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Research needs and objective 

The continuous decline of biodiversity in European agricultural landscapes demands 

transformative changes in the agri-food and land use system (Mupepele et al. 2021). This need 

for change is commonly recognised by scientists and policy makers. Attempts to adjust 

agricultural policies are reflected in the reform process of the European Common Agricultural 

Policy (CAP), especially in form of the Green Deal and the underlying biodiversity and farm-

to-fork strategies. However, current endeavours of the CAP are criticised as not being sufficient 

to halt biodiversity decline due to mindsets and political processes that hamper rethinking 

(Pe'er et al. 2019), divergent interests and limited political will (Pe’er and Lakner 2020), among 

other factors. Policies are still centred around achieving productivity and stable markets 

instead of considering biodiversity aspects (Mupepele et al. 2021). Agri-environmental 

schemes (AES) are generally the most widespread and common approach to incentivise 

farmers to implement sustainable practices, but also show “limited success in preserving 

biodiversity” (Tyllianakis and Martin-Ortega 2021, p. 10) thus far. 

As adjusting single elements of the agri-food system is not effective in preserving biodiversity, 

it is necessary to think beyond farming and take into consideration “multiple leverage points” 

(Mupepele et al. 2021, p. 1069) to holistically transform the agri-food and land use system. 

The issue of agri-food and land use system transformation is highly relevant for society but 

controversial. Biodiversity is a public good and provides external benefits in form of ecosystem 

services (Kehl 2015). Demonstrations and initiatives like “save the bees” highlight the public 

interest in a biodiversity-friendly agriculture. At the same time farmers are worried about their 

(global) competitiveness. Thus, perspectives and interests related to agri-food and land use 

system transformation for biodiversity conservation vary strongly among stakeholders. 

 

Transdisciplinary research is one approach “to tackle fundamental societal challenges” (Lang 

et al. 2012, p. 40) such as agri-food and land use systems transformation. Collaboration 

between science and society is essential for knowledge production that does justice to the 

complex challenge and its diverse aspects (Pearce et al. 2022). Actively including stakeholders 

in scientific collaboration projects falls under the umbrella of co-creation (Kurzhals et al. 2022; 

Hakkarainen et al. 2022). Integrating different stakeholders’ perspectives increases legitimacy 

and ownership of results, and accountability of involved actors (Hirsch Hadorn et al. 2006; 

Lang et al. 2012). Generally, due to the complexity of current challenges, such as biodiversity 

loss, integrative and transdisciplinary approaches are more and more common practice in 

sustainable sciences (Norström et al. 2020), environmental research (Oteros-Rozas et al. 

2015) and transformation science (Defila and Di Giulio 2018). In contrast to general change, 

transformation describes fundamental changes (Renn 2019) that lead from the current state 

of a system to a desired future and is thus future-oriented. 
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Within transdisciplinary research, integrative scenario development is one approach to depict 

the range of possible futures (Thorn et al. 2020). Considering the needs of those affected is 

key for transformational changes and finding a consensus. Consideration is possible if relevant 

stakeholders and civil society are integrated in the definition process of scenarios, thus forming 

a cooperation between academic and non-academic actors (Hirsch Hadorn et al. 2006; 

Norström et al. 2020). Or as Pe’er and Lakner put it, cooperation is essential “to generate 

replicable, scalable success stories” (2020, p. 174). Scenario development leads to a set of 

different story lines of possible futures (Hichert et al. 2021) without assessing different impacts 

and interdependencies. However, model simulation of scenarios and results evaluation allows 

assessing scenario impacts. 

 

Thus far, the literature provides reviews on integrative scenario development approaches in 

different contexts and focuses, but not especially targeting the agri-food and land use system 

transformation. Thorn et al. (2020), for example, focus on participatory scenario planning in 

the context of mountain social-ecological systems. Hölting et al. (2022) review current co-

design projects with farmers, but exclude other stakeholder groups. Thus, integrative scenario 

planning in the context of agri-food and land use systems transformation is not yet sufficiently 

covered. Kurzhals et al. (2022) identify challenges and barriers in co-creation processes in 

general but without addressing the example of scenario development. Thus, a knowledge gap 

exists regarding challenges and potentials in the method application of scenario development 

approaches. Furthermore, as outlined above, existing reform approaches are not sufficient to 

call it a transformation towards a biodiversity-friendly agri-food and land use system. The 

integrative development of transformation scenarios that fit the purpose of ecological-

economic modelling would be a relevant addition to literature.  

Moreover, literature focuses on the public sector and agricultural policy instruments, while 

largely excluding private-sector potentials in this regard. Generally, there is a research gap 

regarding non-governmental, private-sector engagement for biodiversity-friendly initiatives. 

More specifically, an overview and typology of non-governmental instruments is missing, 

especially with regard to their ecological, economic and social potential. These findings are 

key to understand the potential contribution of the private sector to foster initiatives, and to 

integrate private initiatives in overall strategies in addition to public efforts to preserve 

biodiversity.  

 

Based on the above outlined research gaps, this dissertation aims to i) provide a literature 

review of integrative scenario development methods in the context of agri-food and land use 

systems including an assessment of challenges and potential solutions ii) co-produce 

transformation scenarios for biodiversity-friendly agri-food and land use system in Germany in 

collaboration with a practice council  (national level, focus on policy measures), and iii) review 

and typologise/categorise non-governmental instruments for biodiversity conservation and 

assess their ecological, economic and social potential. 

 

Research questions 

The overarching topic of the dissertation is stakeholder integration in the context of agri-food 

and land use systems transformation towards more biodiverse agriculture and land use. Thus, 

the core research interest is how stakeholders and integrative methods can contribute to a 

transformation of the agri-food and land use system in Germany – including the governmental 

and non-governmental scope. Based on this and the research needs the following research 

questions are formulated. 
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1. Integrative scenario development:  

a. What are current methodological approaches for integrative scenario 

development in agri-food systems transformation?  

b. Are there (procedural or institutional) obstacles in the methods application and 

what are solutions to avoid or overcome them? 

 

2. Transformation scenarios: 

What are transformation scenarios for a biodiversity-friendly agri-food and land use 

system in Germany based on an integrative approach?  

 

3. Potential of non-governmental instruments and initiatives: 

a. What types of non-governmental instruments and initiatives for biodiversity-

friendly agri-food systems exist in Germany? 

b. What is the ecological, economic and social potential of these instruments and 

initiatives? How do local stakeholders assess the ecological, economic and 

social potential of regional programmes and initiatives in a certain region? 

(using districts in Lower Saxony, Mecklenburg-West Pomerania, Thuringia or 

Baden-Württemberg as prospective case studies) 

 

The dissertation project is embedded in the research programme “Bewertung agrar- und 

ernährungspolitischer Transformationspfade hin zu einem biodiversitätsfreundlichen 

Landnutzungs- und Ernährungssystem” (BEATLE) in a junior research group, whose overall 

aim is to develop an ecological-economic market model, to co-produce transformation 

scenarios and to co-evaluate the results to jointly generate transformation knowledge. It will 

focus on the research objective “development of transformation scenarios jointly with involved 

actors (co-design) and the potential check of non-governmental instruments”.  
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