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Foreword

In a world characterised by rapid change, uncertainty and increasing
interconnectedness there is a growing need for science to contribute to the solution
of persistent, complex problems. These problems include not only some of the now
broadly known environmental issues such as climate change and biodiversity loss,
but also related issues such as poverty, security and governance. For all of these
problems, progress in finding and implementing solutions has been very slow. The
increase in availability of scientific knowledge has not been reflected in decisive
action.

It is this mismatch between knowledge and action that lies behind the need
for a Handbook of Transdisciplinary Research. As the editors point out in their
introduction, a transdisciplinary orientation in research, education and institutions
aims to overcome the disconnection between knowledge production, on the one
hand, and the demand for knowledge to contribute to the solution of societal prob-
lems, on the other hand. This is achieved through transdisciplinary approaches
in which researchers from a wide range of disciplines work together with stake-
holders. Internationally the term ‘transdisciplinary research’ is defined in differ-
ent ways, ranging from a diffuse conceptual term located above individual disci-
plines, to any research that involves stakeholders. The Handbook contributes to a
clarification of both the concept and the term, and shows that the uniqueness of
the approach lies in the partnership between members of different disciplines and
stakeholders.

Given the progress in transdisciplinary approaches during the past two decades,
the Handbook provides an opportunity to learn from projects that have already been
carried out. The examples described show how knowledge requirements for problem
solving have been met. The conceptual and methodological advances in transdisci-
plinary approaches, in a variety of problem areas, illustrate the broad applicabil-
ity of the approach. The structured presentation of the examples will encourage a
broad community of researchers, educators and users to explore ways in which the
approach can be used and further developed. In particular, the Handbook clearly
demonstrates to the research community the special requirements and opportunities
of this line of research. The authors come from several continents and their projects
deal with a wide range of issues. This is a clear indication that the interest in trans-
disciplinary approaches is widespread.
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viii Foreword

While the need for transdisciplinary research in a world facing complex problems
of a persistent nature is very evident, we should not underestimate the barriers that
will have to be overcome in order to turn this emerging form of research into a
mainstream endeavour. There are barriers within the scientific community where
many scientists prefer to continue their basic research and not confront issues and
questions raised by non-scientists. While such basic research will remain important,
tackling complex issues of concern to the public and the policy-makers will need
input from scientists and non-scientists, resulting in a different type of research.
There are also barriers within the area of research funding, where traditional funding
agencies often struggle with the notion of participatory research and whether it is
‘scientific’ or not.

The examples in this book show that participatory, interdisciplinary research can
contribute to the solution of complex persistent problems. Such research succeeds
by building joint visions of the issue of concern, by finding a common language,
by jointly discussing the trade-offs that result from particular choices, and above
all through collaborative learning. The projects succeed through effective project
management, which can deal with, and profit from, the different backgrounds of the
participants. With the Handbook as a guide, the emerging community of peers in
transdisciplinary research can be strengthened and expanded, so that the bridges be-
tween knowledge and action become stronger and progress can be made in tackling
major issues faced by society.

Jill Jager
Sustainable Europe Research Institute
Vienna, Austria
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Chapter 1
Idea of the Handbook

Holger Hoffmann-Riem, Susette Biber-Klemm, Walter
Grossenbacher-Mansuy, Gertrude Hirsch Hadorn, Dominique Joye,
Christian Pohl, Urs Wiesmann and Elisabeth Zemp

Abstract Transdisciplinary orientations in research, education and institutions try
to overcome the mismatch between knowledge production in academia, and knowl-
edge requests for solving societal problems. Addressing societal knowledge de-
mands by designing research processes in a transdisciplinary way has several major
implications. It becomes necessary to transgress boundaries between different aca-
demic cultures, such as between the humanities and the natural sciences. Further-
more, researchers have to step into problem fields and engage in mutual learning
with people in the life-world. In doing so, disciplinary standards of knowledge pro-
duction are sacrificed. Therefore, it is necessary to develop a state of the art for
transdisciplinary forms of research. This is best done by learning from experiences.
The Handbook is intended to enable learning from exemplary experiences in re-
search and to provide a more systematic account of some cross-cutting issues. This
chapter describes the idea behind the Handbook and the contents of the Handbook.

Keywords: Networks - Research programmes - Case studies - Cross-cutting
Issues - Paradigm

1.1 Transdisciplinary Research

Both in the North and in the South societies are developing towards knowledge
societies. Research is becoming an integral component of innovation and problem
solving strategies in the life-world, affecting not only the private sector, public agen-
cies, and civil society, but also personal life. Scientific knowledge production in
these societal contexts involves a wide range of different disciplines, ranging from
natural sciences and engineering to social sciences, economics and humanities.
The large-scale application of scientific knowledge in the life-world has had
both beneficial and harmful consequences. One of the reasons for this is the

<I H. Hoffmann-Riem
td-net, Swiss Academies of Arts and Sciences, Berne, Switzerland
e-mail: holger@hoffmann-riem.ch

G. Hirsch Hadorn et al. (eds.), Handbook of Transdisciplinary Research, 3
© Springer 2008



4 H. Hoffmann-Riem et al.

fragmentation of scientific knowledge. As Brewer (1999) stated: ‘The world has
problems, but universities have departments. The pursuit of research within uni-
versity departments has given rise to the ongoing specialisation of disciplines and
thematic fields with fuzzy, somewhat arbitrary, shifting boundaries. The high degree
of compartmentalisation of scientific knowledge is due to two interacting factors.
Institutional structures and incentives in academia result in an ‘ethnocentrism of
disciplines’ (Campbell, 1969). At the same time the concepts, theories and methods
used in basic research are becoming ever more sophisticated.

Knowledge is requested by actors in the life-world to address serious problems,
such as poverty, sickness, crime and environmental degradation, from the local to the
global scale. These requests have led to calls for a ‘new social contract for science’
(Lubchenco, 1998) or a ‘new commitment of science’ (Cetto, 2000) to tackle the
problems of the 21st century. To solve or at least mitigate these problems, sufficient
research capacities are required. In addition to that, research practices, institutions,
education and the underlying conception of science need to be transformed.

The ‘ideal’ of scientific knowledge underlying basic research is concerned with
universal concepts, theories, models and methods. Therefore, basic research is built
on an idealisation of the multitude of phenomena and relationships. This is also
the case for basic research in the humanities, for instance in ethics. It is unclear to
what extent idealised theories and models are able to adequately describe, explain,
understand, reflect and handle the reality of concrete problem situations. Neverthe-
less, the use of scientific knowledge in the private sector, in public agencies and
the life-world has been seen as a one-way transfer of allegedly reliable instrumental
knowledge from experts to ‘ignorant’ users. Serious harm has been caused by ig-
noring the uncertainty of scientific knowledge, by neglecting the users’ knowledge,
and by failing to consider contextual conditions of applications. In view of these
risks, which were often unknown until damage occurred, the model of progress in
modern civilisation has been questioned by social movements, intellectuals from the
humanities and by concerned scientists.

It is in this context that ideas about transdisciplinarity emerged in the 1970s.
Transdisciplinary orientiations in research, education and institutions try to over-
come the mismatch between knowledge production in academia, on the one hand,
and knowledge requests for solving societal problems, on the other. Transdisci-
plinary research, therefore, aims at identifying, structuring, analysing and handling
issues in problem fields with the aspiration ‘(a) to grasp the relevant complexity of
a problem (b) to take into account the diversity of life-world and scientific percep-
tions of problems, (c) to 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).

Knowledge requests from the life-world are only partly met by describing,
analysing and interpreting empirical processes that influence problems and by giv-
ing projections into the future. This so-called systems knowledge (ProClim, 1997)
has to be linked with answers to further, and equally important, questions of a dif-
ferent type: What are the subjects of concern? Where are changes needed in public
institutions, in the private sector and in individual ways of acting? What policies
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will be effective for improving, mitigating and solving these problems in the private
sector and civil society? This so-called target knowledge is about the needs, interests
and reasons of various practitioners and stakeholders who may be affected directly
or indirectly. Their needs have to be taken into account to develop better societal
practices. Furthermore, so-called transformation knowledge is needed to improve
existing practices. It addresses questions about technical, social, legal, cultural and
other possible means of acting that aim to transform existing practices and introduce
desired ones. In the case of transformation knowledge, established technologies,
regulations, practices and power relations must be taken into account.

Attention has to be paid to the mutual interrelations between these three forms of
knowledge. The investigation of systemic processes has to be related to the societal
purposes and practices on which they depend and which they influence. If the needs,
interests and reasons of practitioners and stakeholders are ignored or if systemic
processes are not taken into account in developing transformation knowledge, major
unexpected obstacles and unintended effects may result.

Addressing the threefold societal knowledge demands by designing research pro-
cesses in a transdisciplinary way has several major implications. It becomes neces-
sary to transgress boundaries between disciplines and especially between different
academic cultures, such as between the humanities and the natural sciences. Fur-
thermore, the doors of laboratories and libraries must be opened and researchers
have to step into problem fields and engage in mutual learning with people in the
life-world. In doing so, academic standards of knowledge production and quality
control criteria are sacrificed. Therefore, it is necessary to develop a state of the
art and to define quality criteria that are appropriate for transdisciplinary forms of
research. This is best done by learning from experiences.

1.2 The Background of the Handbook

In the case of transdisciplinary research, learning from experience requires special
effort because of the heterogeneity of the fields and the participants. There is a lack
of strong institutional structures for transdisciplinary research that are necessary for
establishing scientific communities in which a state of the art can be developed.
Transdisciplinary research groups enter into a variety of problem fields such as
health and environmental issues, technology development, and social conflicts. In
addition, cooperation and mutual learning between participants from various in-
stitutional contexts and heterogeneous backgrounds take place on a project related
basis. Frequently, they do not outlast the temporary context of the research project or
programme. As a consequence of professional mobility and lack of systematisation,
the lessons learned on the job are seldom passed on to others for capacity build-
ing. Furthermore, the diversity of research problems makes it necessary to consider
where and how systematisation can be recommended.

In view of this situation, transdisciplinarity-net (td-net) was initiated by the
Swiss Academies of Arts and Sciences as a forum for transdisciplinary research in
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order to facilitate capacity building and advancement in transdisciplinary research
(www.transdisciplinarity.ch). Transdisciplinary efforts in Switzerland go back to
the 1970s when a Man and Biosphere Programme was initiated in the Swiss Alps,
based on an integrated systems approach and cooperation among scientists, inhab-
itants and decision-makers (Chapter 3). In 1979 a National Research Programme
Man and Biosphere was initiated, funded by the Swiss National Science Foun-
dation. During the 1990s, the Swiss Priority Programme Environment (SPPE) —
also funded by the Swiss National Science Foundation — prepared the ground for a
deepening of transdisciplinary research in Switzerland (www.sppe.ch). About 250
research projects covered subjects such as climate, biodiversity, soil, waste, social
and economic issues and the North—South dimension. It was within the framework
of SPPE that a discussion forum on transdisciplinarity was initiated. International
workshops and cooperations among German, Austrian and Swiss researchers took
place. Towards the end of the programme, the International Transdisciplinarity Con-
ference in 2000 was initiated (Klein et al., 2001). It was at this conference that
the Swiss Academic Society for Environmental Research and Ecology (SAGUF)
started sagufnet as a network for transdisciplinary research. Sagufnet was trans-
formed into td-net by the Swiss Academies of Arts and Sciences in 2003. Td-net is
currently deepening international cooperations by contributing to the programmes,
‘Socio-Ecological Research’ (http://www.bmbf.de/en/972.php) in Germany, and
‘proVision’ (http://www.bmbwk.gv.at/forschung/fps/provision.xml) in Austria, and
by maintaining close ties to the Integration and Implementation Sciences network
(http://www.anu.edu.au/iisn/) in Australia, to mention a few.

The advisory board of td-net decided to propose ‘Principles for Designing Trans-
disciplinary Research’ (Pohl, 2007) and to edit this ‘Handbook of Transdisciplinary
Research’ as a core means for enhancing transdisciplinary research. The Principles
highlight the challenges in transdisciplinary projects, and suggest means of design-
ing and shaping the research process to meet these challenges. Thus, the Principles
provide the conceptual basis and structure for the Handbook. The Handbook is in-
tended to enable learning from exemplary experiences in research and to provide a
more systematic account of some cross-cutting issues. Due to the context in which
td-net has emerged as a Swiss institution, a considerable number of authors are
based in Switzerland. But the fact that authors come from several continents and are
dealing with a broad range of issues indicates an emerging international college of
peers in transdisciplinary research.

1.3 The Structure of the Handbook

The Handbook consists of six parts. The introductory part describes the idea behind
the Handbook and the developments leading to transdisciplinarity as a form of re-
search. The following three parts assemble the research projects, which are grouped
according to the three phases of transdisciplinary research: (1) problem identifi-
cation and structuring, (2) problem analysis, and (3) bringing results to fruition.
The next part deals with cross-cutting issues. Contributions describe overarching
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challenges in transdisciplinary research and draw upon both the general literature
and upon the projects in the handbook. The final part provides a summary and out-
look. It includes explanations of the core terms used in transdisciplinary research
and a synthesis of the Handbook’s contents in 15 propositions for enhancing trans-
disciplinary research.

While handbooks in well-established fields usually focus on methods, the core
of this Handbook consists of a collection of research projects. Although scientific
research is characterised by systematic procedures, transdisciplinary research can-
not be learned using a collection of methods. Transdisciplinary research needs con-
crete paradigms to help researchers understand problems in context and to structure
the research accordingly. This will eventually give rise to formalisation. As Don
Rosenblum points out in his analysis of interdisciplinary conceptions in basic and
applied research (Rosenblum, 1997) little has been written about research practices.
An important reason for this, he argues, is the absence of paradigms as ‘shared
examples’ that enable both problem recognition and problem solving efforts by
grounding concepts, methods, tools and standards for research as well as the build-
ing a scientific community and its institutions.

The same applies to transdisciplinary research: there is a need for projects that
have the potential to be approved by a college of peers. Shared experiences con-
tribute to the systematisation and formalisation of concepts, methods and tools as
well as standards. The Handbook is designed to overcome this obstacle: it collects
transdisciplinary projects that have the potential to become paradigmatic research
examples because they illustrate how the knowledge requirements for problem solv-
ing in the life-world are met. The chapters show how the challenges of problem iden-
tification, problem structuring, problem analysis and bringing results to fruition can
be tackled. In this way, they contribute to a grounded systematisation and formali-
sation of research practices and to their in-depth analysis. The projects demonstrate
the potential of transdisciplinary research in a broad range of problem fields such as
environment and health, urban and landscape development, and new technologies.
There is a variety of subjects, approaches, methods and tools used. Whether, and in
what sense, there will one day emerge a general methodology of transdisciplinary
research is not yet clear (Bammer, 2005).

The project based chapters are arranged on the basis of the project phase (prob-
lem identification and structuring, problem analysis, and bringing results to fruition)
that we consider to be particularly interesting in the corresponding project. This
does not imply that the other two phases were not part of the project. Each chapter
is of interest in several different respects. Authors describe how they have addressed
the genesis of a problem and possible further developments. They explain how the
need for change was determined, how desired goals were selected, or how technical,
social, legal, cultural and other possible means of acting were aimed at transforming
existing approaches. At the end of each of these chapters, authors point out results
and develop recommendations for further research relevant to other problem fields.

The chapters on cross-cutting issues deal with the overarching challenges that are
relevant for most transdisciplinary projects: participation, values and uncertainties,
learning from case studies, project management, education, and finally integration.
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The authors describe important lines of thinking that have shaped research on these
issues. They structure recent developments and directions and comment on how
some of the projects described in the Handbook deal with the issues.

As a guide to the reader the following figure (Fig. 1.1) matches the chapters
on cross-cutting issues and project chapters. The columns of the table represent
the cross-cutting issues. The issue of integration has been split into two columns
to provide more specific information. The rows of the table contain the individual
project chapters. Grey cells indicate that an issue is discussed in detail in a particular
chapter.

The summary and outlook section encompasses a list of core terms used in trans-
disciplinary research and a synthesis of the Handbook’s contents in 15 propositions
for enhancing transdisciplinary research. The description of the core terms provides
a conceptual synthesis of transdisciplinary research, while the propositions sum-
marise strategic elements.

1.4 The Contents of the Handbook

In this section, we briefly describe the chapters in the following three parts of the
Handbook: research projects, cross-cutting issues, and finally a ‘summary and out-
look’.

We consider eight projects to be of special interest with regard to the way they ad-
dress problem identification and problem structuring: two large-scale programmes
on rural development and natural resources, two projects on urban development, two
projects on ecological (biodiversity) issues, and two projects on emerging sciences
and technologies. These projects address the challenge of defining the proper object
for research and of establishing an adequate conceptional framework from different
angels.

In Chapter 3, Bruno Messerli and Paul Messerli describe UNESCO’s worldwide
Man and Biosphere programme, which was launched in the 1970s. This project can
be seen as a pioneer project within transdisciplinary research, since it was based on
transdisciplinary thinking long before the term ‘transdisciplinarity’ became popu-
lar. The Swiss Man and Biosphere programme stimulated research that integrated
natural and social sciences in order to understand and shape the socio-economic
development in mountainous regions, while taking into account the ecological car-
rying capacity. The Swiss programme was based on a recursive approach to problem
identification and problem structuring. It combined a careful analysis of the system
dynamics with target knowledge about land use, desired aesthetic and recreational
qualities and transformation knowledge about key factors that could be utilised to
develop management options. In the 1980s, a participatory process was initiated to
develop a long-term strategy. Since then, similar concepts such as the Syndrome
Mitigation Approach have been applied in developing countries and in mountain
research programmes, and since the 1990s, with a particular emphasis on global
change.
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The programme ‘Sustainable River Basin Management in Kenya: Balancing
Needs and Requirements’ (Chapter 4) by Boniface P. Kiteme and Urs Wiesmann,
focuses on integrated water resources management in the upper Ewaso N’ giro catch-
ment of Mount Kenya in Kenya. In this region the socio-economic dynamics and
ecological processes over the past decades have resulted in a water crisis that poses
a major sustainability problem in the catchment. The authors describe the impact
of the societal and political context on the restructuring of the research programme:
starting with ‘Research for District and Project Planning’; then ‘Broader topical and
geographical scope to respond to sustainability requirements’; and further imple-
mentation and consolidation of knowledge by the combination of scientific knowl-
edge systems and local knowledge system. These steps in recursive problem iden-
tification and structuring broadened the understanding of the main challenge of
sustainable river basin management and provided useful insights into designing a
multistakeholder, multilevel strategy. The approach is validated by the project being
extended from the test area to other regions.

The projects on urban development propose frameworks for integrating perspec-
tives of design, engineering and planning with analytical perspectives from the nat-
ural and social sciences. ‘Designing the Urban: Linking Physiology and Morphol-
ogy’ (Chapter 5) by Peter Baccini and Franz Oswald focuses on a conception of
urban development in the Lowlands of Switzerland that meets the requirements of
sustainable development. Two types of perceptions were combined when formu-
lating the questions with regard to the fabric of new urban systems: the morpho-
logical approach, based on urban planning experience; and the physiological ap-
proach, based on natural science, engineering and economics. The authors describe
the process of interdisciplinary learning to arrive at a common system approach
‘Netzstadt’. The urban system is defined by a limited set of elements, by four ba-
sic activities and by five essential system qualities. Methods and design tools for
the reconstruction of urban systems aim at reducing the complexity of the mutual
relationships between activities, territories and resources. The quality goals for a
concrete urban project have to be determined by a participatory political process that
ensures support and commitment. This procedure is systematised as the Synoikos
method.

‘CITY:mobil: A Model for Integration in Sustainability Research’ (Chapter 6) by
Matthias Bergmann and Thomas Jahn was realised in an interdisciplinary coopera-
tion between engineers, planners, sociologists, and economists and was supported
by the administration of the two German model cities of Freiburg and Schwerin
(CITY:mobil). To disentangle the strong connection between ‘mobility’ and ‘auto-
mobility’ a three dimensional concept of mobility was developed. This was based
on the idea of mobility/motion as a fundamental societal relation to nature mobil-
ity; of ‘spatial mobility’ in the sense that transportation is a technical realisation
of transport; of ‘socio-spatial mobility’ in the sense of the movement of people
between locations and the social purposes pursued therein; and of ‘socio-cultural
mobility’ in the sense that the distinctive meanings of mobility and means of trans-
portation have consequences for social positioning. Within this framework the re-
search process was guided by the differentiation of interdisciplinary cooperations,
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by the integration of knowledge from research and practice into concepts of agency;
and by the intervention, using the integrated results, into the practical and scientific
discourse of urban transportation policy and planning.

The ecological projects have developed procedures for problem framing and
structuring and focus on agents and agencies. ‘Shepherds, Sheep and Forest Fires: A
Reconception of Grazingland Management’ (Chapter 7) by Bernard Hubert, Michel
Meuret and Joseph Bonnemaire deals with grazing in the Mediterranean rangelands
of southern France, which are subject to scrub encroachment. The authors describe
five steps for identifying and structuring the research objects in such a way that
biological processes are coupled with the farmer’s management strategies. Firstly,
it is necessary to identify an ecological problem. Secondly, the problem is refor-
mulated with regard to the relevant agents and their practices. Thirdly, the research
problem is focused. Fourthly, the problem-solving instrument is designed, and fi-
nally (innovative) research questions are addressed that investigate the processes
related to the proposed problem-solving instruments. The chapter gives an example
of how research on issues of practical relevance develops along the margins of disci-
plines through interdisciplinary cooperation and confrontation, causing disciplinary
frameworks to evolve by inducing a reflexive process in the research activity.

‘Fischnetz: Involving Anglers, Authorities, Scientists and the Chemical Industry
to Understand Declining Fish Yields’ (Chapter 8), described by Patricia Burkhardt-
Holm, documents the health status of brown trout and the decline in fish numbers,
the identification of causes and suggested measures for correction. The network of
participants was central to the integration of already existing data and know-how and
a prerequisite for jointly identifying knowledge gaps. The chapter describes the role
of a network in formulating hypotheses and research questions and in initiating re-
search projects. Collaboration throughout the project ensured an efficient exchange
of results, ideas and conclusions leading to the setting of new priorities and to an
agreement on further procedures and proposed measures.

Two projects focus on problem identification and structuring in the field of
emerging sciences and technologies. In Chapter 9, Arie Rip describes the applica-
tion of Constructive Technology Assessment to nanoscience and nanotechnologies.
To enable reflexive co-evolution of science, technology and society, it is crucial to
bridge the gap between actors in the life-world and nanoscientists and technologists.
Interactive reflexive learning is required to develop better technologies in a better so-
ciety. These activities encompass the mapping and analysis of the ongoing dynamics
as well as an articulation of socio-technical scenarios about further developments,
impacts and real-time experiments.

In Chapter 10, ‘Chimeras and other Human—animal Mixtures in Relation to
the Swiss Constitution: A Case for Regulatory Action’, Hans-Peter Bernhard and
Rainer J. Schweizer analyse a problem in the making: the artificial creation of
human—animal mixtures for research and therapeutical purposes. Not surprisingly,
normative elements are of crucial importance in this debate, but knowledge of
biomedical research agendas is equally essential. To achieve a mutual understand-
ing of the underlying biological facts and the arising normative issues, researchers
followed an iterative process. They clarified definitions to achieve a commonly
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accepted terminology and to reach an agreement on the pertinent problems. Such
an understanding is a prerequisite for timely legislation.

We consider six projects of special interest with regard to problem investiga-
tion. Four of these describe the use of some kind of systems analysis to produce
target knowledge, which reflects the systemic relations of problem development or
the systemic relations that play a role in transformation. These chapters demon-
strate how feedback about implementation and recurring adaptations of problem
structuring can improve the results. The remaining two projects deal with issues
of global change and regulation. ‘“The Development of Multilateral Environmental
Agreements on Toxic Chemicals: Integrating the Work of Scientists and Policy Mak-
ers’ (Chapter 11) by Nuria Castells and Ramon Guardans, is based on examples of
recent Multilateral Environmental Agreements concerning environment and health.
The authors argue that the procedures established in the framework of these agree-
ments provide a solid international base for stable and effective scientific, industrial
and political cooperation. Emphasis is put on involving relevant stakeholders and
on institutional innovations from the national to the international and global scale.
When developing and using Integrated Assessment Models in the design of pol-
icy scenarios, the cost of implementing commitments should be estimated ex ante.
Transdisciplinary cooperation is a prerequisite for handling complex environmental
problems and for designing effective abatement scenarios. Ex post, in the imple-
menting phase, cooperation among all stakeholders (scientists, policy makers and
civil society) is required.

In ‘Climate Protection vs. Economic Growth as a False Trade off: Restructur-
ing Global Warming Mitigation’ (Chapter 12), Hermann Held and Ottmar Eden-
hofer describe methods for Integrated Assessment of climate change mitigation.
The project addresses the intertemporally optimal mix of investments into energy
efficiency, transformation to renewable energy sources and carbon capture and se-
questration. A social optimum is determined, consistent with economic growth the-
ory, in such a way that certain boundary conditions related to the evolution of the
climate system are observed. The project integrates paradigms from natural sci-
ence, economic growth theory and engineering, which shape the public debate by
a delicate entanglement of target knowledge and systems knowledge arguments.
Therefore, the clarification not only of the validity, but also of the category of those
arguments, is addressed. The project identifies stylised climate policies that comply
with both systems knowledge and presently competing target knowledge bases of
various interest groups and thereby catalyses a societal consensus on climate policy.

Two projects use systems analysis in problem investigation to deal with regional
issues of sustainable development. Chapter 13, ‘Policy Analysis and Design in Lo-
cal Public Management: A System Dynamics Approach’ by Markus Schwaninger,
Silvia Ulli-Beer and Ruth Kaufmann-Hayoz, portrays the strengths and limita-
tions of the computer assisted theory building approach of System Dynamics and
Group Model Building. A tested system dynamics simulation model helps to ad-
dress solid waste management issues. The model structures dynamic interaction
between public policies and environmentally relevant behaviour, as well as public
management problems, which are important for the design of effective policies. The
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study generated knowledge about system structure and transformation processes,
and a computer based learning environment and a communication tool for political
decisions. It is pointed out that transdisciplinary collaboration in action research
has proven crucial for the societal relevance of problem oriented research and for
societal learning processes.

The chapter, ‘Constructing Regional Development Strategies: A Case Study Ap-
proach for Integrated Planning and Synthesis’ (Chapter 14) by Alexander I. Walter,
Arnim Wiek and Roland W. Scholz, presents a transdisciplinary integrated planning
and synthesis (TIPS) approach. This is illustrated by a case study on sustainable
regional development in a typical central European rural landscape, struggling with
problems of structural change and migration. Numerous officials, representatives
and inhabitants of the region, scientists and graduate students have been involved
throughout the research process. TIPS puts emphasis on an integrated overall project
architecture, which starts from a division (faceting) of the case, and then uses
system analysis and variant construction for the problem investigation procedure.
For implementation, which is closely linked with investigation, the preferences of
the stakeholders are evaluated through multicriteria procedures. The results from
the different facets are integrated to formulate possible development strategies for
the region.

Other approaches for integrating the diversity of relevant perspectives and grasp-
ing the complexity of the problem focus on integrating different scientific cultures
to investigate empirical effects of policies. Two projects, one on landscape manage-
ment, the other on divorced parents and their children, address the empirical effects
of implemented legal regulations. In Chapter 15, ‘Evaluating Landscape Gover-
nance: A Tool for Legal-Ecological Assessments’, Marianne Penker and Hans Karl
Wytrzens describe an interdisciplinary approach for the systematic identification
and evaluation of the ecological effects of legal regulations. The concept draws on
the fact that legislation has no direct effect on the landscape, but has the ability to
influence human activity. The project is therefore based on (legal) socio-economic
factors, e.g. awareness of the law among those subject to it, and on (landscape)
ecological factors, e.g. the effects of behavioural change on flows of material and
energy. The applicability and feasibility has been demonstrated by three case stud-
ies. The impact mechanisms that were identified could help to improve the instru-
ments’ effectiveness. An ex ante evaluation of policies and legal regulations may
even help to involve diverse stakeholder views in the process of policy design. This
could minimise the unintended destruction of both socio-economic and ecological
development options.

In Chapter 16, ‘Children and Divorce: Investigating Current Legal Practices and
their Impact on Family Transitions’, Heidi Simoni, Pasqualina Perrig-Chiello and
Andrea Biichler investigate the implementation of the revised Swiss Divorce Law in
current judiciary practice and its effects on the course of life of affected children and
their parents after the divorce. Data were collected simulataneously at three levels:
firstly through analysis of court files and interviews with judges; secondly from
written interviews with divorced parents; and thirdly from in-depth interviews with
children and parents. The problem investigation had to ensure that all objections and
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perspectives of jurisprudence, psychology and sociology were incorporated into all
parts of the project study and into the respective instruments for data collection.
Through the discussion of the legal framework, its implementation and the every-
day life of all parties involved, adequate knowledge will be gained about the best
interests of the children, and children’s rights. There is a close relationship between
normative perceptions and persuasions on the one hand, and the acting and experi-
encing, on the other hand.

We consider five projects of special interest with regard to bringing results
to fruition. Three projects deal with the iterative design and implementation of
health services and education — two of them in Africa and one in Eastern Europe.
The project, ‘Towards Integrated and Adapted Health Services for Nomadic Pas-
toralists and their Animals: A North—South Partnership (Chapter 17) by Esther
Schelling, Kaspar Wyss, Colette Diguimbaye, Mahamat Béchir, Moustapha Ould
Taleb, Bassirou Bonfoh, Marcel Tanner and Jakob Zinsstag, was undertaken in Chad
and starts from the concept of ‘one medicine’ — promoting a joint approach to human
and veterinary medicine in order to develop adapted health and education systems
for pastoralists. The strategy is one with strong action research components and
comprises five stages: (1) the programme was launched and trust was built up by es-
tablishing institutional partnerships, interdisciplinary collaboration and stakeholder
dialogue on the basis of accounted principles for North—South collaborations, (2) the
inter- and transdisciplinary research into epidemiological pathways to disease and
the identification of control strategies that are appropriate to the nomadic way of
life, (3) the implementation began with four national workshops to formulate health
service priorities and options, to readjust ongoing interventions and to discuss policy
issues and strategies for ownership building, (4) joint vaccination campaigns for
people and livestock were implemented with the help of local, trained staff with a
strong commitment. Information campaigns were followed by an evaluation of the
feasibility and costs, and (5) ensured subsequent regional activities and continued
research.

Chapter 18, ‘Sustainable Prevention of Water Associated Infection Risks: An
Awareness Campaign Using Visual Media’ by Anne Luginbiihl, deals with in-
fections that are associated with water—skin contact. These diseases are preva-
lent in tropical and subtropical environments. Within the project, environmental,
socio-cultural and behavioural factors were examined to develop an effective aware-
ness campaign based on local communication patterns. Qualitative and quantita-
tive methodologies were used to identify the local populations’ systems knowledge
about infectious diseases. Based on these findings, a visual awareness campaign was
developed to target illiterate population groups. To ensure that the information could
be understood by the target group, the local population assisted in the design of the
health education material.

In Chapter 19, ‘Behavioural Sciences in the Health Field: Integrating Natural
and Social Sciences’, Bettina F. Piko and Maria S. Kopp describe the applica-
tion of behavioural health sciences to increase understanding of health issues, and
aid both prevention and therapy. The project is based on a framework called the
‘biopsychosocial’ model of human processes, which considers external and internal,
genetic and environmental, somatic and psychosocial factors to be equally important
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in determining health and in inducing disease. The chapter outlines three elements
of an integrated strategy, each building on the other with multiple feedback systems:
first, to create an integrated course under the name ‘Behavioural Science’ in which
students in the field of medicine and health sciences can be provided with a set
of social and behavioural sciences, as applied to medicine; second, to develop a
health status monitoring system by means of two surveys (Hungarostudy, which
collects data on the health status of the Hungarian adult population; and South Plain
Youth Study, which gathers data on the health status of the adolescent population);
and third, to apply theoretical knowledge and empirical research results in the field
of practice, in this case, practical prevention programmes and skills development
training.

Two projects focus on models for developing a common understanding of the
problem and for consensus building among stakeholders about effective measures.
Chapter 20, ‘Sustainable Coexistence of Ungulates and Trees: A Stakeholder Plat-
form for Resource Use Negotiations’ by Karin E. Hindenlang, Johannes Heeb
and Michel Roux, addresses browsing by ungulates as a major problem for tree
regeneration in Alpine forests. This chapter describes a ‘platform for resource use
negotiation’ for solving such a regional forest—wildlife conflict in a mountainous
environment. Collaborative learning was used to develop a common understanding
of the systemic structure of the problem and an agreement on the management aims.
Preconditions for successful solution include the recognition of a conflict situation
combined with strong interest from the concerned parties — foresters, hunters, farm-
ers and conservationists — to solve conflicts. Their representatives must be willing
to participate according to the agreed principles of communication. Process related
success factors include the creation of mutual trust; sufficient time for building a
broad common knowledge base about the problem; and the development of a com-
mon understanding of the systemic structure with the help of mental modelling.
A transparent procedure that motivates participants to cooperate further was also
essential.

In Chapter 21, ‘Retrofitting Postwar Suburbs: A Collaborative Design Process’,
Carole Després, Andrée Fortin, Florent Joerin, Genevieve Vachon, Elise Gatti and
GianPiero Moretti tell of the five year research and planning process that focused
on the future of Quebec City’s aging postwar suburbs. The project was initiated
by the Interdisciplinary Research Group on Suburbs (GIRBa). GIRBa’s ultimate
aim was to generate knowledge that could be applied to urban design, planning,
management and policy making. The transdisciplinary and collaborative research
process was adopted to establish a consensual diagnosis, define planning objectives
and to design a master plan for Quebec City’s first ring suburbs. The chapter out-
lines the procedure and evaluates the success of the transdisciplinary process on
reaching, and sharing, a better understanding of postwar suburbs, on the planning
and policy orientations of the involved institutions, as well as on generating ongoing
collaborative work between participants.

The ‘cross-cutting issues’ section of the Handbook focuses on the overarch-
ing challenges of transdisciplinary projects: participation, values and uncertainties,
learning from case studies, project management, education, and integration.
Chapter 22, ‘Participation’, by Aant Elzinga, begins with a historical perspective



