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Abstract – Transdisciplinary research (TR) develops descriptive, normative and practice-oriented
knowledge in order to help solve, mitigate or prevent life-world problems. TR deals with problem
fields in such a way that it can (a) grasp the complexity of problems, (b) take into account the diversity
of scientific and life-world perceptions of problems, (c) link abstract and case-specific knowledge, and
(d) develop knowledge and practices that promote what is perceived to be the common good. For these
purposes disciplinary researchers and actors of the life-world collaborate. They contribute substantial
knowledge about the issue (practical experience, scientific models, results) as well as formal approaches
(methods from systems dynamics, operational or action research, etc.). These knowledge bases have to be
interrelated and transformed through the specific problem field during the research process: in problem
identification and structuring, in problem analysis as well as in bringing results to fruition. We discuss
the interrelation of knowledge bases in relation to requirements a-d. Furthermore, we identify particular
transdisciplinary challenges and propose methods and tools to address them.
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Résumé – Le défi méthodologique de la recherche transdisciplinaire. La recherche transdisciplinaire
(RT) développe des savoirs descriptifs, normatifs et orientés vers la pratique pour aider à résoudre, atténuer
et prévenir des problèmes du monde vivant. La RT aborde les problématiques d’une manière qui lui permet
de (a) saisir la complexité des problèmes, (b) prendre en compte les perceptions diverses des problèmes,
selon qu’elles émanent de la science ou du monde vivant, (c) établir des liens entre savoirs abstraits et
spécifiques à des cas concrets, et (d) développer des savoirs et des pratiques qui promeuvent ce qui est
perçu comme étant le bien commun. Des chercheurs disciplinaires et des gens de la pratique collaborent à
ces objectifs. Ils fournissent un savoir substantiel sur la question abordée (expérience pratique, modèles
scientifiques, résultats) ainsi que des approches formelles (méthodes de dynamique des systèmes, recherche
opérationnelle ou recherche-action). Pendant le processus de recherche, ces bases de connaissances sont
reliées entre elles et transformées par leur mise en œuvre dans une problématique spécifique : lors de
l’identification et structuration des problèmes, lors de l’analyse de ces derniers de même que lors de la
mise en valeur des résultats. Nous discutons l’interrelation de bases de savoirs en rapport avec les objectifs
a-d. En outre, nous identifions des défis transdisciplinaires spécifiques et proposons des méthodes et des
outils pour les aborder.

Introduction

What if a scholar who becomes interested in transdisci-
plinary research (TR) asks you: what are the methods that
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you use? What concepts and theories is your research
based on? And what skills do I have to develop to be-
come a transdisciplinary researcher? What do we answer
this scholar? Do we give “the top recommendation for
students [...] to cross boundaries between disciplines
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and to take a broad range of courses while developing
a solid background in one discipline”(Klein, 2008, 403)?
Is competence in TR developed in a personal dispute on
alternative disciplinary approaches, based on a strong
background in a home discipline? Or will the answer be
that a new specialisation in science is under way around
the three pillars of systems thinking and complexity sci-
ence, participatory methods and knowledge management
(Bammer, 2005), and that the scholar should better study
those theories and methods?

The present literature on TR does not propose a
coherent theory and methodology of TR. Yet it identifies
a number of relevant skills that a researcher in TR should
bring along (Hollaender et al., 2008, 388; Klein, 2008,
406): social and communication skills are needed for the
exchange between disciplinary researchers and actors of
the life-world; cognitive skills are required in order to
“integrate knowledge stocks of different action domains
(both within academia and between researcher and other
societal actors) and to develop solutions that respond to
the expectations of different actors groups” (Truffer et al.,
2003, 108). What the cognitive skills should facilitate is
also referred to as synthesis.

In what follows we describe the methodological chal-
lenges of TR, based on the understanding of TR and of
the transdisciplinary research process that we developed
within td-net (see Box) during the last years. We discuss
how theories, methods and insights of specific disciplines
or research fields may feed into and be transformed dur-
ing a transdisciplinary research process. Furthermore,
we identify particular transdisciplinary challenges and
propose methods and tools to address them. We conclude
by briefly discussing how far the methodological chal-
lenges support the idea of a formalized specialisation in
TR (Kueffer et al., 2007).

Transdisciplinary research

We conceive of TR as a research activity that suits spe-
cific types of life-world problems. The starting point for
TR is a socially relevant problem field. A problem field
(e.g., violence, hunger, poverty, disease, environmental
pollution) refers to an issue in the life-world. Problem
fields are socially relevant when those involved have a
major stake in the issue, when there is a societal interest in
improving the situation and when the issue is under dis-
pute. Those involved may agree neither on the relevance
of the problem, nor on its causes, nor on the solution
strategy required. TR provides knowledge for such kinds
of situations. When pursuing this goal and identifying,
structuring, analysing and dealing with concrete prob-
lems in a problem field, it is necessary to consider four
fundamental requirements. “TR deals with problem fields

Box 1. Transdisciplinarity-net

Transdisciplinarity-net (td-net, www.transdisciplinarity.ch)
was initiated 2003 by the Swiss Academies of Arts and Sci-
ences. It includes a scientific advisory board and a science
office. The long-term ambition of td-net is to support trans-
disciplinary research in becoming a form of research with its
own standards in problem fields such as migration, emerging
technologies, public health or global change. td-net supports
transdisciplinary research by facilitating mutual learning be-
tween problem fields, by providing basic material and by
facilitating community building. td-net’s main publications
are the Principles for Designing Transdisciplinary Research: Pro-
posed by the Swiss Academies of Arts and Sciences (Pohl and Hirsch
Hadorn, 2007) and the Handbook of Transdisciplinary Researcha

(Hirsch Hadorn et al., 2008). td-net contributes to two priority
areas of the Swiss Academies of Arts and Sciences: foresight
and the dialogue between science and society.

G. Hirsch Hadorn is president of td-net, C. Pohl is co-chief
science officer.

a See in this issue, heading Lecture – Sélection thématique, the
presentation of this book.

in such a way that it can:

(a) grasp the complexity of problems,
(b) take into account the diversity of life-world and scien-

tific perceptions of problems,
(c) link abstract and case-specific knowledge, and
(d) develop knowledge and practices that promote what is

perceived to be the common good.” (Pohl and Hirsch
Hadorn, 2007, 20.)

We define TR by these four requirements for knowl-
edge production, which arise as a result of TR’s goal
to provide descriptive, normative and practice-oriented
knowledge. The inclusion of actors of the life-world into
the research process and the collaboration of researchers in
order to transcend and integrate disciplinary paradigms
are means to fulfil the four requirements. Who could
or should contribute in TR has to be considered when
structuring a research project.

By seeing the inclusion of actors of the life-world and
the collaboration of researchers as means to meet the
four requirements, we propose a goal-oriented definition
of transdisciplinary research. This is an alternative to
definitions that see either the inclusion of actors from
the private sector, public agencies or the civil society
into the research process (Defila and Di Giulio, 1999;
Lawrence, 2004) or the transcendence and integration of
disciplinary paradigms (Jantsch, 1972; Mittelstraß, 1996)
as the attribute that distinguishes transdisciplinarity from
other forms of research.

Our understanding of TR is based on a survey of
definitions and refers, as a synthesis work, to several ele-
ments of other definitions (Pohl and Hirsch Hadorn, 2007,
70-95). The starting point of TR, which is characterized
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by uncertainty about the situation and high stakes for
those concerned, refers to Funtowicz’ and Ravetz’ descrip-
tion of post-normal science (Funtowicz and Ravetz, 1993).
The requirement to grasp the complexity of a problem
can be related to Erich Jantsch’s definition of transdisci-
plinarity, inspired by systems theory thinking (Jantsch,
1972, 105-106). The requirement to take into account the
diversity of perceptions is expressed in the call for par-
ticipatory research (Häberli and Grossenbacher-Mansuy,
1998; Defila and Di Giulio, 1999) as well as for collab-
orating disciplines (Mittelstraß, 1992; Costanza, 2003).
The requirement to interrelate abstract science and case
specific knowledge derives from the field of intervention
research (van den Daele and Krohn, 1998; Argyris and
Schön, 1999; Hubert and Bonnemaire, 2000; Groß and
Hoffmann-Riem, 2005). The orientation to the common
interest finally is implicit to definitions that adjust knowl-
edge production to problems of life-world – rather than
disciplinary boundaries (Mittelstraß, 1992). This orien-
tation to the common interest is rarely stated explicitly
in definitions of transdisciplinarity, contrary to the field
of policy sciences (Clark, 2002, 13) or technology assess-
ment (Grunwald, 1999, 243). It is one of the tasks of the
transdisciplinary research process to clarify the concept
of common interest for the context of the project.

Figure 1 describes the structure of a transdisciplinary
research project as a system. The elements of the sys-
tem are: the problem field, researchers from particular
disciplines and actors of governmental and other public
institutions, the private sector, the civil society or another
sector of society. The term “system” refers to the interac-
tion of these elements during the research process, i.e., by
discussing what the problem is about, by investigating
the problem, by deliberating about values and goals, or
by developing measures. The reason why they interact
is the shared aim to improve a particular situation in a
problem field of the life-world, hunger in this case. The
actors of the life-world and disciplinary researchers are
interrelated via this shared concern. This is the reason for
expressions like “problem-solving” (Clark, 1999, 393) or
“issue-driven” research (Robinson, 2008).

The transdisciplinary research process consists of
three phases: problem identification and structuring;
problem analysis; bringing results to fruition (Pohl and
Hirsch Hadorn, 2007, 42-43). The systems structure
of a transdisciplinary project is involved in all three
phases. The elements and their relations provide the
basis for identifying the problem, to analyse underlying
mechanisms, to develop and propose measures and for
testing the measures in order to learn whether they have
the potential to change the problem situation as intended.
The intensity of involvement of specific scientific and life-
world perspectives – whether the project team can refer
to existing knowledge or whether knowledge is missing
so that certain actors and researchers have to become part

Fig. 1. In transdisciplinary research, scientific disciplines (repre-
sented by individual researchers) and sectors of the life-world
(represented by individual actors) are getting interrelated and
transformed through a problem field. A transdisciplinary re-
search project is the system build by the collaborative research
process.

of the project team and play an active role in providing
knowledge – has to be decided by relating to the four
requirements of TR.

Methodological challenges

As depicted in Figure 1 each of the participants in a
TR project has a specific home base either in a disci-
pline/research field or in a practice field. The knowledge
that participants can provide from their home base in-
cludes substantial knowledge about the issue such as
practical experience in the case of stakeholders and practi-
tioners, or, in the case of researchers, scientific models and
results about the issue as well as formal approaches, such
as methods from systems dynamics or action research.
These various knowledge bases have to be interrelated
through the specific problem field, hunger for example. In
the following we discuss the interrelation of knowledge
bases in relation to the four requirements of TR. For each
requirement we discuss the transdisciplinary challenges
of disciplinary contributions and their transformations
that feed into a transdisciplinary research process.

Complexity of problems

In TR a problem of the life-world is framed as a node in
a web of heterogeneous factors. Taking into account the
complexity of a problem means addressing interrelations
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among the social, natural, technical, legal, etc. factors that
constitute the problem and might influence the impact
and acceptance of proposed solutions. The situation is
complicated, since interactions among factors may change
over time. So, ideally, the dynamic interdependencies of a
range of empirical insights, value orientations and policy
options (such as technologies, economic incentives and
regulations) are captured.

The transdisciplinary challenge with complexity of
problems is that of interrelating the broad range of fac-
tors to come up with an integrated understanding of the
problem and integrated suggestions for dealing with the
problem. Therefore Jantsch (1972) and scholars after him
(e.g. Bammer, 2005; Robinson, 2008) consider systems
thinking, whether hard or soft, to be a constituting concep-
tual basis of the transdisciplinary research perspective. As
far as systems theory (see Midgley (2003) for an overview)
is considered to be a discipline – namely in the sense of a
formal discipline that can be applied to a wide range of
problems – systems thinking is a disciplinary contribution
to the transdisciplinary challenge of integration. The term
“system” basically means that the emphasis of an analysis
shifts from the elements to the way they interact (Jantsch,
1972, 103). To focus on interrelations means to adopt
systems thinking. Meadows et al. (1972) introduced sys-
tems thinking to environmental or sustainability research
through the world model. They modelled the devel-
opment of the world as interactions between resource
usage, population growth, pollution, and economic and
agricultural growth. Checkland (1994) supplemented
this hard systems thinking with soft systems thinking.
Both differ in the way they qualify the model’s relation
to the life-world: in hard systems thinking the models
are models of the world; in the soft systems thinking the
models are “models which embody a particular stated
way of viewing the world” (Checkland, 1985, 764). As a
consequence, the challenges of integrating perspectives in
soft systems thinking are different from the challenges of
integrating findings from different disciplines in a model
of the world.

In hard systems thinking, disciplines may contribute
knowledge on parameters that play a role in the issue
and help get an enhanced model of the problem in the
sense of how various parameters are correlated. While
an economist can provide data on economic variables
as reasons for hunger, molecular biologists can study
the problem on the level of nutrients and ecologists
on the level of the dynamics of global environmental
change. Their results can be integrated in a qualitative or
quantitative model.

Soft systems thinking takes the fact into account that
scientific findings are meaningful only in relation to
the conceptual and methodological framework of a dis-
cipline. On that condition what needs to be done is
not e.g. to integrate data, but disciplinary perspectives.

Furthermore integration of scientific perspectives has to
be complemented by the perspectives of actors in the
life-world, which are framed by their specific roles and
experiences. Wynne gives an example of how both – gen-
eral scientific knowledge and contextualized knowledge
of stakeholders – are needed for an effective problem
handling in the case of Tschernobyl fallout and farmers
and their grazing sheep around Sellafield (Wynne, 1992).
The Bagamoyo College of Arts (2002) shows how effective
AIDS/HIV prevention in the districts of Kisarawe, Mu-
soma, Nasasi and Bagamoyo in Tanzania has to rely on
– besides medical knowledge – a sound understanding
and an open discussion of the sexual habits within the
high risk group of young people, an issue that is tradition-
ally taboo. Accordingly, Agenda 21 states in the chapter
on science for sustainable development (Chap. 35.5) that
“[s]ustainable development requires [...] using the best
scientific and traditional knowledge available.” There-
fore, diversity of perspectives, the second requirement
for TR, is among the major challenges in addressing the
complexity of a problem.

Diversity of perspectives

Researchers as well as actors in the life-world perceive
a problem and the factors that cause it as well as its
consequences in various different ways. Together, they
represent a diversity of perceptions or perspectives. The
specific perceptions result amongst others from the form-
ing of the disciplinary researchers and of the actors’ roles
and contexts in the life-world, from the particular way
researchers and actors are related to the problem, and
from the specific social and natural conditions of the
concrete situation. Each of the researchers and actors
locates the problem in an alternative “world of relevance”
(Limoges, 1993, 420). This diversity of perspectives must
be taken into account when identifying and structuring
the problem, when analysing it and when developing and
testing means to deal with it.

To understand the diverse scientific and societal views
of problems and engage in mutual learning and integra-
tion is a core challenge of TR (Becker and Jahn, 2006,
292-308). The first step in mutual learning and integration
is to acknowledge the diversity of perspectives and to
explore and clarify their differences (Giri, 2002; Loibl,
2005; Loibl, 2006; MacMynowski, 2007).

To access and explore the knowledge of researchers
and actors in the life-world participatory social science
methods of qualitative research, ethno-methodology and
action research are useful. These qualitative methods
complement quantitative research methods (Creswell,
1994; Gutscher et al., 1996). The analyst that uses such
methods should be guided by the symmetry postulate
“which enjoins us to seek the same kind of causes for
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Table 1. Possible combinations of forms of collaboration and means of integration (Pohl et al., 2008, 415).

Means
of integration

Forms of
collaboration Common

group
learning

Deliberation
among
experts

Integration
by a

subgroup
or

individual
Mutual understanding
(Everyday language, glossary...)
Theoretical concept
(Transfer of concepts, mutual adaptation of concepts, bridge concepts...)
Model
(Qualitative model, quantitative model, scenarios...)
Product
(Technical device, database, regulation, exhibition...)

both true and false, rational and irrational beliefs [...]”
(Bloor, 1991, 175). The purpose of the analysis is to
depict the different collectives’ perceptions and their
particular rationale and not to qualify them. Ideally,
such a symmetric positioning makes the analyst become
a translator “helping each [perspective] to understand
the stories of the others” (Yanow, 2000, 90). In doing so
he/she aims to “open up new possibilities for reflexive
and democratic engagement” (Irwin, 2001, 181) within
the scientific communities and beyond.

Disciplines such as philosophy of science and science
and technology studies (STS) contribute to the under-
standing of the diversity of perceptions. Disciplinary
researchers or actors of the life-word think, talk and act
differently, since they belong to different thought collec-
tives (Fleck, 1986), social worlds (Star and Griesemer, 1989,
338), worlds of relevance (Limoges, 1993), paradigms
(Kuhn, 1996), academic tribes and cultures (Becher, 1989;
Galison, 1997) or policy cultures (Elzinga and Jamison,
1995; Elzinga, 1996). Such disciplinary or life-world com-
munities share specific norms, knowledges, practices and
discourses (Jasanoff and Wynne, 1998, 16-18; Miller, 2001,
485). The communities are heterogeneous in that the
degree of affiliation with a community varies. Further-
more, the affiliation with a community is not exclusive.
A researcher may at the same time be a member of more
than one community.

Researchers and actors of the life-world have to ask
themselves about the significance of their own and the
other’s perception of the problem. This requires relativiz-
ing one’s own perspective and accepting other viewpoints
as equally relevant. As Giri (2002, 105) states by quoting
the Indian philosopher R. Sunder Rajan “each perspective
or point of view is such only as a member of a community
of points of view”. Based on such a placement within the
community of perspectives, the perspectives can begin to
interact. In this second step of integration or synthesis,
researchers’ and actors’ perceptions are interrelated and
combined to develop knowledge and practices that help

to solve the problem by promoting what is perceived to
be the common good. We consider the methodological
transdisciplinary challenge of integration to lie in how
to specify and combine means of integration with forms
of collaboration (Pohl and Hirsch Hadorn, 2007, 52-60;
Pohl et al., 2008). Table 1 combines three forms of collab-
oration and four means of integration in a matrix that
demonstrates twelve primary ways of integrating.

A research team may organise its collaboration as
common group learning, deliberation among experts, or
integration by a subgroup or individual (Rossini and
Porter, 1979). Common group learning means that in-
tegration takes place as a learning process of the whole
group. In deliberation among experts, each team member
analyses the component of the problem that lies in her/his
area of expertise. Integration takes place during one or
more rounds of exchange among the experts. The no-
tion of expert is not restricted to disciplinary researchers
but also includes actors of the life-world. In the third
form of collaboration a specific sub-group or individual
undertakes the integration.

The four classes of “means” that we distinguish are
mutual understanding, theoretical concepts, models and
products. A ubiquitous complication encountered in the
integration process is that of “not speaking the same
language”. Problems of mutual understanding arise
when someone does not know the meaning of another
community’s terms or when someone is not aware of
how a word changes meaning depending on the context.
Such problems can be effectively addressed by making
explicit what important terms mean, for example in a
glossary. Another way of facilitating mutual understand-
ing through effective communication is by deliberately
using everyday language and avoiding scientific terms.
This is what the Austrian research program Kulturland-
schaftsforschung (KLF) proposed for its research projects
(Nicolini, 2001). However, everyday language is not a
universal panacea, as it is ambiguous and contextualised.
A second means addresses integration by creating or
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restructuring the meaning of theoretical and conceptual
terms. Such ‘tools’ comprise theoretical notions, which
can be developed by (i) transferring concepts between
disciplines, (ii) mutually adapting disciplinary concepts
and their operationalisation to relate them to each other
or (iii) creating new joint bridge concepts that merge dis-
ciplinary and/or life-world perspectives. A third means
of integration is through models, be they hard models
that integrate knowledge by correlating parameters from
different disciplines, like in the world model (Meadows
et al., 1972), or soft models that represent the different
communities’ perception and serve to depict a shared un-
derstanding or to facilitate mutual learning (Checkland,
1994). The fourth means of integration are products that
a project aims at, like an exhibition or a city development
plan.

The form of collaboration and the means of integration
determine the structure and intensity of exchange between
those involved. Intense exchange requires a deeper
knowledge of one another’s positions and a flexible
attitude with regard to one’s own position. If there is no
debate about the contents of a product and if the primary
purpose is to use the product to join the diverse interests
of those involved, one may use the term “boundary object”
(Star and Griesemer, 1989) to describe the approach to
integration.

Abstract and case-specific knowledge

To find solutions that can become effective within a spe-
cific problem field and promote what is perceived to be
the common good, TR must build a bridge between sci-
entific knowledge produced under idealised conditions
and the concrete situation in the life-world. Thus, TR is
an interactive process between abstract and case-specific
knowledge, which includes descriptive, normative and
practice-oriented knowledge. This requirement is in line
with the critique of the linear model as formulated by
Stokes (1997), Gibbons and Nowotny and their colleagues
(Gibbons et al., 1994; Nowotny et al., 2001) or Checkland
(1985) and Schön (1983). Stokes (1997, 10) describes the
rise of the linear model – “the belief that scientific ad-
vances are converted to practical use by a dynamic flow
from science to technology” – as the leading paradigm af-
ter World War II. Innovation and information flow linearly
from basic research, over applied research to development
and production and operation. Schön (1983, 21) formu-
lates the corresponding rationality of the practitioner as
“instrumental problem solving made rigorous by the ap-
plication of scientific theory and technique”, what he
calls technical rationality. In contrast to the linear model,
critics consider the relationship between basic and ap-
plied science to be more complicated. Stokes (1997, 58-89)
depicts both in a quadrant model of scientific research

(ibid., 73). A research project can have a practical or a
theoretical goal or both at once. Stokes calls the latter case
in the quadrant model Pasteur’s Quadrant, referring to
Pasteur’s work on microbiological processes. According
to Checkland neither practice nor theory can be goals in
and of themselves, as they mutually depend on each other:
“Theory leads to practice; but practice is itself the source
of the theory; neither is prime; the process generates itself”
(Checkland, 1985, 757). There is a back and forth process
between theory and practice. A recursive model replaces
the linear model. Recursiveness means that the research
process is shaped in such a way that theory and methods
are repeatedly tested by applying them to practice, and
that underlying assumptions can be modified if they are
found to be inadequate. Such a recursive design is a
pragmatic way to prevent a project from being stuck by
uncertainty or the preliminary state of knowledge.

Disciplinary contributions to the issue of practical
relevancy in a life-world situation are provided by op-
erational or operations research (Argyris, 1976; Schön,
1983; Checkland, 1985), action research (Greenwood, 1999;
Stringer, 2007) and policy sciences (Brewer, 1999; Clark,
2002). Operational research and action research also pro-
vide a number of participatory research methods like
problem structuring methods (Mingers and Rosenhead,
2004), soft-systems thinking (Checkland, 1994) or the
strategic choice approach (Friend and Hickling, 2005).
These methods are generally used in a very pragmatic
way, meaning that the contribution to problem solving in
a concrete life-world situation is the main goal. Horlick-
Jones and Rosenhead (Horlick-Jones and Rosenhead, 2007,
595) accordingly describe the problem structuring meth-
ods as a “methodological bricolage”. The main dilemma
of such an approach is perceived as the dilemma of “rigor
or relevance”: “Shall the practitioner stay on the high,
hard ground where he can practice rigorously [...]? Or
shall he descend to the swamp where he can engage in the
most important and challenging problems if he is willing
to forsake technical rigor?” (Schön, 1983, 42).

Researchers in transdisciplinary projects aim at knowl-
edge for problem solving in the life-world that goes be-
yond counselling. For this purpose they also need to
identify and systematize what can be learned from one
case for other situations (Krohn, 2008). In contrast to
disciplinary knowledge that generalizes findings on the
basis of standardized conditions, TR aims at validating
abstract models in concrete life-world situations. As a
consequence, it is necessary to base knowledge transfer
on real-word experiments, action-research or adaptive
management.

Figure 2 illustrates the recursive application of bring-
ing results to fruition in the form of a real-world ex-
periment (Groß and Hoffmann-Riem, 2005; GroSS et al.,
2005). In a real-world experiment the third phase of
the transdisciplinary research process – bringing results
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Fig. 2. Bringing results to fruition within a real-world experiment
(Groß and Hoffmann-Riem, 2005, 275).

to fruition (“mise en valeur”) – is not the final stage
of implementation but a “experimental implementation”
(van den Daele and Krohn, 1998) that enables learning
processes. The effects of a project are observed, with
a view to finding surprises (unexpected impacts). As
a result, the assumptions, models and explanations de-
veloped in the project are revised in such a way that
they can explain these surprises (increase of knowledge).
New instances of bringing results to fruition are then
planned and conducted etc. The reason for such recursive
shaping is the requirement of taking into account the
complexity of problems and the diversity of perceptions.
In an experimental implementation, this complexity is
articulated in unexpected side effects and in the way
they are interpreted, in particular when such side effects
run up against the actual objectives of the project. The
recursive design and the real-world experiment are a
means of reflection or getting reflective. It implies a
critical assessment of the assumptions and models by
which TR approaches a problem, as well as an observa-
tion of the expected and unexpected impacts of solutions
proposed by TR, and the resulting adjustments that are
made. Hubert and Bonnemaire (Hubert and Bonnemaire,
2000, 6), referring to Beck’s reflective modernity (Beck,
1986), underline that this should not be understood as
the task of science alone: “This approach to ‘reflexive
modernity’ invites us to deal with these issues by learn-
ing to be reflexive together, that is the people who pose
the problems, those who are implicated in the problems
and those who help deal with them” (translation by
A. Zimmermann).

Promoting the common good

TR develops knowledge to help solve, mitigate or prevent
problems of the life-world. In doing so TR is embedded in
a normative framework, which, instead of being implicitly

assumed, has to be reflected on explicitly. This normative
framework is provided by the concept of the common
good, or the common interests which “are those that
are widely shared within a community and demanded
on behalf of the whole community” (Clark, 2002, 13).
The common good as an ethical basis of democratic so-
ciety and government builds also the core ethical idea
of sustainable development (Hirsch Hadorn and Brun,
2007). The common good serves as a regulative idea
for reflecting and deliberating controversial attitudes to-
wards issues and plural values and norms at stake. As
a socio-political ideal the concept of the common good
is open to various interpretations. Neither particular
researchers (e.g., ethicists) nor actors of the life-world
(e.g., pastors, politicians) can give authority to a cer-
tain theory and definition of the common good or on
how such a concept should be applied to a specific sit-
uation. Instead, how to specify the concept of the com-
mon good in view of the particular problem field is one
of the research questions to be addressed in providing
normative and practice-oriented knowledge. The main
point is that a project team explicitly deals with the ques-
tion of whether proposed solutions serve the common
good – an important condition given the fact that actors
from the private sector, public agencies, and civil soci-
ety and disciplinary researchers may hold controversial
positions.

Ethics and political philosophy contribute theories and
methods for conceptual analysis (Plant, 1991). Political
sciences, furthermore, provide participatory methods
for deliberations such as hearings, advisory committees,
panels and juries, mediation, negotiated rule making,
round tables or consensus conferences (Renn et al., 1998),
which can be useful as a means of knowledge production
in the research process.

The specific transdisciplinary challenges for an ex-
plicit handling of the normative orientation arises in
interrelating descriptive, normative and practice-oriented
forms of knowledge. We distinguish these three forms
of knowledge that are relevant in TR as follows: sys-
tems knowledge as knowledge of the current status;
target knowledge as knowledge about a target status;
and transformation knowledge as knowledge about how
to make the transition from the current to the target
status (ProClim, 1997). The same or similar distinc-
tions are made by a number of scholars in the field of
TR and sustainability science (Jantsch, 1972; Costanza
et al., 1997; Deppert, 1998; Becker et al., 1999; Becker
and Jahn, 2000; Brand, 2000; Burger and Kamber, 2003;
Grunwald, 2004; Nölting et al., 2004; Wiek, 2007). Hubert
et al. (2008) present illuminating examples of how the
knowledge forms are interrelated, without, however,
referring to this terminology. One of their examples
is the idea to view different areas of a grazing land
as courses of a menu. The menu helps to lead sheep
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Table 2. Problem structuring in TR in relation to the three forms of knowledge (based on Pohl and Hirsch Hadorn, 2007, 40).

Research questions Questions for positioning
Systems
knowledge

Questions about the genesis and possible
development of a problem and about life-world
interpretations of a problem

To what kind of need for change, desired goals and
better practices does the research question refer?
To what technical, social, cultural, legal and other
possible means of acting does the research
question refer?

Target
knowledge

Questions related to determining and explaining
the need for change, desired goals and better
practices

To what understanding of the genesis and possible
development of a problem and life-world
interpretations of it does the research question
refer?
To what technical, social, cultural, legal and other
possible means of acting does the research
question refer?

Transformation
knowledge

Questions about technical, social, cultural, legal
and other possible means of acting to transform
existing practices and introduce desired ones

To what understanding of the genesis and possible
development of a problem and life-world
interpretations of it does the research question
refer?
To what kind of need for change, desired goals and
better practices does the research question refer?

through the menu/grazing land in such a way that two
goals are reached at the same time: an efficient sheep
growth and an ecological management of the grazing
land. The menu leads to new research questions in
livestock research: how does the chronology of plant
intake influence sheep growth? This question is only
meaningful under the specific target and the proposed
transformation, i.e. the menu. That is, it depends on
the assumed or intended target- and transformation
knowledge.

Each form of knowledge corresponds with a specific
kind of research question: systems knowledge addresses
questions about the genesis and possible development of
a problem, as well as about different interpretations of
the problem and its causes; target knowledge addresses
questions related to determining and explaining practice-
oriented goals; and transformation knowledge addresses
questions that concern the development, use and change
of pragmatic means (technologies, institutions, laws,
norms, etc.) (Pohl and Hirsch Hadorn, 2007, 36-40).
Effective TR requires dealing with the three forms of
knowledge as mutually dependent on each other. This
means that research on one form of knowledge requires
explicating the assumptions on the other two forms
of knowledge. Table 2 summarizes for each form of
knowledge the research question and the two questions
that help position TR within the interdependent forms of
knowledge.

Using the example of systems knowledge, Table 2
has to be read as follows: TR about systems knowl-
edge deals with questions about the genesis and pos-
sible development of a problem and about interpreta-
tions of the problem and its causes. In order to pro-
duce systems knowledge that interrelates with target

and transformation knowledge, two questions must be
answered by the research team: To what kind of need
for change, desired goals and better practices does the
research question refer (target knowledge)? To what tech-
nical, social, cultural, legal and other possible means of
acting does the research question refer (transformation
knowledge)?

In the case of target knowledge, the assumptions
about the genesis and possible development of a prob-
lem and specific options for transforming structures
and practices have to be made explicit. For example,
a comparative environmental assessment of two prod-
ucts is based on specific models of natural and eco-
nomic processes, and suggests the distribution of a pos-
itively assessed product, assuming certain positive effects
on social structures and practices. Recent TR projects
generally do not deal with these questions explicitly,
but make implicit assumptions. The positioning of TR
within the three forms of knowledge should prevent
such implicit assumptions from blocking the research
process by making their consideration an explicit task of
research.

Conclusions: Self organized or facilitated
competences for TR?

So far we have proposed some reflections and a first
more systematic account of TR. We expect by this to
support researchers in better meeting the methodological
challenges of TR. We provided some heuristic principles
in designing and shaping the research process. They help
address the complexity of an issue by relating the diversity
of perspectives on a problem field and comparing abstract
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and case-specific knowledge in the search for means
that help to solve, mitigate or prevent problems of the
life-world. The question remains of how a hypothetical
scholar who is interested in TR can get familiar with this
methodology.

Gibbons, Nowotny and colleagues, in their essay
on knowledge production in the context of application
(Mode 2) argue for self-organized learning on the job, so
to speak:

“Characteristically, Mode 2 research groups are less firmly insti-
tutionalised; people come together in temporary work teams and
networks, which dissolve when a problem is solved or redefined.
Members may then reassemble in different groups involving differ-
ent people, often in different loci, around different problems. The
experiences gathered in this process create a competence which
becomes highly valued and which is transferred to new contexts.
Though problems may be transient and groups short-lived, the
organisation and communication pattern persist as a matrix from
which further groups and networks, dedicated to different problems,
will be formed” (Gibbons et al., 1994, 6).

According to Gibbons, Nowotny and colleagues, the
involved researchers and actors of the life-world meet
for the project time and then dissolve. The experiences
they make in collaboration with others in a context of
application stay with the individual team members. None
of them is responsible for elaborating and saving the
lessons learned in a less personalised form. A subsequent
project will have the same point of departure and will
have to organize the process by itself, possibly (but not
intentionally) by taking advantage of members who are
already experienced in such projects.

Other scholars are mindful of the challenges in meet-
ing the four requirements of transdisciplinary research
and therefore draw attention to learning from and system-
atizing the experiences in TR. They call for new specialists
that are experienced and trained in facilitating integration
and implementation in research and that take responsi-
bility for learning about the issues and building a college
of peers to share experiences and advance the new disci-
pline (Bammer, 2005). In the proposition for enhancing
TR that concludes the “Handbook of Transdisciplinary
Research” (Hirsch Hadorn et al., 2008), a strategy to com-
bine disciplinary and transdisciplinary competences is
proposed:

“The quality of transdisciplinary research is bound by sound
conceptions of integration and thus requires development of an
own form of specialisation. However, transdisciplinary research
is not meaningful without sound disciplinary contributions and
it has the potential to stimulate innovation in participating disci-
plines. Bringing this potential to fruition requires an emerging
college of peers able to bridge disciplinary and transdisciplinary
specialisation” (Wiesmann et al., 2008).

Coming back to the introductory question of forming
students in TR, we ask again: is there a blueprint for
a curriculum in TR and should the student become a

specialist of TR by getting familiar with the methods? The
answer is, yes and no. On the one hand, as in disciplinary
research, TR cannot be learned as a toolbox. It is necessary
to learn about TR from specific projects that serve as
paradigms in understanding and structuring problems,
which then can give rise to formalization. On the other
hand, we tried to outline a body of knowledge that is of
general relevance for doing TR and does not depend of
the problem at stake. A curriculum would thus have to
include disciplinary and transdisciplinary competences,
whereas the body of transdisciplinary knowledge still
needs some further clarifications.
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