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“The truth is that many things on which your future health and prosperity 
depend are in dire jeopardy: climate stability, the resilience and 

productivity of natural systems, … and biological diversity. 

It is worth noting that this is not the work of ignorant people. It is, rather, 
largely the result of work by people with BAs, BSs, LLBs, MBAs, and 

PhDs.” 

Orr (2004, p. 7) 
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Science in crisis

1. Knowledge demand for solving crises: 
“contribute to the … welfare of society and 
environment” (UG 2002)

How can science provide orientation when 
knowledge is complete, disputed and there is 
time pressure?

2. Trust in science has eroded - post-truth, 
post-factual populism

How can we rebuild trust in science?
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Outline

 Types of innovation models and modes 
of knowledge production

 Transdisciplinary research – examples 
 Need for reflection – knowledge gaps
 Conclusions
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3 models of innovation
Linear, systemic and mission oriented
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Agricultural Innovation System (AIS)

Spielmann and Birner 2012, p. 6
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Mission-oriented Agricultural
Innovation System (MAIS)
(Klerkx et al. 2022)

MIS Framework (Wesseling and Meijerhof 2021)

Ill-defined initial 
state

Disputed target 
state 

Barriers, 
lobbies,
lock-ins
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Different modes of knowledge 
production
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Helga Nowotny
© wikipedia 

Different modes of knowledge production

Mode 1
• Highly specialised, discipline-based
• Aiming at generalisability and context-free theory
• Researcher driven
• Knowledge is validated within scientific community

Mode 2
• Several disciplines and stakeholders
• Aiming at solving real-world problems
• Context-driven
• Knowledge is validated by scientific and societal communities

Gibbons, M., et al. 1994
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Post-normal science

Silvio Funtowicz & Jerome Ravetz
© wikipedia

Adapted from Funtowicz/Ravetz 1992
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1947 (Jantsch) scopus 2023
Erich Jantsch (1929-1980)
© wikipedia

Transdisciplinary 
research

Transdisciplinary 
research

Citizen ScienceCitizen Science

Action ResearchAction Research

Transformative 
Research
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Development 
research

Development 
research

Team scienceTeam science

Participatory 
Consultancy
Participatory 
Consultancy

(Penker & Muhar 2015)

Living labLiving labIntervention 
Research

Intervention 
Research

Transdisciplinary research in a family of related concepts

Collaborative 
applied research

Collaborative 
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Open InnovationOpen Innovation
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Management
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Management

Convergence 
Research

Convergence 
Research
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Transdisciplinary research projects
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Transdisciplinary research linking science and practice

14Feldhoff et al. 2019
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FWF: CM 400B

15
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RLC2040
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Austrian Climate Council – no research project
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Agricultural and rural studies
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 Disciplinary generalizable knowledge –
needed as basis for transdisciplinary research

 Stakeholder involvement  
 Lang-standing relations 

 Rich (implicit) knowledge on what works 
and what not

 Whom to work with and whom not

 Low number of publications on 
stakeholder integration

 Can contribute a lot to transformative 
research agenda
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Need for publications and knowledge gaps
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Why publishing on transformative 
research – or a new specialisation? 
(Bammer 2005)

 Validation, peer review, quality criteria
 Methodological, theoretical advancement
 Accountability and transparency
 Interdisciplinary collaboration
 Impact assessment and unintended 

consequences
 …
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Muhar & Penker 2018, Enengel et al. 2012, Cifuentes et al. 2023 

Whose knowledge to integrate when and how?
Gaia Frameworks for transdisciplinary research – #5
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Adaptive and transparent procedures and how to co-craft rules and 
principles of collaboration

Gugerell et al. 2023
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Differing objectives and priorities – and how to manage expectations
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Tensions – and how to manage them
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When NOT to do transdisciplinary research

 Lack of relevance either scientifically or societally
 Selective publication and censorship, other challenges of scientific integrity
 Lack of openness towards adaptive approaches
 Lack of resources and capacities/training
 Inadequate ethics, sustainability
 …..
 Done poorly, transdisciplinary research can undermine the legitimacy of science.
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Done well, collaboration between researchers and 
stakeholders can address threats to the legitimacy of science

 Improve relevance and impact
 Promote scientific literacy - counter misinformation
 Foster transparency in research methodologies and data sharing
 Create awareness of unknowns and uncertainties
 ….
 Create spaces of informed and evidence-based public discourse
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Conclusions

 Uncertain times: demand for evidence and 
consensus-based decision support

 Rich experiences with stakeholder 
involvement in agricultural and rural studies

 The wheel is reinvented again and again 

 Well done, transformative research can 
give orientation and support trust in 
science
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https://www.universityworldnews.com/post.php?story=2022111507424615 (retrieved 15 Dec 2022)

Thank you!
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