ and similar categories (Werlen, 1993: 
11ff.; Zierhofer, 2002: 93ff.). Knowledge 
barriers for actions may emerge from any 
of these structural components, includ-
ing controversial issues and diverging 
interests. Since social scientifi c research 
systematizes, analyzes, and assesses ac-
tivities or social structures that are re-
produced by activities, the specifi c con-
tribution of problem-oriented research 
may be regarded as the rationalization 
of activities (Burger and Kamber, 2003). 
Problem-oriented research in this sense 
aims to give actors additional means at 
hand by investigating problematic cog-
nitive aspects of their intended actions. 
Accordingly, problem-oriented research 
seeks to elaborate relevant information, 
a spectrum of options, as well as pros 
and cons regarding specifi c options.

Consequently, it appears that this 
type of research orientation differs 
from Mode 1 knowledge production in 
at least two respects. First, knowledge 
production is linked to the objectives 
and cognitive problems of extra-scien-
tifi c actors. In contrast to theory-driven 
science, in problem-oriented research 
scientists are not fully autonomous in 
formulating knowledge desiderata and 
epistemic ends; they will often negotiate 
research goals with interested actors. 
Second, problem-oriented and theory-
driven research may operate with dif-
ferent schemes of knowledge integra-
tion. While Mode 1 research aims above 
all to produce coherent and consistent 
knowledge within a theoretical context, 
problem-oriented research will addi-
tionally strive for integrating knowledge 
with respect to certain human actions. 
By consequence, it will have to defi ne its 
specifi c relation to the societal actors in 
question.

Accordingly, our fi rst step in develop-
ing a conceptual scheme for analyzing 

the epistemic potentials of TDR may be 
summarized in the following way: while 
interdisciplinarity and participation are 
the features that defi ne TDR as a form of 
research, we take problem-orientation 
in the sense of ‘knowledge for action’ as 
its epistemic end. On that background 
we will now proceed by systematically 
unfolding the relations between differ-
ent elements of actions and knowledge 
desiderata. These relations, then, will 
build the core of a concept of problem-
orientation, which we will use subse-
quently for an analysis of transdiscipli-
nary research projects.

Towards a conceptual scheme 
for problem-oriented research

Because knowledge barriers can arise 
with respect to situations, goals, means, 
and consequences, the distinction of 
constitutive elements of actions allows 
a fi rst classifi cation of types of possible 
knowledge desiderata. Knowledge may 
be missing regarding facts which con-
stitute the situation of an action or its 
consequences, but also with respect to 
preferences of actors or the consistency 
of priorities. As a consequence, prob-
lem-oriented research has to elaborate 
knowledge on a factual and an evalua-
tive (or axiological) level. Table 1 applies 
this distinction to a systematization 
of knowledge desiderata, which may 
emerge from life-world problems: on the 
horizontal dimension the various ele-
ments of action are distinguished, and 
the vertical dimension distinguishes be-
tween factual issues and valuations.

Let us work with an example. The gov-
ernment of a township has to cope with 
frequent traffi c jams. The traffi c volume 
as such and the behavioural habits of 
the inhabitants belong to the situation. 
Some aspects of the traffi c situation are 



57

Wolfgang Zierhofer and Paul Burger

regarded as desirable, others as unde-
sirable. Therefore, the aim might be to 
mitigate the undesired effects, and to 
choose effective means with few unde-
sirable side effects. Typical knowledge 
desiderata concern the real situation, 
the goals or preferences of the popula-
tion, the coherence of objectives, the 
available means or the potential conse-
quences of measures and their evalu-
ation by the population. The matrix of 
knowledge desiderata offers a way to or-
ganize the epistemic contents of attempts 
to solve problems. Not every research 
contribution will have to execute inves-
tigations in all of these eight fi elds, but 
every investigation that claims to be a 
contribution to some problem-solving 
must generate knowledge within at least 
one of these fi elds and with a thematic 
reference to the overall context.

Every performed action is based on a 
cognitive synthesis of goals, and on an 
interpretation of the situation, the per-
ceived means at hand and the expected 
consequences, thus on the four analytic 
features of actions. Therefore, problem-
oriented scientifi c analysis may not only 
fi ll knowledge gaps but also strengthen 
the coherence between the elements 
of the action(s) in question. Moreover, 
since various disciplines may contrib-
ute specifi c information by way of facts 
(physical and social conditions, expla-
nations of processes and of cause-ef-
fect relations), value related arguments 
(e.g. cost-benefi t relations, ethical con-

Table 1: Matrix of possible scientifi c knowledge desiderata.

Elements of actions: 

Situation: Goals: Means: Consequences: 

States of affairs: Relevant conditions with 
respect to certain actions Goals and criteria Possible means to 

pursue the goals 

Expectable or realized 
effects of certain means 

or actions 

Valuation: 
Preferences for elements 
of the situation according 

to certain criteria 

Preferences for specific 
goals according to 

certain criteria 

Preferences for specific 
means according to 

certain criteria 

Preferences for specific 
consequences according 

to certain criteria 

siderations) and different perspectives 
(e.g. alternative terminologies, decon-
struction), this analytical understand-
ing of actions also offers a way to organ-
ize the integration of different kinds of 
knowledge. 

Accordingly, we take contributions 
to the informing and the rationalizing 
of actions in their societal context to be 
the main performance of problem-ori-
ented research, and by implication, also 
of TDR. To rationalize the coping- and 
problem-solving strategies of extra-sci-
entifi c actors implies that their goals, 
interests and values, and even their 
understanding of the case, are taken 
into account. Insofar, problem-oriented 
research may depend in various ways 
on the knowledge of the involved ac-
tors. This raises the question of how to 
incorporate their knowledge or even 
themselves into research. Our focus on 
the elements of actions (as outlined in 
table 1) also opens a way to a methodo-
logical interpretation of incorporating 
‘local knowledge’ or ‘socially distrib-
uted knowledge’ (Gibbons et al., 1994: 
4) in research, two features which are 
commonly regarded as characteristic of 
Mode 2 science.

We thus suggest that the core claims 
implied by the ‘problem-orientation’ of 
TDR may be expressed by a system of 
related cognitive components which are 
constitutive for informed actions or de-
cisions. Integrative knowledge produc-
tion according to this scheme indeed 
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surpasses traditional conceptions of 
science. Moreover, this approach ena-
bles us to gain a precise epistemological 
interpretation of what the production of 
“goal-” and “transformation-knowledge” 
(CASS 1997)—which is often presented 
as the central function and distinctive 
feature of TDR—actually involves.

Transdisciplinary, problem-
oriented research in practice

In the following we will apply the con-
ceptual scheme elaborated above in an 
empirical analysis of 16 transdiscipli-
nary research projects and programs. 
Our focus is upon the relation between 
knowledge desiderata or research ends 
on the one hand, and forms of knowl-
edge integration, as well as forms of par-
ticipation on the other hand. Although 
a sample of 16 cases does not allow any 
statistical analyses, the number is large 
enough to discuss the putative meth-
odological homogeneity of TDR. Our 
analysis is part of an empirical research 
project on ‘Knowledge Production in 
Transdisciplinary Research Practice’, 
which we carried out from June 2003 to 
June 2005 in collaboration with Sabine 
Maasen and Oliver Lieven at the Univer-
sity of Basel.

As we outlined above, the notion of 
TDR is understood in manifold ways, 
and it covers a broad spectrum of project 
types. The selection of projects for our 
investigation is not statistically repre-
sentative, but aims to represent cases 
out of the broad spectrum of project 
constellations. First, we confi ned our-
selves to the fi eld of environmental and 
sustainability studies. In order to avoid 
presupposing a too specifi c interpreta-
tion of transdisciplinarity, we selected 
projects that involved a collaboration of 
scientists of different disciplines, as well 
as participation of non-scientifi c part-

ners. Since projects which fulfi l these 
formal criteria of transdisciplinarity 
are nowhere registered, their number is 
unknown and it is impossible to draw 
a systematic sample of the population. 
Therefore, we had to rely on personal 
contacts in order to fi nd projects that 
vary considerably in size, project or pro-
gram design as well as research themes. 
Within the limits of our resources we 
were fi nally able to analyze eleven 
projects and programs from Switzer-
land, three from Austria and two from 
Germany (see Table 2).

None of the investigated projects is 
confi ned exclusively to research. The 
projects investigate topics like sustain-
able regional development or coping 
with development problems in Europe, 
as well as third world countries on vari-
ous scales; they perform life cycle anal-
yses and impact analyses in respect to 
product options; they deal with devel-
opment of environmentally sound tech-
nical processes and products or with 
establishing an eco-label; they investi-
gate landscape change and landscape 
management; they evaluate impacts on 
ecosystems and develop corresponding 
coping strategies. Quite often the objec-
tives of the projects encompass not only 
research ends, but also aim to initiate 
and accompany processes of planning 
and of political decision-making, or they 
even get involved in mediating confl ict-
ing interests. Interdisciplinary coopera-
tion within these projects varies from 
cooperation among a few natural sci-
ences (e.g. biology and geology) to com-
plex interactions across many fi elds of 
natural and social sciences, humanities 
and engineering. The size of the projects 
ranges from small groups of scientists 
cooperating with a handful of specifi c 
partners from a specifi c administrative 
system to national research programs 
involving many hundreds of scientists 
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1) Restoration of an ecosystem, involving mainly natural 
scientists and authorities working on the feasibility, but also 
some social scientific analysis regarding the acceptance of 
intended measures by the local population. 

9) Analysis of the negotiation process and the public 
communication regarding the search for a waste-deposit site; 
in order to develop recommendations, the project team worked 
together with the ministry and with involved politicians and 
experts. 

2) A project on the promotion of education on sustainable 
development through collaboration between schools and 
enterprises; the project aimed to establish an institutional 
setting by participation of teachers and education authorities. 

10) Search for an efficient, symbiotic regional energy 
production and consumption among a few large and very 
energy-consuming industries; technical, economical and 
sociological analyses, participation of managers. 

3) This project modelled the quantitative relations between 
health-threatening emission and the behavioural patterns of a 
regional population; cooperation with the authorities, 
particularly for executing measurements. 

11) This project aimed to develop scenarios for regional 
development in economic, ecological and socio-cultural terms; 
the analysis was conducted as a participative process 
involving authorities, many stakeholders from the regional 
population and experts. 

4) Various recreational activities have an impact on the 
regional level; in cooperation mainly with authorities, but also 
with interest groups, this project identified and quantified the 
impacts, developed coping strategies and evaluated their 
effectiveness. 

12) Developing the institutional framework and the accrediting 
procedure of an eco-label; natural scientific research on 
relevant causal relations and parameters, combined with 
intensive negotiations among producers, authorities and 
environmental NGOs. 

5) Forestry, farming and tourism may hinder the fragile 
reproduction of alpine forests, which serve as shelters against 
avalanches and falling rocks. Systematic workshops with 
stakeholders analyzed the situation and identified possible 
measures.

13) Research on and conceptual development of an alternative 
infrastructure system; collaboration with producers and 
consumers mainly for test runs and pilot projects. 

6) Through a series of consecutive projects an industrial 
production chain should be switched from synthetic to bio-
organic raw materials; this required close collaborations with 
enterprises, particularly with their managers and technicians. 

14) Project aiming to understand an ecosystem change and 
the decline of certain species; a group of scientists, authorities, 
businesses and NGOs established a network among relevant 
existing projects and initiated an exchange on a set of 
hypotheses. 

7) This project modelled the effect on the cultural landscape 
and the regional economy for two contrary scenarios of 
producing a typical product of daily consumption; they 
collaborated with firms of the production chain and consumers. 

15) A program on sustainable development and vulnerability in 
the third world; international cooperation among research 
institutions and authorities on the program level, extensive 
involvement of the local populations on the level of individual 
modules and projects. 

8) A program on the sustainable development of settlement-
structures, traffics networks and landscapes in agglomerations; 
focus on identifying determining factors and on steering 
strategies; collaboration mainly with authorities. 

16) A national program on landscape change in a European 
country; collaboration among scientists, authorities and 
politicians in the initial phase of the program; various forms of 
participation on the project level as a key intention of the 
program. 

and even more representatives from 
civil society and authorities. Some of the 
projects are composed of coordinated 
modules, and some are programs that 
bundle projects thematically without in-
tegrating them on the operational level.

In order to depict relations between 
knowledge desiderata and the specifi c 
transdisciplinary organization of the 
project in question, we applied a sys-
tematic analysis of documents that were 
constitutive for the project or program, 
such as research proposals, intermedi-
ary and fi nal reports, and scholarly pub-
lications. This qualitative content anal-
ysis operated with sets of variables de-
signed to capture the following features 

of the projects: problem-orientation, 
specifi c knowledge desiderata, their re-
lation to scientifi c and non-scientifi c 
actors, all relevant project activities, 
particularly labour division and related 
modes of collaboration and cooperation, 
research steps, important elements of 
the project environment (such as boards 
and steering groups or a program frame 
for project modules), intended project 
goals and products, research methods 
applied, as well as aspects of success or 
failure. In order to confi rm, clarify and 
deepen the analysis of documents, it was 
complemented by semi-structured in-
terviews with a project leader on similar 
themes. Moreover, to make the projects 

Table 2: Brief characterization of the sample of transdisciplinary projects and 
program.
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comparable, we applied a template with 
defi ned categories to structure the in-
formation. Subsequently, we analyzed 
this data in respect of the relation be-
tween knowledge desiderata (according 
to Table 1) on the one hand, and knowl-
edge integration and participation on 
the other hand. In the following sections 
we will discuss these results, which are 
also represented in the tables 3 and 4. 
With the exception of goals, which are 
analyzed only in evaluative terms, all el-
ements of the action structure (accord-
ing to Table 1) are represented from a 
factual and an evaluative point of view 
in tables 3 and 4. In addition, we also in-
dicate the difference between projects 
in the strict sense and programs (no. 8, 
15 and 16).

Knowledge desiderata
We will fi rst turn to knowledge desidera-
ta as the core objective and very basis of 
any scientifi c endeavour. Applying the 
system of problem-oriented research 
(see Table 1) to the projects studied re-
sults in a Table 3, which shows for each 
of them the kinds of knowledge desider-
ata that guide the research. Desiderata, 
which refer to factual knowledge (What 
is the case?), are indicated by a mid-grey 
fi eld. Those referring to sorts of valua-

tions (What is good or preferable?) are 
represented in dark grey. White fi elds in-
dicate that a project did not investigate 
that element of action.

All projects strive for an analysis of 
the problem situation. Some projects 
search just for very specifi c information 
which fi lls a gap in the otherwise suf-
fi ciently known ‘system’, while others 
strive for a systematic representation of 
the situation as a whole. With the excep-
tion of project no. 3, which aims to offer 
the authorities a quantifi cation of emis-
sion-relevant factors, all projects and 
programs also intend either an assess-
ment of means or of consequences (or 
of both). This means that most projects 
take the factual and the evaluative level 
into account. Since the clarifi cation of 
facts is always a precondition for their 
valuation, we fi nd more white fi elds for 
the valuation of means or consequences 
than for their establishment.

We observe many empty (white) fi elds 
regarding the valuation of the problem 
context and, above all, the assessment 
of goals. This means that the majority 
of knowledge desiderata are articulated 
within a rather purpose-rational frame-
work: the goals are regarded as known 
or given, and they are rarely considered 
as needing clarifi cation. Hence the focus 

Kinds of Knowledge Desiderata  = Facts  = Valuations 

Integrative Methods  = Forms of Systems Analysis ∆  = Forms of Scenario Analysis 

Project Program 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Situation

Valuation of situation 

Goals ∆
Means

Valuation of means 

Consequences ∆ ∆ ∆ ∆
Valuation of consequences ∆ ∆

Table 3: Knowledge desiderata and methods of knowledge integration in transdis-
ciplinary projects and programs.
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of investigation is on the availability of 
means and their adequacy, and only to 
a lesser extent on their desirability or 
legitimacy. However, projects no. 1 and 
11 and particularly the programs no. 8, 
15 and 16, which invest in the evaluation 
of goals of stakeholders, also apply some 
form of participation of stakeholders for 
that purpose. 

Methods of knowledge integration
Heterogeneous knowledge desiderata 
lead to heterogeneous research results, 
which need to be integrated somehow in 
order to gain a comprehensive account. 
If we now, as a second step, take a look at 
the employment of methods or instru-
ments especially designed for the inte-
gration of stocks of knowledge, our set of 
16 projects and programs reveals the use 
of two types, namely forms of systems 
analysis and forms of scenario analy-
sis. They are represented in Table 3 by 
squares and triangles, respectively. Sys-
tems analysis refers to methods which 
represent a delimited issue or case in re-
spect of certain criteria as a model, sys-
tematically disclosing internal relations 
and relations to its environment. Often 
scenario analysis is based upon such 
system models. It analyzes the spec-
trum and the preferability of potential 
developments of the case, which may be 
useful for the assessment of decision op-
tions and their consequences. Thus, ‘sys-
tem’ and ‘scenario’ are to be understood 
in this context as schemes, which serve 
to represent a case and its potential de-
velopment in an organized way. Because 
their conceptual basis is purely formal, 
they can be applied to almost any kind 
of empirical case or development. This 
turns these schemes into instruments 
which allow the integration of knowl-
edge from various academic disciplines 
and fi elds of practical experience.

System modelling and scenario anal-
ysis may take many different concrete 
shapes. In our examples, the range of 
system models covers stochastic-causal 
relations between emissions and mor-
tality (no. 3), material fl ows in industrial 
production chains (no. 7), strategies of 
regional energy distribution among in-
dustries (no. 10), or regional develop-
ment involving stakeholders and other 
representatives of the population (no. 
1, 5, 11). Project no. 13 developed purely 
technical scenarios for radical innova-
tion in a major infrastructure system. 
Projects no. 7, 8, and 11 developed sce-
narios of regional development and 
landscape change. For this purpose a 
sample of the affected population and 
experts were invited to participate in 
workshops. In the end only project no. 
11 applied a rigorous (partly quantita-
tive) methodology of participatory sce-
nario analysis, while no. 7 and 8 relied 
more on consensus seeking through 
structured discussions. Although sys-
tems analysis is primarily suited for an-
alyzing situations or for testing means-
end relation—whereas scenario analysis 
is designed to assess goals and conse-
quences of measures—in our sample 
both kinds of methods have been used 
for both fact-related, as well as evalua-
tive investigations.

As Table 3 shows, only eight projects 
applied particular methods of knowl-
edge integration. Among these, systems 
analysis is more frequent than scenario 
analysis. Besides system and scenario 
analysis no other explicit integrative 
method (as for instance geographical or 
other sorts of information systems, plan-
ning techniques or indicator systems) 
was used within our sample. Table 3 also 
shows that a considerable part of our 
sample did not rely on explicit methods 
of knowledge integration, but used more 
informal ways instead (common sense, 
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discussions among involved persons, 
pursuing a common goal or product). 

All projects link heterogeneous stocks 
of knowledge by discussing the rel-
evance of research results with respect 
to certain hypotheses or by relating 
contributions to the intended output or 
product of the project. In project no. 14, 
for instance, the anxiety about a spe-
cifi c environmental change was trans-
lated into a set of twelve hypotheses, 
and the results of more than 70 research 
projects were assessed with respect to 
their contributions to this set of hypoth-
eses. Project no. 12, on the other hand, 
intended to establish know-how and an 
institutional setting for an eco-label. 
Therefore, this intended product served 
as key for the integration of many re-
search projects and negotiations among 
stakeholders. In a similar way, the inten-
tion to develop an industrial production 
chain that uses only raw and intermedi-
ary products from organic origin served 
as frame of reference for integrating a se-
ries of subsequent research projects and 
the many steps within them (no 6). In 
other projects, visions of environmental 
or regional development (no. 1 and 4), of 
innovations in the education sector (no. 
2), of alternative infrastructures (no. 10 
and 13), or only a set of thematically re-
lated anxieties served as an integrative 
focus in a less rigid way.

Within such integrative frameworks, 
pieces of knowledge were often linked to 
others like bricks as parts of a larger con-
struction. Results from earlier project 
phases are needed as precondition (in-
formation or framework condition) for 
subsequent steps (i.e. data on exposures 
to an air pollutant as precondition to de-
termine an emission threshold). Such a 
‘brick system’ was often applied for the 
investigation of causal chains. Besides 
this composition of elements to a larger 
entity, most projects also involved some 

sort of synthesis that was not guided 
by explicit methods, such as forming or 
summarizing a narrative or using unify-
ing metaphors.

Our investigation reveals manifold 
forms of knowledge integration, most of 
which are neither recognized as such, 
nor carried out in a methodologically 
rigorous manner. This must not be un-
derstood as a critique of the projects. In 
all cases, however, the ‘problem’ (or the 
intention, the vision, the theme, etc.) of 
TDR projects and programs turned out 
to be the key to knowledge integration. 
This fact underscores the signifi cance of 
‘problem-orientation’ as the central fea-
ture of TDR.

Participation
In our sample, participation means that 
some extra-scientifi c partners are at 
least formally involved in the project or 
program, which is more than just being 
interviewed or making data available 
(e.g. from the administration) to the 
scientists. To various degrees, partici-
pation comprises co-responsibility and 
steering functions with respect to the 
project as a whole. However, our focus is 
on the functions that participation ful-
fi ls in knowledge production

According to our understanding, 
‘life-world problems’ represent barri-
ers for actions. This may be due to lack 
of knowledge, but also due to miss-
ing means, confl icting interests or in-
commensurable value systems of the 
involved actors. These latter kinds of 
problems cannot be solved by only pro-
viding additional information. Rather, 
solutions will demand that actors fi nd 
a compromise, change their minds or 
learn to see the situation in a differ-
ent light. Negotiation, deliberation and 
mutual learning are thus procedures 
that may lead to solutions. Refl ecting 
on his own experiences from participa-
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tive research, Truffer (2002: 37) distin-
guishes the roles of researcher, media-
tor and promoter. Mediating diverging 
perspectives and interests, as well as 
promoting a political or an economical 
project transcends the traditional tasks 
of scientists. In some of our projects, the 
scientists were in fact initiating, organ-
izing, leading and analyzing confl ict-
related deliberative processes. Confl ict 
mediation and scientifi c investigation 
then fuse, and ideally, both are carried 
out in a rational way by subjecting the 
process to specifi c management and 
research methods. Accordingly, partici-
pation fulfi ls various functions. If scien-
tists just compile and integrate informa-
tion gained from their extra-scientifi c 
partners, we will speak of an informative 
function of participation. But as soon 
as cognitive processes related to knowl-
edge desiderata are embedded within 
discursive or argumentative project 
settings—e.g. negotiations concerning 
collective decisions—we will speak of 
a deliberative function of participation. 
Within participatory research, scientists 
should take into account that the form 
of their investigation, e.g. systems or 
scenario analysis, might interfere with 
the progress and the outcome of those 
deliberations. Consequently, certain 
knowledge desiderata will not refer to a 
reality given in advance to the research 
process, but to an intended, yet in detail 
unknown result of a deliberative proc-
ess. Besides these two epistemic func-
tions of participation we also encounter 
non-epistemic functions. Our sample 
reveals cases in which cooperation with 
extra-scientifi c actors does not serve im-
mediately to generate information with 
respect to some knowledge desiderata, 
but fulfi ls other purposes of the project, 
like decision-making, providing legiti-
macy or establishing contacts.

We fi nd all three types of participa-
tion in our empirical set (see Table 4). 
Non-epistemic participation occurs fairly 
often in our sample. Typical examples of 
non-epistemic participation are joint de-
cisions about actions or measures to be 
taken (no. 1, 2, 4, 13 and 15), cooperation 
with extra-scientifi c partners in order to 
get support for measurement systems 
(no. 1 and 3) or to be allowed to carry out 
activities on private property (no. 1 and 
13). Not all non-epistemic functions can 
be shown in our table, for in many cases 
they are a precondition of informative or 
even deliberative participation and con-
sequently subsumed under these. Fur-
thermore, particularly in programs and 
larger projects, extra-scientifi c partners 
participate in steering committees and 
other supervising bodies. Since these 
forms of participation have no deter-
mined relation to particular knowledge 
desiderata, they are not shown in Table 
4. In addition, we have to keep in mind 
that programs are only analyzed on the 
program level, which means that we 
may encounter various forms of partici-
pation within their individual projects. 
However, surveys, interviews, work with 
focus groups and other classical forms 
of social scientifi c investigations are not 
regarded as participative research.

The informative function of participa-
tion consists mainly in providing access 
to data or to know-how which is com-
monly not available to scientists, such 
as internal data of enterprises (no. 6, 7 
and 10) or administrations (no. 14), the 
experience of politicians (no. 9), or of 
local experts like farmers or foresters (in 
projects 5 and 11, hidden behind the de-
liberative function in Table 4). In some 
cases not only the factual knowledge of 
affected laypersons, but also their values 
and attitudes are investigated through 
participative forms of research (no. 5, 8 
and 13). Again, some of these cases are 
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Table 4: Knowledge desiderata, methods of knowledge integration and forms of 
participation in transdisciplinary projects and programs.

Kinds of Knowledge Desiderata  = Facts  = Valuations 

Integrative Methods  = Forms of Systems Analysis ∆  = Forms of Scenario Analysis 

Function of Participation  = Non-epistemic  = Informative  = Deliberative 

Project Program 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Situation

Valuation of situation 

Goals ∆
Means

Valuation of means 

Consequences ∆ ∆ ∆ ∆
Valuation of consequences ∆ ∆

not shown in Table 4, because they are 
part of participations with deliberative 
functions. Informative participation 
is in many cases a two-way ticket. On 
the one hand it secures access to non-
scientifi c stocks of knowledge; on the 
other hand it allows the extra-scientifi c 
partners to keep an eye on the adequate 
and legitimate use of their own knowl-
edge by the scientists. This is of special 
importance if the data are in need of 
interpretation. Eventually, in Table 4, 
informative cooperation often also en-
compasses non-epistemic cooperation.

Deliberative forms of participation in 
research may include non-epistemic, 
as well as informative elements. De-
liberative participation stretches into 
the process of knowledge production 
itself. Scientists may then indeed play 
all the roles on Truffer’s list. The delib-
erative production of knowledge sets out 
from the initial knowledge of the col-
laborating non-scientifi c and scientifi c 
partners. The research goal may be to 
achieve a rational and fair step ahead in 
a development process (no. 11 and 12), to 
balance interests (no. 5 and 12) or even 

to settle a confl ict (no. 5). Typically, all 
the extra-scientifi c partners are involved 
in the context of the life-world problem, 
either as stakeholders (industry, NGOs, 
property owners, affected population), 
political representatives, offi cials from 
the administration, or as experts. 

Research settings that include delib-
erative forms of cooperation may cre-
ate a virtual situation of decision-mak-
ing, which relieves the actors from the 
pressures and consequences attached 
to ‘real-life’ decision-making. This was 
for instance the case in project no. 11, 
which dealt with options for a sustaina-
ble regional development. Although real 
actors are involved, the research setting 
allows rather unrestricted discussions 
because they can treat issues hypotheti-
cally without being tied to strategic or 
instrumental communication. On the 
other hand, project no. 12 established an 
institutional context that permitted real 
negotiations, decision-making and set-
ting up of contracts among stakehold-
ers, which would not have happened 
otherwise. Project no. 5 represents some 
intermediate position, by initiating a 
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process of negotiations which led to de-
cisions made outside the project in es-
tablished political institutions. Within 
programs no. 15 and 16, the function of 
deliberative participation of authori-
ties and stakeholders was to identify 
research topics and priorities, as well as 
to discuss the structure of the program 
and the call for research proposals. Par-
ticipation was therefore confi ned to very 
specifi c phases of the programs.

From the perspective of stakehold-
ers and society, the benefi t of involving 
scientists in deliberative processes is to 
enhance the level of information, to pro-
vide a corrective against factually false 
positions, to create a climate of rational 
discussion, and to create either a space 
of hypothetical decision-making (no. 
11) or to establish even the necessary in-
stitutional preconditions for authentic 
communication (no. 12). Deliberative 
participation thus typically unites mu-
tual information processes, learning, 
negotiations and systematic investiga-
tions with respect to a particular case.

We have observed participation with 
epistemic functions stretching across 
almost all of the knowledge desiderata 
of our conceptual scheme. Compared 
with other forms of participation, how-
ever, deliberative forms seem to be more 
often applied for evaluative issues. In 
our sample, the projects that apply ex-
plicit methods of knowledge integration 
also apply them in a participative way.

Summary of empirical results
Our sample is too small and too hetero-
geneous to derive quantitative conclu-
sions or generalizations. Yet, our em-
pirical analysis reveals new and relevant 
information concerning the relation 
between epistemic ends (knowledge de-
siderata) and research means (forms of 
knowledge integration and participa-
tion) in transdisciplinary research set-

tings. We would like to point out the fol-
lowing results:

1. The projects deal with problems of 
very different sorts, and, accordingly, 
they show quite different profi les of 
knowledge desiderata. Although al-
most all projects produce more than 
classic explanatory knowledge, it is 
remarkable that only few projects 
really investigate ‘knowledge of ob-
jectives’, which is one of the reasons 
normally given for TDR.

2. Very often participation does not 
serve knowledge production directly, 
but has the function of establishing 
favourable institutional or technical 
framework conditions for research. 
Formal transdisciplinarity does 
not always coincide with epistemic 
transdisciplinarity – a distinction 
poorly represented in the debate so 
far. 

3. In correspondence with their specifi c 
problem-orientation the methods 
employed range from rather classic 
research approaches to the appli-
cation of sophisticated integrative 
methods in combination with delib-
erative participation. It is again note-
worthy that the claimed new mode 
of knowledge production is in many 
cases done in quite a traditional way.

4. A few projects in the sample nurture 
the assumption that combinations of 
methods for knowledge integration 
with deliberative participation might 
be particularly productive instru-
ments for dealing with value-sensi-
tive problems, e.g. development is-
sues and confl icts of interests.

Discussion

Our empirical results indicate a certain 
congruency between confl ict-related 
problems and an emphasis on evalu-
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ative knowledge desiderata, as well as 
deliberative forms of participation. Yet, 
the heterogeneity of the empirical cases 
reveals that there is no point in reducing 
TDR or problem-oriented research to a 
particular well-defi ned research setting. 
A specifi c TDR project may, for example, 
exemplify non-epistemic, informative 
or deliberative modes of participation. 
Some TDR researcher will rely on quali-
tative scenario modelling as an explicit 
method of knowledge integration (see 
e.g. Scholz and Titje, 2002), while oth-
ers use no specifi c integrative tools at 
all. As all the projects and programs in 
our sample fulfi l the formal criteria for 
transdisciplinarity, our empirical results 
strongly suggest that there is no single 
blueprint for TDR from an epistemo-
logical or methodological perspective. 
Seen from this point of view, TDR does 
not appear as a distinctively new mode 
of knowledge production. Transdisci-
plinary research projects that seem for-
mally to call for interdisciplinarity and 
participation employ and combine dif-
ferent methods and collaborations with 
respect to their cases, contexts and ob-
jectives. Nevertheless, in a rather gen-
eral way one could understand prob-
lem-oriented research as a new mode 
of knowledge production, particularly 
in cases when participative research in-
terferes directly in decision making and 
political processes. 

In any case, one has to pay strong at-
tention to the methodological aspects of 
doing such participatory problem-ori-
ented kind of science. This is the reason 
why we take it to be of great importance 
to disentangle the notion of transdisci-
plinarity and to have a closer look at the 
many faces of such scientifi c practice. 
In the following, drawing from the pre-
vious section, we will break down this 
issue into a discussion of sets of epis-
temic ends and related research means, 

with a focus on the function of integra-
tive methods and participative research 
forms.

Problem-orientation and integrative re-
search methods
In order to assess the potential perform-
ance of integrative methods, the mean-
ing of ‘knowledge integration’ should 
be more closely scrutinized. There are 
at least three types of integration as far 
as its objects are concerned. The fi rst 
kind is elementary for the building of 
any stock of knowledge, namely the co-
herent and systematic ordering of infor-
mation regarding a theme or topic. Such 
categorization is needed as a fi rst stage 
in theory building or inferring law-like 
generalization, but also any success-
ful learning, drawing of conclusions 
and planning in everyday life rests on 
such kind of knowledge integration. We 
might call this the thematic integration 
of knowledge.

If the ‘theme’ was the realization of 
an action or a product, then the the-
matic knowledge components would 
be additionally related to the elements 
of an action or the phases of a produc-
tion process, which include goals and 
related values. Knowledge production 
would be organized in a way compat-
ible to the matrix of knowledge desid-
erata (see Table 1), and we might speak 
of problem- or product-oriented integra-
tion. All socially competent actors dis-
play at least an implicit understanding 
of the internal structural components 
of actions (situation, ends, means and 
consequence). However, an explicit un-
derstanding of this structure is a pre-
condition for dealing with problems in 
a rational or methodical way, as for in-
stance in economical, political or ethical 
analyses or in technology assessment.

A third kind of knowledge integration 
refers to the knowledge of various kinds 
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of actors, like laypersons and experts, 
and we might call it social integration. 
This type of integration seems espe-
cially challenging for scientists since it 
involves types of knowledge that have 
quite different qualities of validity, such 
as ‘local’ (or experiential) knowledge vs. 
‘generalized’ (or scientifi c) knowledge, 
factual and evaluative knowledge, or 
individual interests of affected persons 
vs. ethical maxims. In general, system-
atically structured argumentation lends 
this kind of knowledge integration a cer-
tain degree of rational control and ena-
bles reproduction.

Although we fi nd all three types of 
knowledge integration in our sample, 
only a few projects rely on specifi c inte-
grative methods. Probably due to the fact 
that competent actors employ various 
forms of knowledge integration in their 
everyday routines, the need to follow ex-
plicit integrative methods is not strongly 
felt by practitioners of TDR. Problem-
oriented research does not appear to re-
quire specifi c methods of knowledge in-
tegration. We must keep in mind, how-
ever, that the use of integrative methods 
may contribute considerably to the epis-
temic performance of TDR. As we have 
seen, particularly the combination of 
systems and scenario analysis is used as 
a method to rationalize the analysis of 
a problematic situation, to clarify goals 
and to develop strategies that take con-
sequences into account. Since one can 
apply these formal instruments to many 
types of empirical information, they 
allow for thematic, problem-oriented 
and social integrations across all fi elds 
of our matrix of knowledge desiderata 
and for any thematic context.

Problem-orientation and participative 
research forms
What most advocates of TDR possi-
bly have in their minds as a paradigm 

case are projects that apply methods of 
knowledge integration and deliberative 
participation in order to solve a problem 
through negotiations among stakehold-
ers. Yet, one may produce knowledge for 
action by the means of non-epistemic 
participation (projects 1, 2, 3 and 4), 
informative participation (projects 6, 
7, 8, etc.) or deliberative participation. 
Some texts promote TDR as if it were de-
manded by complex societal problems 
(e.g. Scheringer et al., 2005). However, 
neither our empirical fi ndings nor our 
theoretical refl ections support the view 
that problem-oriented research nec-
essarily needs one of the two forms of 
epistemic participation. It is not even 
self-evident whether participation per 
se is really needed to elaborate knowl-
edge for action. Local, specifi c, contex-
tualized knowledge of extra-scientifi c 
actors may of course complement gen-
eral scientifi c knowledge and contribute 
considerably to research endeavours. 
Moreover, the interests and perspectives 
of the involved actors are often constitu-
tive for the problem of the case. Howev-
er, standard non-participative empirical 
methods in social sciences and econom-
ics (surveys, interviews, experiments, 
observation of decisions, etc.) may also 
be well suited to deal with ‘local’ or ‘sit-
uated’ knowledge and with many kinds 
of evaluative issues.

Although participative research may 
often be adequate and fertile, partici-
pation as such cannot serve as the dis-
tinctive feature of problem-oriented 
research. As we have elaborated above, 
‘problem-orientation’ represents a set of 
cognitive ends. Participation, however, 
represents a class of research forms. All 
our projects were ‘problem-oriented’, 
but only in some participation had an 
epistemic function. We even fi nd prob-
lem-oriented research without any par-
ticipation at all. In the end, none of the 
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cognitive ends of problem-oriented re-
search require participative forms of re-
search per se. 

Conclusions

We recall the exemplary characteriza-
tion of TDR by Häberli et al. (2001: 7): 
TDR involves cooperation among dif-
ferent parts of society and academia in 
order to address complex, tangible real-
world problems. Deliberative participa-
tion in problem-oriented research may 
thus capture what promoters of TDR or 
Mode 2 knowledge production paradig-
matically have in mind. However, nei-
ther forms of epistemic participation 
nor methodical knowledge integration 
are a standard in projects that fulfi l the 
formal criteria of TDR research. Partici-
pation may even serve many other ob-
jectives than knowledge production in 
the strict sense. An interesting fi nding 
in this context is that deliberative par-
ticipation may subject negotiations of 
stakeholders to scientifi c standards of 
rationality and thereby affect the result 
of the process. 

Solving problems that are constituted 
by lack of knowledge among the involved 
actors about their different positions, 
preferences, interpretations and atti-
tudes may indeed require that these ac-
tors mutually produce this decision-rel-
evant knowledge in processes of delib-
eration and negotiation. Although they 
do not necessarily need scientifi c sup-
port to achieve a solution, science may 
contribute in a triple way, namely by in-
forming the actors, by rationalizing the 
process and by taking the results as data 
for further scientifi c analysis. Integrat-
ing deliberative knowledge production 
into a participative research setting may 
be an adequate way to achieve good re-
sults.1 Insofar as deliberation and inves-
tigation, politics and science overlap or 

merge to some degree, such approaches 
indeed exceed the limits of classic em-
pirical methods of social research, since 
the latter are based upon the assump-
tion of independent objects of research 
and designed to use non-intervening 
methods. Rather than calling for a par-
ticular set of research forms, problem-
oriented research may on the contrary 
demand case-dependant methodologi-
cal designs. We also proposed that the 
analytical structure of informed ac-
tions or decisions provides a key to iden-
tify types of knowledge desiderata. This 
conceptual background enables scien-
tists to defi ne forms of empirical inves-
tigations and knowledge integration ap-
propriate to their epistemic objectives in 
question. Hence, this concept may serve 
as a fertile methodological foundation 
of problem-oriented research. 

Our fi ndings permit us to take TDR 
as a collection of rather heterogeneous 
sets of relations between epistemic ends 
and epistemic means. We thus reject the 
implicit ‘unity thesis’ of the common 
TDR discourse and regard it as prob-
lematic to speak of transdisciplinarity 
or of Mode 2 knowledge production as 
if they constituted a unifi ed mode of 
doing research. Such semantics may be 
acceptable in order to promote some sci-
ence policies, but it is not tenable from 
the epistemological and methodological 
points of view. A methodological clari-
fi cation of TDR would instead require 
disentangling the concept in order to 
assess relations between certain sorts of 
knowledge claims on the one hand and 
kinds of research forms (such as knowl-
edge integration and participation) on 
the other hand. Our exemplary analysis 
provides, we suggest, at least some pre-
liminary conceptual tools for establish-
ing such methodological means-end re-
lations in respect of TDR.
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Notes

1  Burger (2005) presents additional ar-
guments for genuine epistemic parti-
cipation, focusing also on functional 
differences between democracy and its 
legitimacy on the one hand and science 
and its legitimacy on the other hand. For 
Wiek (2007), mediated negotiation at the 
transdisciplinary interface between sci-
entists and local experts may even lead to 
a new type of multi-layered peer review of 
expertise.
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