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There is “no press button” solution for 
sustainable transitions 

 

Sustainability/sustainable development is an 

 ongoing inquiry 

 on system limit management (avoiding “hard-landing”, 
avoidable or unwanted collapses) 

 in the frame of intra- and intergenerational justice 

 
 

Laws, D., Scholz, R. W., Shiroyama, H., Susskind, L., Suzuki, T. & Weber O. (2004). Expert Views on 

Sustainability and Technology Implementation. International Journal of Sustainable Development and 

World Ecology, Vol. 11(3), pp. 247-261 

 3 Roland W. Scholz 



4 

 

The 1993 Situation (my startup at ETH) 

 Jakob Nüesch, biologist und president 

of ETH Zürich (1990–1997) 

 56 students 

 "Das Grosse Moos" (former marsh land) 
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The situation ... (mutual learning has been a foreign word 

when farmers thought about “Kulturingenieure”) 



Td case studies? What types of case 
studies did I initiate or run? 

They establish 

mutual learning between 

science and society 
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 Year: 2001–2003 

 Case: Canton Appenzell 

Ausserrhoden 

 Topic: Sustainable land-

scape development, future 

of traditional industries  

(textile industry, sawing 

mills, milk industry) 

 No. of inhabitants: 50,000 

 Size: 242 km2 
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Case type I: Sustainable transitions of rural 
areas, regional development 



Institutionalized collaboration between research 
and society on all levels 

(Source: Scholz et al., 2006)  
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Case (topic) type II: Sustainable transitions of 
urban systems 

 Year: 2003–2005 

 Case: City of Basel 

 Topic: Leisure mobility, 

Railways station dynamics  

 No. of inhabitants 

 Basel: 180,000 

 Region: 500,000–750,000 

 Size 

 Basel: 37 km2 

 Region: 560–2,000 km2 
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Case type III: Sustainable transitions of 
organizations (e.g. companies) 

 Year: 1999–2000 

 Case: Swiss Railway 

Company (SBB) 

 Topic: Eco-efficiency, 

cargo transportation 

 No. of employees: 30,000  

 Length of railways: 3,000 km 
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Case type IV: Sustainable transitions of policy 
processes (“decision spaces”) 

 Year: 2006–2008 

 Case: Decision processes for 

nuclear waste repositories 

(Wellenberg NW; Switzerland, 

Sweden) 

 7 CH and 9 Sweden million 

inhabitants 

 Topic: Radioactive waste 

management 
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Case type V: 
Intercultural transdisciplinary process on “cancer” 
(how do normal cells interact with cancer cells) 

 Year: 2010–2019 

 Case: Cancer in the “reconstruction” of 

the Guatemalian Maya healers and of 

the current oncology theories” 

 About 5 million Mayas 

 Topic: What knowledge to the two 

knowledge systems have; how can a 

transdisciplinary process help to relate 

these knowledge systems 
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Case type VI: Global TraPs  
Global Transdisciplinary processes on 
biogeochemical (phosphorus) cycle management 

 Year: 2010–2015 

 Case: Phosphorus in fertilizer 

and other products (detergents 

and industrial production) 

 7.8 billion people 

 Topics: Sustainable P use 

Pollutant vs. scarcity, closing 

fertilizer loops, “getting access to 

P” (social justice), …  
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From 1993–2014 I have conducted/participated in 25+  

large scale transdisciplinary case studies 

in Switzerland, Sweden, Germany, Austria, Seychelles, Bhutan 

There are more studies … 

Switzerland Sweden Austria 

Germany 

Transdisciplinary Case Studies in ... 
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2010-12 

2003 

Global 



Part 1 

Ontology and Epistemology 

Definitions, functions and outcomes of 

transdisciplinary 

TD is essentially different from  

disciplinarity  

and  

interdisciplinarity 
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Clarifying concepts: Disciplinarity, 
interdisciplinarity, transdisciplinarity 

 Disciplines are characterized (defined) by (i) objects and 

(ii) (core) methods. 
 Mathematics: (i) numbers, symbols (ii) proof 

 Pharmacy: (i) chemical impacts on diseases, (ii) natural science 

experiments/approval studies 
 

 Interdisciplinarity is established by the fusion of 

concepts or methods from different disciplines 
 Metaphorically: The saxophone emerged from clarinet and trumpet 

 Bio-chemistry: Chemical processes in living organisms 
 

 Transdisciplinarity is essentially different from 

interdisciplinarity! 
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Definitions of transdisciplinarity 
(see Scholz, R. W. (2011). Environmental Literacy in Science and Society: From Knowledge to Decisions. 
Cambridge: Cambridge University, p. 367) 

1. Mode 1 transdisciplinarity: Science becomes transdisciplinary if it 

reflects on real life problems (Mittelstrass, 1996) 

 

2. Zurich 2000 definition: Cooperation between non-academia and 

science (with different reference systems); co-leadership; mutual 

learning (on equal footing); knowledge integration (Scholz 2000, Häberli et al. 2001, 

[Gibbons et al. 1994]) 

 

3. Post modern conception: Similar to the Zürich 2000 definition; but 

science just becomes one voice/vote, approaching truth in complex 

contextualized settings becomes obsolete (Funtowicz & Ravetz, 2008) 

 

4. Charter of transdisciplinarity: Td requires a personal moral 

commitment “challenging that the dignity of the human being is of both 

planetary and cosmic dimensions.” (Freitas et al. 1994; Nicolescu, 2002) 
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Transdisciplinarity 

1. Means going beyond sciences 

2. Aspires efficient use of knowledge available (capacity building, Thompson-Klein et al. 2000) by 

relating different epistemics (Scholz et al. 2006) 

3. Asks for integrating knowledge and values from practice in science (from a science 

perspective; Scholz, 2000) 

4. Includes certain elements of participatory research (those where knowledge 

integration, processes on equal eye level and co-leadership are included) 

5. Means doing applied research in theory-practice discourses with equal rights 

(no contract research, only sponsoring), co-leadership is the challenge 

6. Is an appropriate “research paradigm that better reflects the complexity and 

multidimensionality of sustainability” (Martens, 2005) 

7. Has been declared as the appropriate methodology by which a sustainable 

development should be investigated and promoted (Scholz & Marks 2001) 

8. It is a 21st century variant of the „traditional engineer mission“ (building energy 

systems ≠ anticipating impacts of energy systems) 

Transdisciplinarity (according to the Zurich 200 
definition) in a nutshell 
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ONTOLOGY: The ontology of (transdisciplinary) 
sustainability  transitions is that 
(a) of an “ill-defined problem type” 

 
(b) which includes normative issues 

22 
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EPISTEMOLOGY: The architecture of knowledge 
integration 

'Erfahren‘ (experiencing) of the real world 

allows for formulating relevant  

… 
Leads to 

understanding 

Allows to  

conceptualizing 

Prepares explaning 

Scholz & Tietje, 2002 
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There are different types of epistemics involved 
of knowledge integration 

Practitioners are 

the experts for 

understanding/ 

the epistemics of 

intuition; concrete 

systems 

'Erfahren'/Experience of the real world 

allows for formulating relevant… 

Leads to 'verstehen'/ 

understanding 

Allows to 'begreifen‘/ 

conceptualizing 

prepares 'erklären'/ 

explaning Scientists are the 

experts for 

(causal) 

explanation; 

abstracted 

systems 

Scholz & Tietje, 2002 
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Variants and perspectives of ‘knowledge 
integration’ 
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Variants and perspectives of ‘knowledge 
integration’ 



Egon Brunswik (1904-1956) Theory of Probabilistic Functionalism is 
the most comprehensive theory substantiating knowledge 
integration in td-processes 
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Brunswik, E. (1937). Psychology as a science of objective relations. Philosophy of Science, 4(2), 227–260. 

Brunswik, E. (1952). The conceptual framework of psychology. Chicago, IL: University of Chicago Press. 

. 

 



What are transdisciplinary processes? 

They differ from other types of theory practice 

cooperation? 

They have functions and outcomes 
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Products and functions 

Td-Processes (according to the Zurich 2000 definition) 

Organize processes of mutual learning between theory and 

practice 

Serve for 

① Capacity building 

② Consensus building 

③ Mediation 

④ Legitimization 

Provide socially robust orientations (“socially robust 

solutions”) 
 

 

Scholz, R. W. (2011). Environmental Literacy in Science and Society: From Knowledge to Decisions. 

Cambridge: Cambridge University Press, Chapter 15 
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What are „socially robust solutions“ (robust orientations)? 
 

A ‘socially robust orientation‘  

i.  Meets science state of the art scientific knowledge  

ii.  Has the potential to attract consensus, and thus must be 

understandable by all stakeholder groups 

iii.  Acknowledges the uncertainties and incompleteness 

inherent in any type of knowledge about processes of the 

universe 

iv.  Generates processes of knowledge integration of different 

types of epistemics (e.g. scientific and experiential 

knowledge, utilizing and relating disciplinary knowledge 

from the social, natural, and engineering sciences) 

v. Considers the constraints given by the context both of 

generating and utilizing knowledge 
36 Roland W. Scholz – ETH Zurich 



Part II 
Methodology and Organization 

 

Methods used in transdisciplinarity 

Methodology and organization  

37 Roland W. Scholz – ETH Zurich 



Methodology 

Knowledge integration is the issue! 

Methods of knowledge integration are needed for 

1. Case representation (including case projection, 

constructing scenarios) 

2. Case evaluation (evaluation of scenarios) 

3. Case transformation (securing that scenarios become real) 

4. Case study team methods 
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The backward planning principle 

Backward planning 

Forward operating 

Attention:  

There are 

two ‘variants’  

of backward  

planning: 

a) Project  

management 

b) ‘backcasting’ 
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Forward operating vs. backward planning 

Backward Planning 

1. Goal formation (Negotiated 

between theory and practice.) 

2. Faceting of the case (What 

industries to look at?) 

3. Evaluation/assessment criteria 

(e.g. MAUT) and assessment 

procedure (Who should evaluate?) 

4. Variants (What comparisons can 

help to answer what question?) 

5. System analysis (What impact 

factors are most essential?) 

6. System boundary definition (What 

are appropriate case boundaries?) 

Forward Operating 

(Start from your facet, e.g. Textile Industry) 

1. Define the system boundaries [6] 

 

2. Construct a system model (e.g. by 
impact factors in an FSA framework) [4] 

3. Define variants/scenarios (e.g. by FSA) 
[3] 

 

4. Organize different evaluations (e.g. a 
science/data based and a stakeholder 
based) [2] 

 

5. Derive orientations from the evaluations 
in the facets with respect to the goal of 
the case study [1] 
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There are some principles important for the organization 

 Three/Five phases 

1. Problem definition 

2. Problem/system representation 

3. Projecting/scenario construction 

4. Scenario evaluation 

5. Strategy development/socially robust orientations 

 The embedding/faceting (embedding the system in a 

conceptual grid) is essential for the organization 

 Co-Leadership on all levels is the critical issue 

 Understanding and organizing the differential use of 

knowledge systems is important  
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Organization 



2011/10/4 44 IFA Production and International Trade Conference in Madrid 

Science and practice 
should be balanced on 
all levels of the project! 

Scholz, ETHZ Roy, IFDC 

Wellmer, BGR Ferroni, Syngenta Datta, UNEP 

Pandley, FAO Mathers, TFI Keyman, Keytrade 



The intensity of pratitioner’s work depends on what is the subject  
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Stauffacher, M., Flüeler, T., Krütli, P., & Scholz, R. W. (2008). Analytic and dynamic approach to collaborative landscape planning: 

a transdisciplinary case study in a Swiss pre-alpine region. Systemic Practice and Action Research, 21(6), 409-422. 



Some vonclusions 

 The different knowledge, roles and interests of scientists (approaching 

truth) and practitioners have to be acknowledged; sustainable 

transitioning best needs the inclusion of legitimized decision makers 

 Scientitist may take different roles (i) ‘a neutral scientist’, (ii) a 

moderator, (iii) a civil servant supporting the national constitution 

 Transdisciplinary processes need (formalized and formative) methods 

and have to be embedded in proper (functional) conceptual grids  

 Td processes need special Td funding schemes (flexible, two stage: (1) 

feasibility study till partnership building, detailed research program; (2) 

Td-process 

 A Td-index (substituting a citation index) seems difficult (due to the 

diversity of the studies; you can measure the learning of the case 

agents; Walter et al. 2007) 

 We need disciplined interdisciplinarity in transdisciplinary processes to 

cope with the (environmental) problems of the 21st century 

 

 

 

46 Roland W. Scholz – Universität Zürich & Stellenbosch/Fraunhofer IGB 



 
From science for society to 

science with society! 

 
Scholz, R. W., & Stauffacher, M. (2009). Von einer Wissenschaft für die Gesellschaft zu einer Wissenschaft 

mit der Gesellschaft. Psychologische Rundschau, 241-244. 
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Thank you for your attention! 
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