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1 POSITIONING AGROFORESTRY SYSTEMS WITHIN THE ECOLOGICAL ECONOMICS’ PHILOSOPHY 

OF SCIENCE  

The investigation of social perceptions around modern Agroforestry Systems (AFS), an integrative 

land-use system combining forestry and agriculture, connects to the field of Ecological Economics 

(EE) in diverse ways (Funtowicz and Ravetz, 1994; Kay et al., 2019). Those will be elaborated below.  

AFS entails potential to deliver multiple socio-ecologic benefits, such as improving agricultural 

land’s productivity as well as halting and reversing environmental degradation (Nair, 2007; Elevitch 

et al., 2018). They touch on social, ecological and economic systems whilst acknowledging their 

diverse interdependencies (Rigueiro-Rodríguez et al., 2009; Mosquera-Losada et al., 2012). 

Attention to those three systems characterises the field of EE (Cosme et al., 2017; Elevitch et al., 

2018), where the importance of considering the complex connections and dependencies between the 

environment, societies and their economies is emphasised (Spash, 2020). These three systems are 

harmonising in the EE worldview, referred to as the “embedded economy” (Cosme et al., 2017). The 

embedded economy demonstrates the dependency of long-term successful economies on functioning 

societies, which again depend on resilient ecosystems (Costanza et al., 2014; Spash, 2020). Therefore, 

EE perceives societies and economies as integral parts of the environment and not isolated of it 

(Spash, 2011). This worldview is essential to the approach of EE tackling socio-ecological problems 

(Cosme et al., 2017), whilst also characterising the approach of AFS (Rigueiro-Rodríguez et al., 

2009; Mosquera-Losada et al., 2012).  

As Spash and Ryan (2012) discussed in their work, the field of EE can be divided into three branches, 

differentiated by their interpretation of the philosophy of science: the ontological, epistemological 

and methodological foundations of the field. Those are Social Ecological Economics (SEE), New 

Resource Economics (NRE) and New Environmental Pragmatism (NEP), which can be placed 

between the former two (Spash and Ryan, 2012; Buchs et al., 2020). The AFS approach is closer in 

line with the ontological and epistemological understanding of the SEE branch, which advocates for 

paradigm shifts and distances itself the most from neoclassical economics and its corresponding tools 

and assumptions, such as monetary valuation of nature’s Ecosystem Services (ES) and the homo 

oeconomicus model of human behaviour (Spash and Ryan, 2012; Levrel and Martinet, 2021; 

Tubenchlak et al., 2021). Representatives of the SEE approach see the urgent need to completely 

detach new approaches to solving multidimensional sustainability problems from neoclassical roots 

(Spash and Ryan, 2012; Pirgmaier, 2017). SEE acknowledges the importance of approaching 

controversial problems interdisciplinary, it accepts the complexity of environmental problems, the 

incommensurability of values, uncertainty of knowledge creation and allows methodological 
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pluralism, provided that it fits into its ontology (Costanza, 1991; Martinez-Alier et al., 1998; Spash, 

2011, 2020; Spash and Ryan, 2012; Buchs et al., 2020; Levrel and Martinet, 2021). The application 

of Q-Methodology in this research, a method using quali- and quantitative data equipped to discover 

the subjective values and viewpoints existent around controversial issues (Webler et al., 2009; Levrel 

and Martinet, 2021), fits well into the SEE approach. This is especially valid as the SEE branch 

acknowledges value pluralism and emphasises approaches, such as Q-Methodology, enabling 

engagement with it (Spash, 2013). As a land-use system generating diverse benefits for all three 

above-mentioned systems and interdisciplinary approaching the task of generating food by combining 

agriculture, forestry, and nature conservation practices, AFS also acknowledge value pluralism 

(Rigueiro-Rodríguez et al., 2009; Mosquera-Losada et al., 2012). This makes Q-Methodology a 

promising approach for investigating social perceptions on AFS through the EE lens. The AFS 

approach rejects industrial agriculture's focus on maximising quantity at the expense of 

environmental degradation, thereby embracing new approaches entailing paradigm shifts (Nair, 2007; 

Tubenchlak et al., 2021). At the same time, it is crucial for AFS to integrate traditional knowledge, 

accepting path dependence and the existence of different knowledge perceptions, which is also a 

crucial understanding of SEE (Schulz et al., 1994; Liebowitz and Margolis, 1995; Levrel and 

Martinet, 2021). 

However, even though the idea behind AFS entails a paradigm change in agriculture and a return to 

imitating natural processes more closely to long-term secure the planet’s health, the institutional and 

social setting in Germany and other European countries is neoclassical (Spash, 2013; Louah et al., 

2017; Heise, 2020). This forces EE and the AFS approach into pragmatism when prioritising large-

scale implementations of AFS to generate environmental, social and economic benefits over a strict 

rejection of concepts rooting in conventional economics (Spash, 2013; Kay et al., 2019). Therefore, 

the sole application of the SEE understanding in this context is not sufficient. The NEP branch 

contributes important concepts to the approach, which are necessary for a successful paradigm change 

in land-use systems. NEP representatives understand complex sustainability issues and the necessary 

scientific support for relevant decision-making (Spash, 2013). Simultaneously, they emphasise that 

the biggest hurdle for system change is to successfully translate research findings into real-world 

applications in a capitalist-driven environment (Spash and Ryan, 2012; Spash, 2013; Buchs et al., 

2020). NEP advocates focus on the need for a pragmatic, albeit careful approach to neoclassical tools 

such as monetary valuation of ES, enabling economic instruments like Payments for Ecosystem 

Services (PES) to facilitate behavioural change (Costanza et al., 1997; Zografos and Howarth, 2010; 

Spash and Ryan, 2012; Spash, 2013; Buchs et al., 2020).  
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Considering the arguments put forward by SEE and NEP, the approach of AFS can be situated in 

their overlap, which is justifiable as the three branches are not shaped by clear boundaries (Spash, 

2013; Levrel and Martinet, 2021). Whilst accepting the necessity to pragmatically using monetary 

valuation of nature to reach a larger scale adoption of AFS, AFS acknowledge interdisciplinarity, the 

risks associated with concepts such as the commodification of nature and the rational economic man 

seeking to maximise utility (Gómez-Baggethun and Ruiz-Pérez, 2011; Spash, 2013; Kay et al., 2019). 

AFS approaches are seen as a holistic and integrative approach to address current sustainability 

challenges in agricultural systems (Elevitch et al., 2018). It prioritises the aim of generating land-use 

systems that are equitable for current and future generations, whilst respecting nature’s carrying 

capacity, thereby emphasising intergenerational justice and bequest value, which are also relevant to 

the field of EE (Nair, 2007; Spash, 2011; Mosquera-Losada et al., 2012; Ollinaho and Kröger, 2021). 

2 THE RELEVANCE OF UNDERSTANDING SOCIAL PERCEPTIONS FOR EE 

This dissertation aims at investigating the range of opinions, points of consensus and polarisation 

among the stakeholders involved in AFS in Germany. Thus, the relevance of considering social 

perceptions for the field of EE needs to be elaborated.  

Firstly, understanding the diversity of perspectives around AFS in Germany has the potential to 

enable more inclusive and participatory decision-making for all stakeholder groups, i.e., at 

agricultural, private and policy levels (Hyland et al., 2016). The consideration of social perspectives 

on controverse issues is important in the field of EE given its focus on interdisciplinary approaching 

complex socio-ecological problems (Daly, 1992; Funtowicz and Ravetz, 1994; Pirgmaier, 2017). 

Secondly, knowing what drives involved stakeholders behaviour and including this knowledge in the 

design of new agricultural policies can deliver a higher degree of social acceptance of new policy 

regulations, potentially leading to a higher AFS uptake (Gall and Rodwell, 2016; Hyland et al., 2016). 

Understanding the subjectivity and incommensurability of values attached to AFS, different 

knowledge perceptions of farming and corresponding conflicts can individualise incentive systems 

and thereby increase its voluntary uptake (Martinez-Alier et al., 1998; Hyland et al., 2016). The 

consideration of knowledge diversity, its uncertainty, and value pluralism are important concepts of 

EE, which are perceived as crucial when addressing socio-ecological problems such as the 

sustainability of land use systems (Levrel and Martinet, 2021). The post-normal science, of which EE 

is seen as a part of, advocates for this acceptance of uncertainty, the consideration of knowledge 

subjectivity and iterative processes to tackle controversial environmental problems (Funtowicz and 

Ravetz, 1994). Here, investigating the diversity of social perspectives on a controverse issue is seen 

as a crucial part of post-normal thinking aiming at creating pluralistic dialogues to arrive at fair and 

sustainable outcomes (Funtowicz and Ravetz, 1994). The present interdisciplinary investigation of 
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social perceptions about AFS in Germany through Q-Methodology can therefore deliver valuable 

insights into this subjectivity of stakeholder’s opinions, which can bring the approach closer to the 

two core EE goals of sustainable scale and distributional justice (Daly, 1992; Hyland et al., 2016). 

This has to date not been done in Germany, enabling this dissertation to fill a research gap in a 

dynamic time considering the mainstreaming efforts of AFS, where its potential to combat climate 

change symptoms and secure ES provision for future generations are promising (Nair, 2007; 

Mosquera-Losada et al., 2012).  

3 SOCIAL, ECOLOGICAL AND ECONOMIC CONTRIBUTIONS OF AFS TO THE FIELD OF EE 

Besides the importance of considering social perspectives for EE, the following sections will 

elaborate on the diverse contributions of AFS to the social, ecological, and economic systems and 

their importance to EE.  

3.1 Social contributions  

The European Common Agricultural Policy (CAP) strongly characterises the agricultural policies of 

its member states, who can choose policies and funding options from it and thereby shape their 

individual agricultural policy landscape, whilst being strictly required to align with the ecological 

requirements of the CAP to access subsidies (Mosquera-Losada et al., 2018). Following the 

description of Meadows (2008) regarding system dynamics, systemic approaches of controversial 

issues and potential traps resulting from malfunctioning systems, it becomes evident that complex 

policy frameworks are endangered to miss their initial objective. Some systems can result in citizens 

refusing to align with regulations or systems failing to achieve their original aim, resulting in a policy 

trap being created by the political system (Meadows, 2008). This can, to some extent, be applied to 

the CAP (Lankoski and Thiem, 2020; Commission on the Future of Agriculture, 2021). The 

complexity of this policy framework established to channel collective efforts into a more sustainable 

and resilient European agricultural sector is strongly influencing present decision-making mainly 

shaped by neoclassical economic thinking and the use of monetary instruments (Commission on the 

Future of Agriculture, 2021). Thus, the EE concept of path dependence is applicable in this context, 

as this policy system trap results from prior decision-making still influencing current decision-making 

(Liebowitz and Margolis, 1995; Drechsler and Wätzold, 2020). Regarding the subsidy options for 

AFS, the CAP leaves little room for creativity or flexibility, forcing this multifunctional approach 

into a niche (Mosquera-Losada et al., 2016, 2018). The framework is, when judged considering the 

principles of EE, missing its initial purpose of upscaling sustainability and socio-ecological resilience 

in the European agricultural sector (Mouysset, 2014; Kay et al., 2019). Symptoms of this CAP policy 

trap are the diverse socio-ecological problems emergent in Europe and the surpasses of several 

planetary boundaries (Millenium Ecosystem Assessment, 2005; Mouysset, 2014). Planetary 
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boundaries are an important concept for EE (Rockström et al., 2009), which will be elaborated in 

more detail in the ‘Ecological Sphere’ section below. Those surpasses are, among other things, fuelled 

through climate change partly induced by industrial farming combined with ineffective policies 

(Billeter et al., 2008; Mosquera-Losada et al., 2012, 2016; Commission on the Future of Agriculture, 

2021). Agricultural intensification has severely degraded ground water quality through nutrient 

surpluses, created weed resistances through the overuse of artificial fertilisers, leading to overall soil 

depletion (A. Rigueiro-Rodríguez et al., 2009; Rosenstock et al., 2019). These problems were initiated 

through past agricultural policies focusing on maximising agricultural production for a growing 

population, mechanisation of agricultural processes and the use of chemicals (IPBES, 2018; 

Elbakidze et al., 2021). The CAP and current land-use systems are unable to long-term benefit current 

and future societies through the resilient provision of ES, which is automatically forcing them to 

expire (Mosquera-Losada et al., 2012).  

Simultaneously, symptoms of malfunctioning systems offer potential to be transformed and system 

traps can be escaped through so-called leverage points (Meadows, 2008; Commission on the Future 

of Agriculture, 2021). Following the principles of EE, respecting planetary boundaries and avoiding 

tipping points within the planets carrying capacity need to prioritised whilst tackling complex 

sustainability issues (Steffen et al., 2015; Cosme et al., 2017). AFS as an integrative land-use system 

entail potential to transform the current system to benefit the environment, the well-being of our 

societies and their agricultural economies (Fagerholm et al., 2016). AFS can reduce pressure on 

anthropocentric ecosystems and make them more resilient, provide a higher amount of ES and equip 

societies with tools, that allow to sustain and regenerate our planetary health for current and future 

generations (Rigueiro-Rodríguez et al., 2009; Nair, 2011). 

3.2 Ecological contributions  

Introducing AFS into ecologically degraded or pressured land-use systems offers potential to 

restructure anthropocentric land-use systems, increase their ecological resilience towards climate 

change and decouple economic growth from environmental degradation (Nair et al., 2009; Raworth, 

2017). Following Steffen et al. (2015), there are nine planetary boundaries, of which two have already 

been severely surpassed. Those are ‘Biogeochemical flows’, i.e., nitrogen and phosphorus overshoots 

resulting in heavy eutrophication effects, and ‘Biosphere integrity’ leading to an irreversible loss of 

genetic diversity (Steffen et al., 2015). Those surpasses expose societies to a high risk of uncertainty, 

meaning that tipping points could be crossed resulting in unpredictable and irreversible ecological 

collapse (Rockström et al., 2009). Further, the boundaries ‘Climate Change’ and ‘Land-System 

Change’ also already surpassed their safe operating space to an extent exposing them to increased 

uncertainty of rapid changes (Steffen et al., 2015). The AFS approach could make the agricultural 
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sector less sensitive to surpassing planetary boundaries by increasing the resilience of ecosystems 

(Mosquera-Losada et al., 2016). While the concept of acknowledging uncertainty in all ecological 

systems is crucial to the ontological understanding of EE (Spash, 2011), the consideration and 

understanding of land-use systems such as AFS are particularly relevant to the field of EE by entailing 

potential to reduce uncertainty of crossing ecological tipping points and maintaining earths carrying 

capacity (Leclère et al., 2013). Staying within planetary boundaries and arriving at a sustainable scale 

of the throughput are key concepts in EE and are also found in the AFS approach (Raworth, 2017; 

Rosenstock et al., 2019). Regenerating and creating resilient and sustainable ecosystems is one of its 

core principles, aiming at fairness towards the next generations by leaving them at least the same 

ecological conditions (Ollinaho and Kröger, 2021). Acknowledging uncertainty whilst generating 

knowledge is important in EE, thereby enabling acceptance for new approaches such as AFS (Schulz 

et al., 1994; Nerlich et al., 2013). Thus, considering the constantly evolving nature of knowledge to 

arrive at approaches generating the most sustainable outcome unifies AFS and the field of EE (Isaac 

et al., 2007).  

3.3 Economic contributions  

Farm economics in Germany have reached uneconomic growth, leading to a level of resource 

throughput that is depleting soils and reducing yields, thereby making farms dependant on public 

subsidies (Mouysset, 2014; Commission on the Future of Agriculture, 2021). This results from a 

linear and commercial use of terrestrial resources in the past (IPBES, 2018; Commission on the Future 

of Agriculture, 2021; Elbakidze et al., 2021), where the economic success of modern industrial 

agriculture was and is built on the use of artificial fertilisers and pesticides (Kay et al., 2019). 

However, due to this overuse of artificial means, soils in Germany and other European countries are 

becoming less productive, leading to decreased yields (Nair et al., 2009; Klages et al., 2020; 

Commission on the Future of Agriculture, 2021). This has led to an even higher application of 

artificial fertilisers to substitute the yield losses to still generate profits and economic growth (Vogel 

and Meyer, 2018). Thereby, environmental damage such as groundwater acidification and soil 

erosion appear more frequently (Klages et al., 2020). The neglection of Georgescu-Roegen’s 

thermodynamics of finite and entropic energy systems and ecological system dynamics led to 

uneconomic growth in modern agriculture, which is an important concept in the field of EE (Perrings, 

1997; Daly, 2013). AFS offer potential to degrow from this intensified system to a more extensive, 

resilient system offering the potential to decouple food production and economic growth in farms 

from environmental degradation and reach an agricultural sector with a steady amount of throughput 

(Nair, 2007).  
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To conclude, AFS, although not being a panacea, could contribute to the development of more 

resilient land-use systems, equipped for the most pressing challenges in this sector whilst generating 

diverse ecological, social as well as economic benefits for current and future societies (Muschler and 

Bonnemann, 1997; Mosquera-Losada et al., 2012; Porro et al., 2012). Following Costanza (1991), 

the awareness for constant evolution enabling societies to adapt to new circumstances and find new 

balances plays a vital role in the dynamic field of EE. This is especially valid in the context of this 

dissertation research, as the ecologically pressured land-use systems threaten the well-being of 

societies and increase the division between farmers and consumers (Mosquera-Losada et al., 2012; 

Vogel and Meyer, 2018; Commission on the Future of Agriculture, 2021). On the one hand, 

consumers are asking for more sustainable products coming from the agricultural sector, criticising 

farmers for their behaviour towards the planet and simultaneously not being able to relate to the work 

of farmers (Otter and Langenberg, 2020; Commission on the Future of Agriculture, 2021). Farmers 

on the other hand are facing a situation without an obvious way out, financially often depending on 

public subsidies, exposure to market price dynamics and price dictating food trading companies 

(Commission on the Future of Agriculture, 2021). The field of EE is concerned and involved with 

such sustainability issues, their impact on the environment and societies as well as their potential to 

adapt and arrive at resilience and sustainability (see Leclère et al., 2013; Monsalve et al. 2016; 

Lankoski and Thiem, 2020). As elaborated above, AFS combined with EE’s school of thought offer 

a chance to holistically transform current land-use systems towards being distributional just at a 

sustainable scale (Daly, 1992; Mosquera-Losada et al., 2012). Understanding the different 

perspectives around AFS in Germany is therefore deeply connected to EE and an important step to 

arrive at consensus facilitating better decision-making in politics as well as farming in times where 

the approach is at a strong emergence. 
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1 INTRODUCTION  

1.1 Agroforestry Systems: a way out of the ecological crisis? 

The recently published report of the Intergovernmental Panel on Climate Change (IPCC) reinforces 

its prior warnings considering the irreversible knock-on effects of human-induced climate change on 

the environment and societies (IPCC, 2021). According to the report, extreme measures must be taken 

by governments and societies to avoid environmental collapse and mitigate climate change (IPCC, 

2021). These threats also confront agriculture with challenges that the current European land-use 

systems, shaped by industrial production, are not equipped to cope with (Rigueiro-Rodríguez et al., 

2009; Vogel and Meyer, 2018; Le Gouis et al., 2020; IPCC, 2021). Industrial farming and the 

corresponding exploitation of environmental resources, reinforced by agricultural policies focusing 

on yield maximisation allowed for short-term prosperity of societies but simultaneously triggered 

multidimensional sustainability issues, such as soil depletion, eutrophicated water bodies due to 

nutrient surpluses from agriculture, and air pollution (IPBES, 2018; Otter and Langenberg, 2020; 

Commission on the Future of Agriculture, 2021). Additionally, more efficient machinery reduced the 

structural diversity of agricultural landscapes and the development of artificial fertilisers made the 

maintenance of diverse and resilient ecosystems substitutable (Briggs, 2009; Nerlich et al., 2013; 

Esser, 2020). This unsustainable behaviour towards nature resulted in the decline of about 60% of 

global ecosystem services (ES) (Millenium Ecosystem Assessment, 2005; Billeter et al., 2008; 

Holland et al., 2017; Klement et al., 2017; Klages et al., 2020). This possibly irreversible decline of 

ES threatens to compromise the well-being of current and future societies, forcing land-use systems 

to adapt in order to remain within planetary boundaries in the long-term (Millenium Ecosystem 

Assessment, 2005; Steffen et al., 2015).  

When tackling those multidimensional sustainability issues, respecting planetary boundaries and 

decoupling environmental degradation from economic growth are key aspects in order to secure a 

viable future for humanity on this ‘Spaceship Earth’ (Boulding, 1967; Rockström et al., 2009; 

Raworth, 2017). Given the urgency to address those complex sustainability issues in land-use 

systems, reinforced by the recent IPCC report, there are ongoing efforts to avoid surpassing ecological 

tipping points and change the paradigm of agriculture into a more holistic, extensive way of farming 

called ‘regenerative agriculture’ (Elevitch et al., 2018; Duke, 2020; Jennifer O’Connor, 2020; IPCC, 

2021). If managed accordingly, regenerative land-use practices offer potential to increase the 

resilience of ecosystems as well as secure the provision of ES (Elevitch et al., 2018; Kay et al., 2019; 

Jennifer O’Connor, 2020). Agroforestry Systems (AFS), a nature-based solution, are considered a 

multifunctional regenerative agricultural practice delivering social, ecological, and economic benefits 
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(Elevitch et al., 2018; Hübner, 2021). AFS present the focus of this dissertation research and originate 

in traditional farming practices, combining food production and nature conservation by integrating 

trees into agricultural land (Nair, 2007; Mosquera-Losada et al., 2012; Borremans et al., 2016; 

Elevitch et al., 2018; Tubenchlak et al., 2021). Traditional AFS landscapes, such as wood pastures, 

hedgerows or meadow orchards used to be frequent in European and especially German landscapes, 

entailing cultural heritage (Reeg, 2011; Nerlich et al., 2013; Hübner, 2021). Those were, however, 

sacrificed for the sake of profit maximisation and technical efficiency in the industrialisation of the 

20th century which led to a spatial and cognitive separation of forestry and agriculture (Briggs, 2009; 

Grünewald and Reeg, 2009; Reeg, 2011). Recently, modern AFS based on traditional knowledge 

have regained interest as a promising approach to address the socio-ecological problems triggered by 

industrial farming, actively discussed in European and German policy, agriculture and research (Nair, 

2011; Nerlich et al., 2013; Louah et al., 2017). They enable land-use systems to meet societies 

demand for primary (i.e., food provision) as well as secondary (i.e., nature conservation, ES provision 

and climate change mitigation) tasks of agriculture (Borremans et al., 2016; Louah et al., 2017; Otter 

and Langenberg, 2020). If accordingly managed, the system has been found to significantly increase 

the availability of ES for societies (Table 1). Modern AFS are implementable in diverse ways, with 

the following being common in Europe: (1) Silvoarable systems, where crops are combined with 

woody components, also referred to as ‘alley cropping’; (2) Silvopastural systems, where animal 

husbandry is combined with meadows; (3) forest farming; (4) riparian buffer stripes or (5) windbreaks 

(Nerlich et al., 2013; Sereke et al., 2016; Elevitch et al., 2018; Tubenchlak et al., 2021).  

Table 1 – Ecosystem Services provided by AFS (Fisher et al., 2009; Nair et al., 2009; Rigueiro-

Rodríguez et al., 2009; Nerlich et al., 2013; Fagerholm et al., 2016) 

Category Ecosystem Service provided through AFS 

Provisional Food, water, and timber 

Regulating 
Natural hazard prevention, increased carbon sequestration,  

Enhanced water quality, improved pest control and micro-climates 

Supporting Improved soil formation, increased photosynthesis, and improved nutrition-cycle 

Cultural Improved landscape aesthetics, recreation, cultural identity, and education 

1.2 Investigating social perceptions around AFS in Germany 

Despite the evident need of a paradigm change in agriculture and the potential of AFS to contribute 

to this, its uptake has been low across Europe (Louah et al., 2017; Mosquera-Losada et al., 2018). 

This can partly be explained by ineffective policies addressing AFS uptake, lacking incentives within 

the European Union Common Agricultural Policy (CAP) or lacking interdisciplinary participation 

whilst designing those policies (Hyland et al., 2016; Mosquera-Losada et al., 2018). In order to 

understand this low AFS uptake, investigating the social perspectives is crucial and entails potential 
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to improve the design of future agricultural policies aiming at increasing AFS uptake (Hyland et al., 

2016).  

This research will therefore address a novel question in the German context, as despite the increasing 

policy interest in AFS, the existing social perceptions of AFS in Germany have so far not been 

investigated. This will be done using Q-Methodology, a quali-quantitative method equipped to 

investigate subjectivity around controverse issues (Webler et al., 2009). Thereby, the different social 

perspectives, areas of consensus and polarisation between the main stakeholders involved in AFS in 

Germany will be analysed. The subsequent chapter of this study will introduce the existent peer-

reviewed literature addressing AFS perceptions. Chapter three will elaborate on the principles of Q-

Methodology, the data collection and analysis procedure to arrive at the results, which are presented 

in chapter four. This will be followed by a discussion containing its main findings, general limitations, 

and potential areas for future research, and thereafter closed by a brief conclusion. 

2 LITERATURE REVIEW 

Considering the diverse social perceptions is crucial to understanding and addressing complex issues 

such as the long-term sustainability of land-use systems (Hyland et al., 2016; Otter and Langenberg, 

2020). Regarding the disruptive AFS approach equipped to rethink the conventional1 way of food 

production (Mosquera-Losada et al., 2012), multiple studies have to date investigated the diverse 

aspects of the fields perceptions, which are synthesised below. The approach’s conceptual limitations 

and the contributions of this dissertation research to existing literature are further elaborated.  

2.1 Limited uptake of AFS in Europe  

Despite the potential of AFS to relieve many of the above-described problems, several barriers are 

perceived as limiting AFS uptake in Europe (Reeg, 2011; Otter and Langenberg, 2020). The 

monocausal and industrialised understanding of agricultural food production can be seen as part of 

their origin (Sereke et al., 2016; Otter and Langenberg, 2020).  

Intrinsic barriers: Social acceptance and cognition. Following Beer and Theusen (2018), the social 

environment of farmers and the acceptance from peers as well as society are key factors influencing 

farmers decision-making to implement AFS. Addressing this, Otter and Langenberg (2020) 

conducted a study to elicit the willingness-to-pay (WTP) of German taxpayers for benefits obtainable 

from AFS and found that there is large support (i.e., 65.1 %) to help subsidise AFS. Several studies 

further found that the German society generally approves the AFS approach (Otter and Langenberg, 

 
1 conventional in this context includes all land-use systems that are not regenerative, meaning conventional as well as 

organic agricultural systems relying on annual short-rotating crops.  
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2020; Deutsch and Otter, 2021), supported by Sereke et al. (2016), who also found that Swiss farmers 

expect the public to appreciate AFS adoption. This adds to the findings of Otter and Langenberg 

(2020), stating that the secondary tasks of agriculture gain more importance in society, thus increasing 

their WTP for land-use systems generating those benefits, such as AFS. Opposite to this positive 

attitude of society stands the attitude of farmers. Regarding the before-mentioned required acceptance 

from peers, Sereke et al. (2016) were able to elaborate on the findings from Beer and Theusen (2018), 

emphasising that farmers are sceptical and perceive AFS implementation as a reputational risk. 

However, many farmers approve the approach in general but are unwilling to adopt it themselves 

without sufficient external support (Graves et al., 2009; Langenberg et al., 2018). Several studies find 

that the cognitive barrier, i.e., farmers being unaware or lacking ecological knowledge about AFS is 

a major constraint to its mainstreaming success (Borremans et al., 2016; Louah et al., 2017). 

Regarding this, Isaac et al. (2007) identified peer-to-peer learning as a common communication 

structure within farming communities, suggesting the promotion of demonstration farms and other 

collective learning opportunities around AFS, thereby addressing farmers’ perceptions of reputational 

risks when implementing AFS as well as the cognitive barrier (Langenberg et al., 2018).  

External barriers: Perceived loss of flexibility, financial risks, and insecure land tenure. Following, 

Otter and Langenberg (2020), the long-term commitments accompanying the implementation of trees 

in short-rotation fields entails a perceived loss of flexibility for farmers, which is often seen as 

constraining its adoption. This can be explained with the financial dependence of farmers to flexibly 

adjust their supply to market dynamics, reinforced by the above-mentioned cognitive separation of 

long-term forestry and short-term agricultural practices due to the clearing of fields (Grünewald and 

Reeg, 2009; Reeg, 2011; Schmidt, 2011; Nerlich et al., 2013). Following an investigation from 

Borremans et al. (2016), who looked into the reasons behind the low AFS uptake in Flanders, the 

complexity of long-term land tenure security is perceived as a large barrier for farmers. Additionally, 

Langenberg et al. (2018) found that farmers see a risk in land-owners unwilling to long-term lease 

their land for AFS purposes. This again connects to the perceived loss of flexibility when 

implementing AFS, reinforced by land tenure complexity in Germany (Borremans et al., 2016; Otter 

and Langenberg, 2020). The work associated with AFS has further been found to be perceived as 

complex (Graves et al., 2009). Farm economics are another important external barrier influencing the 

decision making of farmers (Borremans et al., 2016). Following Otter and Langenberg (2020), 

farmers generally estimate AFS as financially disadvantaging and risky, explainable with high 

upfront investments connected to its implementation (Langenberg et al., 2018).  
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2.2 Perceived social, economic, and ecological potential of AFS  

According to Lindemann-Matthies et al. (2010) and Junge et al. (2011), sceneries are perceived as 

more beautiful by the public if structural diversity exists. This argues in favour of heterogeneity in 

agricultural landscapes instead of intensified monocultures (Lindemann-Matthies et al., 2010; Junge 

et al., 2011). An improved scenic vision has been found to be supported by the public, especially in 

landscapes close to urban areas (Junge et al., 2011). According to Otter and Langenberg (2020), this 

visual improvement is accomplishable with AFS. Langenberg et al. (2018) further found that 

stakeholders involved in farming practices approve the potential of biodiversity enhancement, habitat 

creation and soil preservation through AFS. Those scenic improvements could lead to increased rural 

tourism, potentially counteracting the depopulation of rural areas as well as protecting cultural 

heritage entailed in traditional European AFS (Rigueiro-Rodríguez et al., 2009; Mosquera-Losada et 

al., 2012; Borremans et al., 2016; Elbakidze et al., 2021). The agricultural sector in Germany is under 

a lot of social pressure pushing for a more sustainable approach for food production (Nair et al., 2010; 

Spiller et al., 2015; Otter and Langenberg, 2020). Regarding this public demand, Otter and 

Langenberg (2020) and Langenberg et al. (2018) found that AFS offer potential to leverage this bad 

public perception and thereby increase farmers’ reputation in Germany. The literature further 

suggests that AFS offer potential to improve the human-nature relationships by delivering first and 

secondary tasks of agriculture (Takeuchi, 2010; Brown et al., 2018). This is essential as current 

societies, especially in urbanised areas, are distant from nature’s processes (Bourdeau, 2004; Gomez-

Baggethun and De Groot, 2010). AFS entail the potential to secure food provision and a healthy 

environment for current and future generations, thereby entailing bequest value, which has been 

found to be important to farmers (Etienne and Rapey, 1999; Reeg, 2011). Rigueiro-Rodríguez et al. 

(2009) and Borremans et al. (2016) found that the ecological resilience created through AFS can 

secure and increase future yields and thereby increase output diversity as well as income diversity of 

farms, if initial high upfront investments for AFS are accepted (Nair, 2007; Rigueiro-Rodríguez et 

al., 2009). Lastly, Kay et al. (2019) found the profitability of AFS could be increased, if provided 

intangible ES would be financially compensated, thereby potentially increasing its uptake. 

2.3 Conceptual limitations of the AFS approach 

Despite its socio-ecological benefits, there are several conceptual limitations to the approach of AFS. 

The literature is unified in their understanding that AFS cannot be seen as a panacea for complex 

socio-ecological issues around land-use sustainability (Torquebiau, 2000; Bishaw and Abdelkadir, 

2003; Nair, 2007; Porro et al., 2012). However, AFS do entail potential to leverage some of those 

issues, if combined with diverse policies addressing the full extent of the issues (Nair, 2007; Porro et 

al., 2012). The success of AFS further depends on the correct implementation and management of 
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the systems’ complexity (Bishaw and Abdelkadir, 2003; Palma et al., 2007). This requires a high 

degree of ecological knowledge and constant engagement to avoid unwanted synergies between the 

different integral parts of the system, which makes it a complicated endeavour (Louah et al., 2017). 

Regarding this aspect of complexity, the detailed tracking and monetarisation of intangible ES 

delivered by modern AFS is challenging and time consuming, especially as there is to date no 

consistent framework to measure provided ES (Fagerholm et al., 2016; Göbel, 2016). Fagerholm et 

al. (2016) further state that restricted access to European AFS reduces the availability of cultural ES 

for society, thereby weakening the earlier argument made. 

2.4 Addressing research gaps 

The present study aims at adding to this literature by investigating the diverse social perceptions 

existent around AFS in Germany. Through Q-Methodology, a broad range of different stakeholders 

involved in AFS in Germany will be integrated, contrary to the focus of past studies on farmers and 

their distinct perceptions of AFS (Sereke et al., 2016; Beer and Theusen, 2018). Understanding the 

full range of opinions of involved stakeholder groups enables this study to find points of consensus, 

thereby assessing if efforts to channel collective efforts for AFS are realistic, as well as find points of 

polarisation to enable efficient decision-making, education and communication efforts (Hyland et al., 

2016). The recently published report of the German Commission on the Future of Agriculture (2021) 

emphasises the need of interdisciplinary efforts for a successful transition of the agricultural sector. 

This is represented in this study through the diverse set of stakeholders. The individual context of 

AFS perceptions in Germany has to date not been investigated, enabling the results of this dissertation 

to update and individualise studies from other European countries on the matter, such as Louah et al. 

(2017) or Sereke et al. (2016). Understanding what drives behaviour, i.e., how involved stakeholders 

decide whether to adopt or support AFS in Germany is important to build an information basis 

enabling decision-makers to better guide future behaviour supporting a transformation of the 

agricultural sector and increasing the efficiency and acceptance of new policies (Hyland et al., 2016). 

3 METHODOLOGY AND DATA COLLECTION  

Q-Methodology (hereafter Q) is a quali-quantitative method that examines subjective opinions, i.e. 

existing social perspectives around a certain topic (Webler et al., 2009; Watts and Stenner, 2012). It 

has its origins in psychology, where it was established in 1935 by William Stephenson, who built it 

on a factor analytical method used in R-Methodology (hereafter R) (Watts and Stenner, 2012). Q is 

nowadays frequently used in diverse contexts, one of them being environmental sustainability 

problems, where complex and controversial debates are very frequent (see for example Webler et al. 

(2009); Louah et al. (2017); Zabala et al. (2017)). Q is an appropriate fit for investigating the social 

perceptions that exist in Germany around AFS, a land-use system equipped to address the complex 
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sustainability challenges emergent in the agricultural sector (Sereke et al., 2016; Kay et al., 2019). 

The following sections will elaborate on the theoretical framework of the method and the detailed 

procedure of the data collection process used in this study. 

3.1 The principles of Q-Methodology  

Q approaches its objective of structuring subjectivity by combining quantitative and qualitative data 

through an inverted factor analysis (Brown, 1993). Q is reversing the approach of R by being 

representative for the range of different subjective opinions about a certain issue rather than a certain 

population (Webler et al., 2009). It focuses on the subjectivity of knowledgeable participants (i.e., 

the P-Set) regarding the topic of interest (Webler et al., 2009; Watts and Stenner, 2012; Moser and 

Baulcomb, 2020). Those opinions are gathered via an inclusive set of statements (i.e., the Q-Set), 

developed by the researcher and with which the P-Set interacts through a so-called forced-choice 

distribution grid that resembles a normal distribution, called Q-Grid (Brown, 1996; Watts and 

Stenner, 2012; Lutfallah and Buchanan, 2019; Moser and Baulcomb, 2020). Q sees participants as 

variables and statements as subjects, therefore inverting their role compared to R (Webler et al., 

2009). The P-Set is asked to sort the Q-Set into the Q-Grid according to their subjective strength of 

opinion on the content addressed in each statement (Brown, 1993). This sorting process generates the 

quantitative data for the subsequent analysis (Webler et al., 2009). Q aims at eliciting the range of 

opinions on a given topic, which is justified as the number of different opinions existent on a certain 

topic is understood as finite (Barry and Proops, 1999; Watts and Stenner, 2012). Q consists of several 

steps: (1) definition of the studies’ objective, i.e., the research question, (2) development of a 

concourse covering the full range of opinions on the issue, (3) selection of the final Q-Set from the 

concourse, (4) identification of the P-Set, (5) conduction of interviews entailing the Q-sorting process 

(Webler et al., 2009; Watts and Stenner, 2012). Finally, (6) data analysis, i.e., inverted factor analysis 

for quantitative data and content analysis of qualitative data, bundling individual into idealised Q-

Sorts (i.e., factors) (Webler et al., 2009; Watts and Stenner, 2012). Those quantitatively extracted 

factors are then iteratively complemented with the qualitative content provided by the share of the P-

Set characterising each factor, thereby revealing different social perceptions on the issue as well as 

points of consensus and/or polarisation among participants (Webler et al., 2009; Watts and Stenner, 

2012).  

The comparably small P-Set required for a Q study, often ranging from eight to thirty participants, 

marks one strength of the method, making it time and resource efficient (Brown, 1993; Webler et al., 

2009). Further, the researcher’s personal interference potential is assessed as low within the design 

of the Q-Set and the sorting process of the P-Set (Webler et al., 2009; Moser and Baulcomb, 2020). 

This enables a Q-Sort to be highly representative for each respondents’ subjective viewpoint (Webler 
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et al., 2009; Moser and Baulcomb, 2020). Furthermore, Webler et al. (2009) state that the fixed shape 

of the Q Grid as well as the fixed set of statements is another advantage, enabling comparisons of the 

way participants engage with the Q-Set. The method also entails some weaknesses, of which some 

are applicable in the present context. The different opinions on the specific matter grasped by Q are 

bound to space and time, therefore not easily transferable to other contexts with different spatial or 

temporal settings (Webler et al., 2009; Ramlo, 2016). This applies in the AFS context found in 

Germany, as it is currently a very dynamically and ever-evolving topic, partly due to the forthcoming 

update of the CAP (see Louah et al., 2017; Kay et al., 2019; Otter and Langenberg, 2020; Elbakidze 

et al., 2021). This dynamic political and social environment around AFS in Germany is likely going 

to influence and shape future social perceptions (Hyland et al., 2016). Investigating social perceptions 

in such dynamic times is, however, appropriate as corresponding findings can be integrated into future 

decisions enabling them to better guide future behaviour (Hyland et al., 2016). Besides this limitation 

of temporal constraint, the fixed shape of the Q-Grid might appear restrictive for the creativity of 

some participants during the sorting process (Watts and Stenner, 2012). However, this forced 

distribution grid is simultaneously seen as sufficient regarding the number of available sorting options 

for participants as well as helpful in terms of managing and standardising the Q-Sorts (Watts and 

Stenner, 2012).  

3.2 The Q-Set: Collection and selection of statements  

The present Q-Set was developed following a structured approach in which the main themes relevant 

to AFS in Germany were analysed to enable a sufficient coverage of the full concourse (Brown, 1993; 

Webler et al., 2009; Watts and Stenner, 2012; Moser and Baulcomb, 2020). Thereby, the following 

different key themes were included, broadly categorised into barriers and benefits of AFS: (1) 

Economic and political barriers, (2) social and practicability barriers, (3) ecological barriers, (4) 

ecological advantages, (5) social advantages, (6) economic advantages and, (7) cultural heritage. For 

each theme, a subset of statements was selected to ensure sufficient representativity of each group 

(Webler et al., 2009). In order to find appropriate statements for the above-mentioned key themes, an 

inductive exploratory research strategy was used (Moser and Baulcomb, 2020), where diverse daily 

newspapers articles as well as agricultural grey literature was analysed for coverage of AFS. A major 

focus was put on German literature; however, other European coverage of the topic was also 

extensively read. Furthermore, peer reviewed articles on similar studies were integrated, e.g., Louah 

et al. (2017) as well as listening to online panel discussions around AFS. Thereby, a total number of 

80 statements was gathered and sorted into the different themes, representing the full concourse on 

the matter. After the elimination of repetitive and redundant statements, the number of statements 

was reduced to 47. An overview of the final Q-Set is presented in Table 2. Statements were initially 
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developed in English and translated into German once the final set was built to make the study most 

convenient for the P-Set.  

3.3 The P-Set: Identification of participants  

The process of identifying appropriate participants was initiated by researching the AFS landscape in 

Germany. The different stakeholder groups involved in the agricultural sector and AFS were analysed 

and potentially knowledgeable representants of each group were identified. A major focus during the 

creation of the P-Set was put on maintaining the inclusiveness of the different existing opinions about 

the topic in Germany (Webler et al., 2009; Watts and Stenner, 2012). Throughout the study, it was 

ensured that representatives of all involved stakeholder groups were integrated sufficiently to ensure 

the inclusion of the range of opinions existing around that topic. Seven stakeholder groups were 

identified, which are described further below, each group playing a crucial part in the dynamic field 

of AFS in Germany. As farmers are situated in the centre of this issue and farming practices and the 

feeling of identification and purpose has been found to vary across different farming groups (i.e., 

conventional, organic, regenerative) (Niederist and Helmle, 2011; Hyland et al., 2016; Lin and 

Hülsbergen, 2017), all of these different groups are considered in this study to secure a balanced 

coverage of farmers range of opinions on AFS in Germany. Before participants were contacted, it 

was ensured that they had a robust knowledge about AFS in Germany to be able to effectively 

contribute to the study. This was done via researching the participants professional environment, their 

interests connected to AFS as well as references connecting them to AFS. Participants were found 

via newspaper articles, both agricultural and daily newspapers as well as social media platforms 

(Instagram) referring to AFS projects implemented in Germany, listening to panel discussions on the 

topic of regenerative agriculture and doing online research about farmer associations, companies and 

initiatives involved in AFS. Contact to participants was initiated via e-Mail containing information 

about the study and consent forms providing data protection details. Some of the first participants 

were able to recommend further potential participants, who were subsequently contacted. This 

snowballing technique was a necessary step towards generating a diverse P-set (Webler et al., 2009; 

Watts and Stenner, 2012). Overall, 32 participants were contacted, of which 20 agreed to participate. 

The final P-Set consisted of representatives of the following stakeholder groups, where the number 

in brackets indicates the number of participants per group: Academic (5), farmers associations (2), 

private initiatives/ business (5), politicians or government employees (2), conventional farmers (2), 

organic farmers (1), farmers practicing regenerative agriculture (3).  

3.4 Data collection process and analysis 

Due to the ongoing Covid-19 pandemic and corresponding restrictions to doing research face-to-face, 

interviews were scheduled online using the video conferencing platform ‘Zoom’ combined with the 
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‘QMethod Software’, equipped to doing Q-methodological research online (Zoom Video 

Communications Inc., 2016; Lutfallah and Buchanan, 2019). Interviews took place in June 2021 and 

lasted around 45 minutes per participant. After introducing the study and its objectives, participants 

were presented an overview of the study, which was designed to consist of three parts. Those were 

(1) the ‘Pre-Sort’, familiarising the P-Set with the set of statements via pre-sorting them depending 

on their general agreement, disagreement or neutrality towards each statement (Brown, 1993), (2) the 

‘Final-Sort’, where the P-Set had to sort the statements into the 11-point forced distribution Grid 

ranging from +5 (‘I agree the most’) to –5 (‘I disagree the most’) visible in Figure 1 (Watts and 

Stenner, 2012). Here, it was explained to participants that the locations of the statements were relative 

to each other, i.e., placing a statement into the -1 column did not necessarily mean that the statement 

was rejected but rather that it was less agreed with than all other statements located further to the 

right (Watts and Stenner, 2012). It was further emphasised that the order within a column is not 

decisive, but only the positions along the horizontal axis indicate a different strength of opinion 

(Watts and Stenner, 2012). 

Figure 1 – Forced Choice Distribution Grid utilised in QMethod Software (Lutfallah and Buchanan, 

2019) 

 

The final part of the study presented the (3) ‘Survey’, where participants were asked to briefly justify 

why the corresponding statements were placed at the most extreme positions of the grid, i.e., the +5, 

+4 and –5, –4 positions. The Q-Grid was designed to only ask for three most extreme statements on 

each side to reduce the cognitive effort for participants and the length of the interview. Throughout 

the sorting process, it was observed where the transition of agreed, not agreed and neutral statements 

was located at each participants Q-Grid (Watts and Stenner, 2012). This was done to ensure the 

researchers’ awareness for positive/ neutral and negative statements among participants to secure an 

appropriate interpretation of the results (Watts and Stenner, 2012).  
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The analysis for the quantitative data was initiated in the R Studio software supported by the ‘qmethod’ 

package (Moser and Baulcomb, 2020; RStudioTeam, 2021). Here, the total number of 20 Q-Sorts 

were subject to an inverted factor rotation using the Spearman correlation type, the Principal 

Component Analysis (PCA) extraction method and the varimax rotation method to arrive at factor 

arrays. Thereafter, the qualitative data sheets documented during interviews were coded in the NVivo 

software (Jackson and Bazeley, 2019). Here, an open coding approach was chosen to iteratively 

develop codes for the interviews and adjust and revise them throughout the qualitative data analysis 

(Soliman and Kan, 2002). The main themes extracted via this analyses were used to build the 

discourses around the different factors (Watts and Stenner, 2012).  

4 RESULTS  

4.1 Quantitative Results 

The analysis arrived at a 3-factor solution representing the social perceptions of AFS in Germany. 

Those factors, their defining Q-Sorts and corresponding factor loadings are displayed in Table 2. 

Arriving at this 3-factor solution took several tests into account, aiming at validating their 

significance. Those tests were applied to the quantitative output generated through the analyses in 

RStudio (see Appendix A and B for the code and full results) and were the following: (1) Kaiser-

Guttmann criterion 2, (2) Humphrey’s Rule 3, and (3) the significant loading of at least two Q-Sorts 

into each factor (Watts and Stenner, 2012). Thereby, the initial amount of twenty individual 

viewpoints, i.e. Q-Sorts, was reduced to three idealised Q-Sorts (IQS), i.e., factors (Watts and 

Stenner, 2012; Louah et al., 2017). Each factor shares a similar understanding of the issue around 

AFS in Germany (Watts and Stenner, 2012). The three factors explained a total of 55.5% of the study 

variance. Eighteen Q-Sorts loaded significantly into one of those three factors with 2 Q-sorts not 

loading significantly into any factor. It is worth noting that most of the P-Set agreed with more 

statements than they disagreed with, leading to the consideration of the statements in the neutral 

column as being agreed with. Table 3 displays the statements, their Idealised Q-Sort Position (IQSP) 

for each factor, and the z-Score 4.

 
2 Only factors with Eigenvalues ≥ 1 are considered as having sufficient explanatory power and being statistically relevant 

(Watts and Stenner, 2012).  
3 The product of the two highest loadings must be ≥ twice the standard error (Watts and Stenner, 2012) 
4 The z-score is the ‘standard score’ showing the score of each statement regarding its standard deviation from the middle 

of the distribution for the IQS (Webler et al., 2009; Moser and Baulcomb, 2020).   
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Table 2 – The three factors, their defining Q-Sorts and significant factor loadings  

Q-Sorts significantly loading into each factor 

building one social perspective 
Stakeholder Group Factor I Factor II Factor III 

 

Social Perspective I:  
    

Stakeholder01 Politicians 0.65 0.04 0.2 

Stakeholder06 Private Initiatives  0.62 0.22 - 0.31 

Stakeholder08 Regenerative Farmers 0.77 0.34 0.01 

Stakeholder09 Regenerative Farmers 0.79 0.29 0.13 

Stakeholder11 Private Initiatives  0.66 0.39 - 0.08 

Stakeholder13 Academic 0.79 0.03 - 0.06 

Stakeholder18 Farmers Associations 0.79 0.22 0.02 

Stakeholder19 Private Initiatives  0.76 0.09 0.2 

     

Social Perspective II:      

Stakeholder04 Academic 0.35 0.65 0.15 

Stakeholder16 Academic - 0.4 0.53 0.18 

Stakeholder17 Private Initiatives  0.2 0.67 - 0.17 

Stakeholder20 Private Initiatives  0.36 0.67 0.01 

     

Social Perspective III:      

Stakeholder05 Academic 0.14 0.09 0.65 

Stakeholder07 Farmers Associations 0 0.3 0.6 

Stakeholder10 Organic Farmers - 0.12 - 0.45 0.58 

Stakeholder12 Conventional Farmers - 0.21 0.02 0.63 

Stakeholder14 Conventional Farmers 0.12 - 0.18 0.65 

Stakeholder15 Academic 0.27 0.28 0.6 

Eigenvalues *  5.3 3 2.7 

Variance (%) *  26.5 15.1 13.7 

Number of defining Q-Sorts   8 4 6 

* Rounded to the first decimal 

 



 14 

Table 3 – Statements, ISPQ and z-Score per factor and corresponding points of consensus and polarisation  

Q Statement  Factor I  Factor II  Factor III  Significance3 Consensus/  

Distinguishing   ISPQ z-Score  ISPQ z-Score  ISPQ z-Score  F1:F2 F1:F3 F2:F3 

1 
One of the main barriers to agroforestry is that there is no distinct 

market for the products.  
-3 -1.42  

-2 -0.78  -2 -0.77 
 

* *  Distinguishing F1 

2 
The lack of monetary compensation for provided ES is a major barrier 

to the adoption of AFS.  
2 0.68 

 
-2 -0.79  -3 -0.86 

 
6* 6*  Distinguishing F1 

3 
The complexity of policies and rules around AFS in Germany makes 

is a major constraint to adoption of AFS.  
1 0.48 

 
1 0.54  -1 -0.52 

 
 *** *** Distinguishing F3 

4 It is not the responsibility of farmers to switch to AFS on their own, 

policies should incentivise changes 
-1 -0.45  

0 -0.08  0 -0.21     Consensus 

5 The communication between the different stakeholder groups about 

AFS needs to be improved.  
0 -0.04  

0 0.13  0 0.02     Consensus 

6 Silvopastural as well as Silvoarable AFS need to be subsidised by 

policies.  
3 1.39  

0 0.11  3 1.1  ***  ** Distinguishing F2 

7 
The lack of long-term legal certainty with respect to keeping land-use 

rights in Germany is a major barrier for farmers to adopt agroforestry 

practices.  

4 1.43 
 

-3 -1.35  5 2.49 
 

6* *** 6* Distinguishing all 

8 Current German policy regulations lack funding support for AFS.   3 1.39  2 0.68  3 1.06  *   Broad Consensus 

9 
The investments needed for the transformation to AFS need to be 

covered by public funds (i.e., the CAP) or private initiatives, not the 

farmer.  

0 0.21 
 

-2 -1.01  1 0.49 
 

***  *** Distinguishing F2 

10 AFS should only be subsidised if done through organic means. -3 -1.42  -4 -1.75  -5 -2.06   *  Broad Consensus 

11 The public is unaware of AFS and its diverse benefits. 0 0.15  2 0.83  1 0.23  *   Broad Consensus 

12 Consumers are not willing to pay a price premium for AFS products -3 -1.35  -2 -0.72  0 -0.04  * 6* * Distinguishing all 

13 Most farmers' identity is at odds with the purpose of AFS. -2 -0.69  -3 -1.57  -1 -0.43  **  *** Distinguishing F2 

14 Farmers lack awareness about the diverse potential of AFS.  2 0.81  0 0.33  -2 -0.64   6* ** Distinguishing F3 

15 Farmers are reluctant to take risks related to implementing AFS.  -1 -0.43  0 -0.04  4 1.63   6* 6* Distinguishing F3 

16 The mainstreaming of AFS in Germany is very unlikely.  -4 -1.7  -2 -0.63  1 0.24  *** 6* ** Distinguishing all 
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17 Adopting AF practices requires a high degree of motivation and 

engagement from the farmer’s side.  
1 0.26  

1 0.46  1 0.55     Consensus 

18 Farmers are sceptical about AFS, as the system needs years to deliver 

financial returns. 
-2 -0.76  

3 1.18  4 1.61  6* 6*  Distinguishing F1 

19 
Findings about appropriate AFS farming practices are very individual 

and hard to transfer to other regions, which hinders large scale 

adoptions.  

-2 -0.79 
 

2 1.06  1 0.23 
 

6* *** ** Distinguishing all 

20 Farmers are subject to a tight schedule, which makes the integration of 

AFS stressful.  
-2 -1.07  

-3 -1.19  1 0.26   6* *** Distinguishing F3 

21 The lack of appropriate technologies to increase efficiency within AFS 

is a barrier to its adoption.  
-1 -0.57  

-1 -0.23  1 0.65   *** ** Distinguishing F3 

22 Lack of social acceptance by neighbours may constraint the adoption 

of AFS. 
-2 -0.73  -1 -0.44  -3 -1.01     Consensus 

23 
The lack of popular best practice examples for AFS in Germany 

hinders its mainstreaming from the bottom up.   
0 -0.07 

 
-1 -0.21  2 0.91 

 
 *** *** Distinguishing F3 

24 Trees hinder the overall efficiency of farms.  -4 -1.94  -2 -1.18  0 0.05  * 6* *** Distinguishing all 

25 AFS are unattractive, as the competition between trees and crops for 

soil nutrients and sunlight are lowering yields.   
-5 -2.25  

-4 -1.82  -3 -1.94     Consensus 

26 
Ecological knowledge necessary for implementing and managing AFS 

is complex and difficult to obtain.  
-1 -0.19 

 
-1 -0.27  3 0.98 

 
 *** *** Distinguishing F3 

27 
AFS are very good land-use system to long-term sequester carbon in 

deeper soil layers, whilst producing food and timber. 
3 1.38 

 
4 1.42  -2 -0.62 

 
 6* 6* Distinguishing F3 

28 AFS are more appropriate systems for lower yielding soils, higher 

yielding soils should not be farmed with AFS.  
-3 -1.64  

-5 -2.77  0 0.11  *** 6* 6* Distinguishing all 

29 AFS generate higher quality food due to healthier and more diversified 

soils.  
0 0.15  

5 1.58  -3 -1.23  *** 6* 6* Distinguishing all 

30 AFS enable the agricultural sector to unleash the potential as an 

important leverage point to mitigate climate change. 
1 0.51  

3 1.14  -1 -0.59  * *** 6* Distinguishing all 

31 
AFS holds great potential to restore the share of degraded soils in 

Germany. 
2 1.14 

 
3 1.4  -1 -0.33 

 
 6* 6* Distinguishing F3 

32 
AFS increases the resilience of farms against more extreme weather 

events in Germany such as droughts and floods.   
2 0.94 

 
4 1.58  -1 -0.24 

 
* *** 6* Distinguishing all 

33 AFS represent shelter belts for domesticated as well as wild animals 

from weather (sunlight, rain etc.).  
1 0.37  

1 0.46  2 0.94   *  Broad Consensus 
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34 Livestock and other farm animals integrated into AFS have the 

potential to close the nutrition cycle. 
-1 -0.16  

3 1.27  -1 -0.36  ***  6* Distinguishing F2 

35 AFS create a better microclimate, which is beneficial for animals as 

well as crops.  
3 1.19  

2 0.76  2 0.72     Consensus 

36 
Existing AFS (meadow orchards/ hedgerows) should be prioritised in 

terms of subsidies to ensure their preservation and maintenance. 
-2 -0.69 

 
1 0.38  2 0.78 

 
*** 6*  Distinguishing F1 

37 
AFS provide multiple benefits including biodiversity and water quality 

improvements. 
5 1.62 

 
0 0.29  2 0.82 

 
*** **  Distinguishing F1 

38 Agroforestry enables people to reconnect to nature.  0 0.19  1 0.47  -1 -0.24    * Broad Consensus 

39 
AFS have the potential to help leave a better world for future 

generations. 
4 1.53 

 
0 0.34  -2 -0.79 

 
*** 6* *** Distinguishing all 

40 
AFS entail the potential to improve the public perception of farming 

in Germany.  
1 0.5 

 
-1 -0.12  0 0.23 

 
*   Broad Consensus 

41 The effort to implement AFS enables people to take part in the combat 

against climate change.  
-1 -0.24  

2 0.98  0 -0.07  ***  *** Distinguishing F2 

42 The adoption of AFS equals the adoption of a new vision for farmers.  2 1.03  -3 -1.35  -2 -0.74  6* 6*  Distinguishing F1 

43 
AFS can create a sense of community and motivation to implement it 

among farmers. 
1 0.32 

 
-1 -0.47  -2 -0.65 

 
** ***  Distinguishing F1 

44 AFS are more profitable in the long-term than land-use systems not 

applying AFS. 
2 0.99  

1 0.38  -4 -2.03  * 6* 6* Distinguishing all 

45 Having a more diverse supply makes farms more resilient to market 

price movements.  
1 0.38  

1 0.44  -4 -2.03   6* 6* Distinguishing F3 

46 AFS landscapes are part of the German Cultural Heritage.  0 -0.02  -1 -0.12  2 0.78   ** ** Distinguishing F3 

47 Traditional farming knowledge about hedgerows and small-scale 

fields should be considered in AFS planning and development 
-1 -0.44  

2 0.67  3 1.5  *** 6* ** Distinguishing all 

3 The complete absence of a * symbol in one row indicates consensus across all factors regarding the relevant statement, i.e., no differentiation between the strength of opinion is 

possible (p-value > 0.05). Broad consensus is indicated if very weak distinguishment is possible between the factors regarding the relevant statement, which is however neglectable. * 

Expresses a p-value < 0.05, whereas ** expresses a p-value <0.01; *** <0.001; and 6* < 0.00001
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4.2 Qualitative Results: Three social perspectives around AFS in Germany  

The analysis of the qualitative comments of stakeholders contained in each factor were used to 

develop the social perspectives. Those were given the following titles to best capture their perspective 

on AFS in Germany: (1) Optimists, (2) Systemic Transformists, and (3) Sceptics.  

4.2.1 Social perspective I: Optimists  

This social perspective (SPI), named Optimists, consists of eight significantly loading Q-Sorts, 

explaining 26.5 % of the studies’ variance. Stakeholders are regenerative farmers, politicians, 

academics, farmer associations and private initiatives supporting farms in transitioning to 

regenerative practices or using AFS products. Regarding the most extreme positions in the IQS shown 

in Table 3, Optimists are aligned by their strong belief into the mainstreaming success of AFS (Q16–

4) and the general capabilities of AFS to deliver diverse benefits for current and future societies and 

the environment (Q37+4, Q39+5), thereby acknowledging its bequest value. ‘AFS can bring the way 

we farm closer to nature’ [Stakeholder09]. They believe that the ‘creation of a viable future for next 

generations is only possible if ways to deal with global warming are found. AFS entail immense 

potential to do so’ [Stakeholder06]. They are convinced that ‘the trend we currently see with AFS 

will turn into a change’ [Stakeholder09]. However, Optimists understand that milestones such as 

achieving long-term security of land-use rights for farmers and reducing false ecological assumptions 

are vital to accomplish this transformation and help farmers to ‘decide quicker’ [Stakeholder01] 

(Q7+4, Q24–4, Q25–5).  

Optimists differ from the other viewpoints through their stronger belief that the missing market for 

AFS products is not restricting its adoption (Q1–3), convinced that getting ‘creative as a farmer opens 

many options […], especially as consumers are nowadays actively looking for ways to get better 

food’ [Stakeholder13]. Opposite to SPII and SPIII, they agree that the concept of monetary 

compensations for provided ES could increase the adoption rate of AFS (Q2+2), while old AFS 

should not be prioritised through policy incentives (Q36–2). Optimists stand out through their 

disbelief into farmers’ general scepticism towards AFS due to its delay in financial returns (Q18–2), 

framing this ‘the dead-beat argument used repeatedly in conventional agriculture, which must be 

rejected so the incentive is not destroyed from the start’ [Stakeholder06]. They are the only 

perspective convinced that the introduction of AFS changes farmers’ vision (Q42+2), especially as 

‘we must do something different, [and] AFS give us the opportunity to restore many [ecological] 

functions that we have already lost’ [Stakeholder13]. Opposite to the other SPs, Optimists believe 

that AFS can create a sense of community among farmers motivating them to take risks associated 

with implementing AFS (Q43+1). 
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4.2.2 Social perspective II: Systemic Transformists  

This social perspective (SPII) is defined by four Q-Sorts, explaining 15.1% of the study variance. 

Stakeholders were either academics or employees of private businesses. Considering the aspects 

Systemic Transformists feel most strongly about (see Table 3), their affection towards the 

precautionary principle becomes evident. They see immense potential in the ‘preservation of soils 

from the beginning. AFS is […] a precaution measure for soils, which makes sense on every soil, no 

matter how productive.’ (Q28–5) [Stakeholder17]. For them, ‘AFS can also generate economic added 

value on highly productive soils, but here people often do not think far enough, making this seem 

absurd’ [Stakeholder16]. They emphasise the necessity to be more creative when prioritising 

sustainability and investing in longer-term thinking regarding financial, technical, and ecological 

aspects of AFS, which explains their position towards Q7 as only temporarily restrictive (–3). 

Educating and getting farmers used to ‘slow-growing things like trees’ [Stakeholder16] is important 

to them and they emphasise that ‘communicating and enlightening farmers about the potential of AFS 

is an important step, which includes improving the external communication of politicians’ 

[Stakeholder04]. Systemic Transformists acknowledge the diverse socio-ecological benefits of AFS 

(Q27+4, Q25–4, Q32+4, Q29+5, Q34+3), which is vital to achieve a successful systemic transition 

in agriculture. They are convinced that we have to ‘collectively and globally learn’ [Stakeholder16], 

as ‘we have been pushing […] intensification in agriculture and managed to extremely degrade our 

soils over the last century, which are no longer able to secure us long-term harvests’ [Stakeholder17].  

Contrary to SPI and SPIII, Systemic Transformists reject the argument that farmers are not 

responsible for engaging in financial investments required for the transition to AFS, opposing the 

assumption of this being solely covered by public funds or private initiatives (Q9–2). This is 

especially noticeable as they also deny the assumption that most farmers’ identity contradicts the 

initial purpose of AFS (Q13–3). In their perspective ‘every farmer is intrinsically interested in 

generating a stable yield, protected against weather extremes through resilient soils’ 

[Stakeholder20]. Systemic Transformists attribute importance to the potential of AFS in enabling 

people to take part in the collective efforts to combat climate change (Q41+2), thereby asserting 

importance to the ‘intrinsic, ethical and incommensurable values entailed in AFS’ [Stakeholder16]. 

In their perspective, AFS have the potential to consider sociological aspects, aside from monetary 

concerns, more than conventional approaches. Overall, Transformists approach the issue very 

systemic whilst acknowledging its diverse potential.  

4.2.3 Social perspective III: Sceptics 

This third social perspective (SPIII), named Sceptics, is explanatory for 13.7% of the study variance 

and consists of six stakeholders engaged in academia, farmers associations, and conventional/ organic 

agriculture. Their scepticism is largely shaped by financial and cognitive arguments (see Table 3). 
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Regarding the economic sphere of their understanding, Sceptics are neither convinced by the potential 

of AFS to make farm economics more resilient (Q45–4), nor to be more profitable in the long-term 

(Q44–4). Overall, they strongly believe that farmers are unwilling to take on the risks associated with 

AFS (Q15+4, Q18+4). In their understanding ‘farmers are already scraping the limit. Their 

willingness to take on additional risks for the benefit of society is low. They are the ones bearing the 

risks, whilst everyone enjoys the benefits, but no one wants to participate in the efforts.’ 

[Stakeholder05]. They believe that ‘AFS will always be a subordinate small income branch that takes 

a long time to pay for itself’ [Stakeholder12]. Stakeholder15 argues that ‘a forestry mindset is 

nowadays scarce in agriculture, which leads to the upfront investments connected to AFS 

implementation be perceived even more risky’. Cognitively, they strongly believe that the insecurity 

of future land-use rights is a major hurdle for farmers (Q7+5). Further, Sceptics emphasise the 

importance of popular best-practice examples in mainstreaming efforts more than SPI and SPII 

(Q23+2). This adds to their agreement with the complexity and unavailability of ecological 

knowledge hindering AFS uptake (Q26+3), in contrast to the other two perspectives. Sceptics don’t 

consider lacking awareness about AFS potential on the farmers side as restrictive (Q14–2). Opposite 

to SPI and SPII, Sceptics believe that the tight schedule of farmers (Q20+1), combined with the lack 

of appropriate technology to support efficient AFS management, (Q21+1) makes their management 

difficult. They are further sceptical about the potential of AFS to sequester carbon into the soils (Q27–

2) as well as its potential to restore degraded soils (Q31–1). However, Sceptics do believe that 

traditional AFS landscapes entail cultural heritage (Q46+2). 

4.3 Areas of polarisation and consensus 

4.3.1 Consensus across stakeholders 

The analysis flagged six true and six broad5 points of consensus across perspectives, which were 

matched with the qualitative data. Stakeholders collectively agreed that the communication between 

involved parties to facilitate large scale change needs to be improved (Q5). They further disagreed 

with the competition for nutrients and sunlight between trees and crops (Q25), saying that ‘this only 

happens if AFS are incorrectly implemented’ [Stakeholder09], thereby emphasising the necessity of 

appropriate communication and education. The correct design and implementation of AFS creates a 

system, where ‘components are in symbiosis with each other’ [Stakeholder17]. It is, however, 

‘difficult to convince farmers of this’ [Stakeholder01] and depends on sufficient knowledge and 

appropriate consulting. Stakeholders did not assess the lacking social acceptance of peers as 

restrictive for farmers to adopt AFS (Q22). The improved microclimate in AFS is collectively seen 

as beneficial (Q35). All SPs were convinced that ‘it must also be the responsibility of the farmer to 

 
5 Less significantly relevant than true points of consensus but still important points of consensus among participants.  
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understand the potential of AFS for his individual situation’ [Stakeholder10], supported by policy 

incentives (Q4). Stakeholders agreed that farmers need to be highly motivated to engage with risks 

(Q17), thereby requiring effective incentives, as ‘the system currently rewards not those who want 

the right thing, but those who are the most persistent’ [Stakeholder01].  

Broad points of consensus revealed the importance to stakeholders to ‘promote AFS on all farms’ 

[Stakeholder16]. In their perspective, a subsidisation of only organically operating farms ‘shouldn’t 

be encouraged, as this would reinforce an already existing gap’ [Stakeholder13]. On the contrary, 

‘AFS offer potential to unify conventional and organic farmers, thereby enabling large-scale changes’ 

[Stakeholder036], and ‘increasing the rate of acceptance for AFS’ [Stakeholder07]. ‘Moreover, the 

share of organic farming in Germany is very low7. Disregarding the land not farmed organically 

would be fatal. We cannot afford to target only organic farms but must achieve a broad impact quickly’ 

[Stakeholder15], especially as ‘farmers will move automatically to more extensive practices with AFS 

[Stakeholder07] (Q10). Stakeholders agreed that current agricultural policies could reach larger 

uptake with appropriate subsidisation, convinced that ‘there have been serious omissions in German 

politics in the past’ [Stakeholder18], where ‘too little incentive was created, and too little education 

and information work has been done’ [Stakeholder04] (Q8). Stakeholders further perceived the public 

as unaware of AFS and its diverse benefits (Q11). Considering the diverse socio-ecological benefits 

of AFS, stakeholders agreed that they facilitate important shelter from weather extremes (Q33), 

improve the human-nature relationship (Q38), as well as the public perception of farming in Germany 

(Q40).  

4.3.2 Polarisation across stakeholders 

Twelve distinguishing statements were elicited across perspectives, as shown in Table 3. Statements 

distinctly distinguishing single factors are included in the description of the corresponding 

perspective.  

For eight of those statements, extreme positions were chosen. These statements resulted in greater 

polarisation between stakeholders and could present a larger obstacle to efforts aligning stakeholders. 

AFS potential to increase the degree of nutrients in food caused extreme polarisation between 

Systemic Transformists (+5) and Sceptics (–3) (Q29). Opinions further polarised all SPs regarding 

the long-term land-use right security limiting AFS uptake (Q7), aligning SPI (+4) and SPIII (+5) in 

their support contrary to SPII (–3). Sceptics (0) are more convinced that AFS are better on lower 

yielding soils, contrary to Optimists (–3), and Systemic Transformists (–5) (Q28). The increased 

 
6 This stakeholder did not load significantly into any factor, however, agreed with the point made, which is why the quote 

emphasising this was included at this point.  
7 Approximately 88 % of German farmers are pursuing conventional farming practices, leaving 12% practicing organic 

agriculture (German Farmers’ Association, 2020) 
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weather resilience results in a similar polarisation, leaving Sceptics slightly disagree (–1), whilst 

Optimists (+2) and Systemic Transformists (+4) agree (Q32). Optimists strongly reject (–4) the 

pessimistic prognosis of AFS future opposite to Sceptics (+1) (Q16). Additionally, Q39 also strongly 

polarised Optimists, who believed in the creation of a viable future for coming generations through 

AFS (+4), opposite Sceptics (–2). The perception of trees on arable fields as restricting efficiency 

(Q24) left Optimists (–4) as well as Systemic Transformists (–2) disagree, if implemented correctly. 

However, Sceptics perceived this statement as true (0). Regarding the long-term profitability of AFS, 

viewpoints differed between Optimists (+2) and Sceptics (–4) (Q44). Regarding the remaining four 

distinguishing statements, no extreme position was chosen (Q12, Q19, Q30 and Q47). This indicates 

a weaker polarisation across the different viewpoints, offering potential for easier stakeholder 

alignment. 

5 DISCUSSION  

This dissertation investigated the social perspectives, points of polarisation and consensus among 

German stakeholders regarding AFS. Q-Methodology revealed three perspectives differing in their 

understanding, support, and prognosis of the field’s future. They were given the following titles: (1) 

Optimists, (2) Systemic Transformists and (3) Sceptics. Overall, results showed that all social 

perspectives understood the diverse potential of AFS as well as the necessity of a paradigm change 

in agriculture, thus generally supported the approach (Q35, Q33). This goes in line with findings from 

the literature reviewed for this thesis (Kay et al., 2019; Otter and Langenberg, 2020). The various 

barriers related to the implementation and management of AFS were however perceived differently. 

On the one hand, they were understood as strongly restricting AFS uptake by Sceptics. On the other 

hand, they were understood as merely temporary obstacles, solvable through setting appropriate 

priorities by Optimists and Systemic Transformists. Several points of consensus and polarisation 

among the perspectives were elicited, of which the most important are discussed below. 

Social Acceptance. The first notable finding of this study addresses the collective rejection of 

stakeholders towards the influence of peers on farmers decision-making regarding AFS uptake (Q22). 

This contradicts the results from Isaac et al. (2007), Sereke et al. (2016) and Beer and Theusen (2018). 

However, this finding might be individual to the present P-Set. The mentioned studies explicitly 

focused on farmers, whereas in this study, about 2/3 of participants were not involved in agriculture 

(see Table 2). These participants thus understood farmers' perceptions on this matter differently than 

farmers themselves. This misconception could be an explanation for the gap in AFS uptake. The 

present results further confirm previous findings from Langenberg et al. (2018) and Otter and 

Langenberg (2020), suggesting that uptake of AFS is motivated by the need to improve the image of 
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German farming, thereby confirming AFS potential to increase social acceptance of farming practices 

by the public (Q40).  

Communication and cognition. Regarding the aspects of communication and collective learning 

processes, results indicate that transparent communication efforts to raise awareness among farmers 

and society (Q5) are crucial to increase AFS acceptance. Society was collectively assessed as unaware 

(Q11), which is supported by results from Borremans et al. (2016). Open communication and the 

adaptation of scientific findings to the targeted audience in practice could therefore possibly reduce 

the number of misunderstandings leading to the polarisation points identified in this study (Q29, Q28 

and Q32), thereby further aligning stakeholders. Additionally, following Isaac et al. (2007), the 

promotion of peer-to-peer learning opportunities such as best-practice examples via demonstration 

farms could facilitate hands-on learning opportunities for farmers. The next point of consensus adds 

to this aspect. Stakeholders collectively did not perceive trees and crops as competing (Q25) and 

emphasised the need for clear communication addressing this misconception. This goes in line with 

the suggestions of Isaac et al. (2007) and Louah et al. (2017) on the cognitive barriers related to AFS 

in Europe and the potential of interactive and participatory learning experiences to inspire farmers to 

adopt new land-use systems. Reeg (2011) adds to this stating that farmers often only start to change 

their way of farming when under social, financial, or ecological pressure. This aligns with the RESET 

(Regulation, Education, Social Pressure, Economic Incentives and Tools) framework proposed by 

Borremans et al. (2016), building on a study from Van Woerkum et al. (1999), where potential 

leverage points to tackle extrinsic barriers restricting AFS uptake are offered. Following this, social 

pressure through peers, the public and politics can contribute to inducing behavioural change in 

agriculture (Borremans et al., 2016). Optimists align with this literature by believing into the sense 

of community created among farmers through AFS practices, thereby potentially motivating others 

to adopt AFS (Q43). However, Sceptics are distinct in their perception that lacking awareness about 

AFS potential on the farmers side is not restricting its uptake (Q14–2), thereby indicating a conscious 

decision of farmers not to implement AFS despite its potential. This outcome reinforces the existing 

limitations of awareness-raising, communication and educational campaigns to unite stakeholders, 

making it depend on the overall existing motivation to commit to the issue (Meadows, 2008; 

Murshed-e-Jahan et al., 2014).  

Cultural heritage protection. Sceptics were the most convinced of traditional AFS belonging to 

German cultural heritage (Q46). As traditional AFS, such as woody pastures, hedgerows or meadow 

orchards used to be frequent in European and Germany, they belong to their cultural identity 

(Marshall and Moonen, 2002; Bergmeier et al., 2010). Implementing AFS into landscapes that used 

to be characterised by small-scale structural diversity can potentially revive and conserve this cultural 



 23 

heritage and traditional value diversity (Marshall and Moonen, 2002; Bergmeier et al., 2010). As 

German landscapes are strongly characterised by its agricultural practices, AFS thus entail potential 

to influence their future perceptions (Commission on the Future of Agriculture, 2021; Hübner, 2021). 

Monetary compensation of ES. Payments for Ecosystem Services (PES) are an instrument enabling 

financial compensation of ES provisioners, i.e., farmers practicing AFS, through ES beneficiaries, 

i.e., societies or private businesses (Wunder, 2005). Kay et al. (2019) found that in theory, the 

financial compensation of ES would make AFS more profitable compared to conventional land-use 

approaches. However, regarding the potential of PES to govern farmers behaviour, Sereke et al. (2016) 

found that its potential to change farmers behaviour regarding AFS adoption is limited, which was 

confirmed by the findings of Louah et al. (2017). Furthermore, general risks connected to the 

implementation of financial incentives, such as crowding-out effects on farmers’ intrinsic motivations 

for nature conservation need to be considered (Rode et al., 2015). In highly developed countries like 

Germany, where the human-nature-relationship is alienated and already governed through economic 

instruments to influence behaviour, the risks of generating new crowding-out effects or initiating the 

commodification of nature through PES can be considered low (Bourdeau, 2004; van Hecken and 

Bastiaensen, 2010; Ezzine-de-Blas et al., 2018; Drechsler, 2021). However, risks and undesirable 

consequences may still arise if policies only incentivise the provision of a single ES, assuming the 

validity of the homo oeconomicus, i.e., full rationality and utility maximisation (Kosoy and Corbera, 

2010; Drechsler, 2021). The mere promotion of increased carbon sequestration through AFS could 

for example lead to this ES being particularly promoted by farmers through merely planting fast 

growing trees to maximise farmer’s short-term benefits (Kosoy and Corbera, 2010). Thereby, the 

original objective of AFS to generate diverse ES is missed (Nerlich et al., 2013). Considering the 

results of this study, the lack of monetary compensaion for provided ES (Q2) was only perceived as 

limiting towards AFS uptake by Optimists, while Systemic Transformists and Sceptics did not 

support this. This polarisation is also mirrored in the literature, where PES is assessed as an ineffective 

policy incentive to change farmers’ behaviour (Sereke et al., 2016; Louah et al., 2017), but 

simultaneously seen as having potential to make AFS more profitable (Kay et al., 2019). This 

perceived inefficiency might be explainable with the potential invalidity of the homo oeconomicus 

model, as human behaviour towards nature is not only influenced by rationality and utility 

maximisation, but also by altruism, value pluralism and intrinsic motivations (McCauley, 2006; van 

Hecken and Bastiaensen, 2010).  

Subsidisation. Several points of consensus addressed AFS subsidisation. Stakeholders collectively 

emphasised the necessity to subsidise agricultural transitions to AFS through all means, i.e., organic, 

and conventional (Q10), as a mere limitation on organic farms was perceived as restricting larger 
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changes in German agriculture. Stakeholders were further aligned in their belief that German politics 

is responsible for inducing land-use changes through incentives and is currently not fulfilling its 

subsidisation potential for AFS (Q4, Q8). Additionally, policies should subsidise Silvoarable as well 

as Silvopastoral AFS, which aligned Optimists and Sceptics, whilst Systemic Transformists did not 

attach great importance to it (Q6). This point of polarisation might be explainable with the recently 

approved motion of the German Bundestag to subsidise both AFS types, which reinforces the 

character of Systemic Transformists seeing such barriers as short-term restrictive (DeFAF, 2021b, 

2021a; Parliament of Lower Saxony, 2021). 

Land tenure complexity. Results of this study showed strong polarisation regarding the barrier of 

long-term land-use security, where SPI and SPIII agreed that this is restricting AFS uptake, whereas 

SPII, characterised by their transformative and systemic way of thinking, did not see it as a long-term 

limitation (Q7). Borremans et al. (2016) align with this point suggesting that land tenure complexity 

and insecurity is one of the most pressing barriers for the targeted group.  

Limitations of the present study. As the objective of this study was to investigate the overall 

perceptions towards AFS, stakeholders had to engage with a broad range of topics, which may have 

caused exhaustion on their side as well as unexperienced answers with some of the addressed topics. 

Further, and due to time limitations, this study could not integrate interviews with AFS experts into 

the development of the Q-Set. Thereby, potential to directly mirror voices of participants has been 

missed and exposure to researchers interference with the Q-Set was increased (Webler et al., 2009). 

Additionally, neither the final Q-Set, nor the results could be adjusted according to feedback from the 

P-Set. Thereby, perspective characterisations could not profit from feedback of participants. The risk 

of researchers’ bias has been reflected on during the studies’ design and conduction, thereby 

minimising interference.  

Recommendations. Following the implications of this dissertation research several recommendations 

can be made regarding future efforts targeting AFS uptake in Germany. These go in addition to the 

general urgency to clarify the land tenure complexity and land-use insecurity in Germany connected 

to long-term projects such as AFS with the forthcoming CAP:  

(1) In line with Mosquera-Losada et al. (2012), Graves et al. (2009) and Louah et al. (2017), the 

need for transparent communication and educational campaigns is emphasised, particularly 

targeting stakeholders characterised by scepticism. Explicit awareness raising regarding the 

necessity of system change in agriculture and AFS leverage potential needs to be initiated. This 

should be done through hands-on experiences for farmers such as demonstration farms, as 

recommended by Isaac et al. (2007). Simultaneously and following results from this study, long-
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term forestry thinking needs to be reintroduced in agriculture. Considering the general limits to 

educational and communication campaigns, those approaches should, however, not be seen as 

sufficient to successfully change behaviours, but rather as part of a larger solution (Meadows, 

2008; Meyer, 2015). 

(2) Educational campaigns targeting the public and communicating the potential of AFS and 

corresponding products to increase social pressure (in line with RESET) on political decision-

making regarding the redesign of the CAP as well as farmers to increase their openness towards 

the uptake of more sustainable land-use systems, such as AFS (Borremans et al., 2016). 

(3) Whilst designing future policy incentives, interdisciplinary and participatory dialogues between 

involved stakeholders should be envisioned to ensure the consideration of value pluralism and 

the multitude of different social perspectives around AFS as well as potential risks emerging with 

the use of economic incentives, thus engaging with the principles of post-normal science 

(Funtowicz and Ravetz, 1994; Swedeen, 2006; Kosoy and Corbera, 2010). This could be 

achieved through deliberative and non-monetary valuation processes (Raymond et al., 2014).  

(4) Despite the above-described risks and assessed low effectivity of PES as a policy incentive, this 

instrument could still be effective when privately subsidising AFS uptake in Germany (Kay et 

al., 2019). Complex subsidy frameworks such as the CAP can be circumvented through PES, 

which encourages more efficient private solutions between farmers and businesses (Borremans 

et al., 2016; Kay et al., 2019). Thus, PES should not be prioritised as a policy incentive to 

increase AFS uptake, reinforced by the currently lacking framwork to consistently quantify ES 

provision (Fagerholm et al., 2016; Göbel, 2016). However, private PES solutions between 

farmers and private companies could entail potential to increase AFS uptake.  

Paths forward. Further studies are required to arrive at a holistic understanding of the controversial 

issue around AFS uptake in Germany. This is crucial to identify leverage points in the agricultural 

system supporting the design and implementation of agricultural policies aimed at increasing the 

sustainability of the agricultural sector. The following paragraphs will suggest several paths forward: 

(1) The RESET framework applied to AFS in Germany. This framework could offer an holistic 

approach to changing farmers behaviour towards an increased uptake for the unique case of AFS 

in Germany (Van Woerkum et al., 1999; Borremans et al., 2016). Studying the distinct potential 

of AFS through RESET could elicit important points for future work for private initiatives, 

farmers as well as political stakeholders to facilitate higher AFS uptake.  
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(2) Investigating subsidy preferences of German farmers to adopt AFS using a Choice Experiment 

and Q-Methodology. Regarding the large share of conventionally farmed land in Germany (88%) 

(German Farmers’ Association, 2020), combined with the results of this study recommending the 

consideration of all agricultural practices for AFS subsidies to induce large-scale changes, it is 

crucial to integrate the distinct preferences of conventional farmers for AFS incentivisation in the 

design of new policies. As the literature review showed, the German society is already willing to 

pay more taxes to see AFS practices implemented in Germany, whereas farmers perceive the 

associated risks to be restrictive towards AFS uptake (Sereke et al., 2016; Beer and Theusen, 

2018; Otter and Langenberg, 2020). A Choice Experiment aiming at eliciting the willingness-to-

accept (WTA) a transition to AFS of conventional farmers could facilitate this (see Hanley et al., 

1998). Simultaneously, a Q-Study could deliver information about their exact preferences 

regarding the form of incentivisation. By combining those findings and communicating them to 

decision-makers, leverage points to align stakeholders in the efforts to transform the agricultural 

sector could be identified. 

(3) Assessing the awareness of German farmers regarding the existence and potential of AFS. An 

updated investigation into the awareness and understanding of German farmers regarding AFS 

would be an appropriate baseline to design future communication and educational campaigns 

about AFS targeting farmers. The consensus of all stakeholders regarding the required 

improvement and transparency of communication between all actors involved (Q5) showed that 

enabling a proactive and interdisciplinary dialogue between farmers, policy makers and private 

initiatives is essential to achieving a transformation of the agricultural sector in Germany.  

(4) Investigating the WTP of private initiatives to support transitions to AFS on farms. To investigate 

the above-described potential of privately funded transitions to AFS through PES, it is crucial to 

elicit the WTP of private businesses for ES provided through a transition to AFS and 

corresponding products (Wunder, 2005; Kay et al., 2019). This could be done through a choice 

experiment (see Hanley et al., 1998). Implementing PES could enable private businesses to 

improve their sustainability image as well as increase the profitability of farms, thereby 

potentially increasing the attractivity of AFS.  

(5) Human-Nature-Relationship improvements through AFS. Investigations of this potential is barely 

existent in the literature (Takeuchi, 2010). It is, however, evident that especially urbanised 

societies are alienated from nature, not understanding that their food security depends on healthy 

ecosystems (Bourdeau, 2004; Commission on the Future of Agriculture, 2021). This problem 

could be addressed through AFS, as this holistic approach has a potentially educational side to it, 
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closely imitating natures processes whilst securing food provision (Rigueiro-Rodríguez et al., 

2009; Takeuchi, 2010). Considering the results of this dissertation, the potential of AFS to 

reconnect humans and nature is indicated by the broad consensus of all stakeholders towards Q38. 

Further research into this distinct potential of AFS could support the communication of its diverse 

potential to alienated societies and thereby deliver a reconnection between humans and nature. 

6 CONCLUSION  

Multidimensional sustainability issues around land-use systems and potential approaches to tackle 

those are frequently discussed topics (Louah et al., 2017; Lankoski and Thiem, 2020; Otter and 

Langenberg, 2020). The forthcoming update of the CAP framework and its potential to increase the 

sustainability of the agricultural sector through, amongst other approaches, AFS, is currently debated 

in European and German politics, the private sector and agricultural practice (DeFAF, 2021b; Hübner, 

2021). Understanding what drives social behaviour is vital to effectively increase its sustainability 

(Hyland et al., 2016). This dissertation used Q-Methodology to identify the social perspectives 

existent among the stakeholders involved in AFS in Germany. Twenty participants from agriculture, 

farmer associations, research, and politics were included. Results revealed three social perspectives: 

(1) Optimists, characterised by their strong belief in the possible mainstreaming success of AFS in 

Germany, (2) Systemic Transformists, understanding the hurdles connected to its implementation, 

however, seeing them as mainly short-term restrictive whilst emphasising the diverse potential 

entailed in a holistic transformation of agriculture to generating socioecological and socioeconomic 

benefits for societies. Lastly, (3) Sceptics, who were aligned in their belief that the diverse risks 

connected to AFS implementation were too high and thus restricting farmers to its wide-scale 

adoption. Overall, stakeholders generally believed in the potential of AFS to transform the 

agricultural sector in Germany as well as understood the urgency for a system change. This suggests 

existing support for the approach and thus potential to increase its future uptake through appropriate 

measures. However, this study also found that the conception of farmers is different than their self-

conception, thereby presenting a misconception between different stakeholders. Following the 

implications of this study, the following recommendations were made: (1) Communication 

campaigns to align stakeholders, targeting farmers characterised by scepticism combined with 

awareness-raising campaigns addressing the urgency for system change to increase commitment of 

farmers towards the issue and promote long-term visions; (2) awareness-raising campaigns aimed at 

the public to increase social pressure on politics and farmers to facilitate increased AFS uptake; (3) 

acknowledgement of interdisciplinarity, value pluralism and diversity of social perspectives whilst 

designing new policies addressing AFS; (4) promotion of PES not as a policy subsidy but as private 

solutions between farmers and businesses.  
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Several areas of future research were identified, emphasising the need for diverse investigations of 

the dynamic field of AFS to effectively increase the sustainability of land-use systems in Germany. 

Those were: (1) Applying the RESET framework to AFS in Germany to identify leverage points; (2) 

investigating subsidy preferences of farmers to increase social acceptance of policies addressing AFS 

uptake; (3) assessing the general awareness of farmers for AFS to generate a baseline for future 

communication, educational and awareness-raising campaigns; (4) eliciting the WTP of initiatives 

and businesses to privately support a transition to AFS on German farms; and (5) investigating the 

potential of AFS to improve the human-nature-relationship in Germany.  

To conclude, considering the urgency to change the paradigm of agriculture in order to avoid 

environmental collapse, which was recently reemphasised by the IPCC (2021), the potential of AFS 

to contribute to this should not be underestimated. Although not a panacea, efficient communication 

addressing AFS obstacles should be initiated by research, politics, and private businesses in Germany 

to realise its potential to decouple food production from environmental degradation. Thereby, 

ecosystem service provision for societies could be secured and societies held within planetary 

boundaries. It can only be emphasised what the Commission on the Future of Agriculture (2021) said 

recently, that we need all parts of society to align in the commitment regarding this transformation in 

order to secure a viable future for current as well as coming generations. 
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APPENDIX A – CODE USED TO ANALYSE QUANTITATIVE DATA IN THE R SOFTWARE 

Installing and requiring necessary packages 

install.packages("qmethod") 

install.packages("openxlsx") 

install.packages("psych") 

install.packages("factoextra") 

 

require(qmethod) 

require(openxlsx) 

require(psych) 

require(factoextra) 

 

Setting the working directory 

setwd("~/Desktop/Uni/MSc.Edinburgh/MSc Ecological 

Economics/Dissertation/03_Analsyis/RStudio") 

 

Data import 

qData <- openxlsx::read.xlsx("./QData/QdataAFS.xlsx", sheet=1, colNames =T) 

 

Removal of ID columns in data 

qData <- qData[-c(1:2)] 

 

Scree plot of unrotated factors 

fviz_eig( 

    prcomp(qData),  

    ncp    = nOFTE, 

    choice = screeType, 

    xlim   = c(0,nOFTE), 

    main   = "Scree plot of unrotated factors" 

) 

 

Automated Q-Methodology analysis for Spearman correlation type 

source("factorHunt().R") #loading factorHunt function 

 

factorHunt( 
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  qdata              = qData, 

  nstatements        = nrow(qData), 

  max_factors        = 3, 

  correlation_method = "spearman", 

  gridRows           = dim(qDistribution)[1], 

  gridColumns        = dim(qDistribution)[2], 

  gridColumnLabels   = c("-5", "-4", "-3", "-2", "-1", "0", "+1", "+2", "+3", "+4", "+5"), 

  extremeDisagree    = -5, 

  extremeAgree       = 5, 

  distributionRef    = qDistribution 

)
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APPENDIX B – FULL OUTPUT REPORT GENERATED BY THE R-SOFTWARE 

Q-method analysis. 

Finished on:                  Sat Jun 26 12:00:41 2021 

'qmethod' package version:   1.8 

Original data:                47 statements, 20 Q-sorts 

Forced distribution:         TRUE 

Number of factors:           3 

Extraction:                   PCA 

Rotation:                     varimax 

Flagging:                     automatic 

Correlation coefficient:     spearman 

 

Tests 

Reference Values 

f1: Actual 

Values 

f1: Passes 

Test? 

f2: Actual 

Values 

f2: Passes 

Test? 

f3: Actual 

Values 

f3: Passes 

Test? 

 

Eigenvalue ≥ 1 

(Kaiser Guttmann 

Criterion)  

5.3008 Yes 3.0124 Yes 2.7423 Yes 

 

Sign. loading Q-

Sorts ≥ 2 

8 Yes 4 Yes 6 Yes 

 

Humphreys Rule ≥ 

0.2917 

0.6264 Yes 0.4499 Yes 0.4202 Yes 

 

% Variance 

explained  

26.5039 -- 15.0618 -- 13.7113 -- 

 

Σ % Variance 

explained ≥ 35 

55.277 Yes     
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Factor loadings and flagged Q-Sorts (*) 

QSorts fg1 f1 fg2 f2 fg3 f3 

Stakeholder01 * 0.65  0.04  0.20 

Stakeholder02  0.35  0.47  0.31 

Stakeholder03  0.52  0.56  0.24 

Stakeholder04  0.35 * 0.65  0.15 

Stakeholder05  0.14  0.09 * 0.65 

Stakeholder06 * 0.62  0.22  -0.31 

Stakeholder07  0.00  0.30 * 0.60 

Stakeholder08 * 0.77  0.34  0.01 

Stakeholder09 * 0.79  0.29  0.13 

Stakeholder10  -0.12  -0.45 * 0.58 

Stakeholder11 * 0.66  0.39  -0.08 

Stakeholder12  -0.21  0.02 * 0.63 

Stakeholder13 * 0.79  0.03  -0.06 

Stakeholder14  0.12  -0.18 * 0.65 

Stakeholder15  0.27  0.28 * 0.60 

Stakeholder16  -0.40 * 0.53  0.18 

Stakeholder17  0.20 * 0.67  -0.17 

Stakeholder18 * 0.79  0.22  0.02 

Stakeholder19 * 0.76  0.09  0.20 

Stakeholder20  0.36 * 0.67  0.01 

       

       

flag_f1 flag_f2 flag_f3 

TRUE FALSE FALSE 

FALSE FALSE FALSE 

FALSE FALSE FALSE 

FALSE TRUE FALSE 

FALSE FALSE TRUE 

TRUE FALSE FALSE 

FALSE FALSE TRUE 

TRUE FALSE FALSE 

TRUE FALSE FALSE 

FALSE FALSE TRUE 

TRUE FALSE FALSE 

FALSE FALSE TRUE 

TRUE FALSE FALSE 

FALSE FALSE TRUE 

FALSE FALSE TRUE 

FALSE TRUE FALSE 

FALSE TRUE FALSE 

TRUE FALSE FALSE 

TRUE FALSE FALSE 

FALSE TRUE FALSE 
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IQSP (fsc) and z-Scores (zsc) 

# zsc_f1 fsc_f1 zsc_f2 fsc_f2 zsc_f3 fsc_f3 

1 -1.42 -3 -0.78 -2 -0.77 -2 

2 0.68 2 -0.79 -2 -0.86 -3 

3 0.48 1 0.54 1 -0.52 -1 

4 -0.45 -1 -0.08 0 -0.21 0 

5 -0.04 0 0.13 0 0.02 0 

6 1.39 3 0.11 0 1.1 3 

7 1.43 4 -1.35 -3 2.49 5 

8 1.39 3 0.68 2 1.06 3 

9 0.21 0 -1.01 -2 0.49 1 

10 -1.42 -3 -1.75 -4 -2.06 -5 

11 0.15 0 0.83 2 0.23 1 

12 -1.35 -3 -0.72 -2 -0.04 0 

13 -0.69 -2 -1.57 -3 -0.43 -1 

14 0.81 2 0.33 0 -0.64 -2 

15 -0.43 -1 -0.04 0 1.63 4 

16 -1.7 -4 -0.63 -2 0.24 1 

17 0.26 1 0.46 1 0.55 1 

18 -0.76 -2 1.18 3 1.61 4 

19 -0.79 -2 1.06 2 0.23 1 

20 -1.07 -2 -1.19 -3 0.26 1 

21 -0.57 -1 -0.23 -1 0.65 1 

22 -0.73 -2 -0.44 -1 -1.01 -3 

23 -0.07 0 -0.21 -1 0.91 2 

24 -1.94 -4 -1.18 -2 0.05 0 

25 -2.25 -5 -1.82 -4 -1.94 -3 

26 -0.19 -1 -0.27 -1 0.98 3 

27 1.38 3 1.42 4 -0.62 -2 

28 -1.64 -3 -2.77 -5 0.11 0 

29 0.15 0 1.58 5 -1.23 -3 

30 0.51 1 1.14 3 -0.59 -1 

31 1.14 2 1.4 3 -0.33 -1 

32 0.94 2 1.58 4 -0.24 -1 

33 0.37 1 0.46 1 0.94 2 

34 -0.16 -1 1.27 3 -0.36 -1 

35 1.19 3 0.76 2 0.72 2 

36 -0.69 -2 0.38 1 0.78 2 

37 1.62 5 0.29 0 0.82 2 

38 0.19 0 0.47 1 -0.24 -1 

39 1.53 4 0.34 0 -0.79 -2 

40 0.5 1 -0.12 -1 0.23 0 

41 -0.24 -1 0.98 2 -0.07 0 

42 1.03 2 -1.35 -3 -0.74 -2 

43 0.32 1 -0.47 -1 -0.65 -2 

44 0.99 2 0.38 1 -2.03 -4 

45 0.38 1 0.44 1 -2.03 -4 

46 -0.02 0 -0.12 -1 0.78 2 
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47 -0.44 -1 0.67 2 1.5 3 

 Data Check Totals     
  0  0  0 

 

 

Consensus and distinguishing statements 

 

dist.and.cons f1_f2 sig_f1_f2 f1_f3 sig_f1_f3 f2_f3 sig_f2_f3 

Distinguishes f1 only -0.6379622 * -0.6454127 * -0.0074505  
Distinguishes f1 only 1.46833537 6* 1.53529903 6* 0.06696366  
Distinguishes f3 only -0.0546962  1.00049097 *** 1.05518712 *** 

Consensus -0.3709231  -0.2372677  0.1336554  
Consensus -0.1629604  -0.0578046  0.10515571  
Distinguishes f2 only 1.27610404 *** 0.29010282  -0.9860012 ** 

Distinguishes all 2.77221077 6* -1.0595513 *** -3.831762 6* 

 0.71674371 * 0.33683331  -0.3799104  
Distinguishes f2 only 1.22360463 *** -0.2809661  -1.5045707 *** 

 0.33042519  0.63795592 * 0.30753072  

 -0.6724382 * -0.0803987  0.59203952  
Distinguishes all -0.6326936 * -1.3154931 6* -0.6827995 * 

Distinguishes f2 only 0.88382737 ** -0.2607829  -1.1446103 *** 

Distinguishes f3 only 0.47922724  1.4532058 6* 0.97397856 ** 

Distinguishes f3 only -0.3943884  -2.0579974 6* -1.663609 6* 

Distinguishes all -1.0691415 *** -1.935854 6* -0.8667125 ** 

Consensus -0.1956817  -0.2928039  -0.0971223  
Distinguishes f1 only -1.9444061 6* -2.3735951 6* -0.429189  
Distinguishes all -1.8430745 6* -1.0155366 *** 0.82753793 ** 

Distinguishes f3 only 0.11751744  -1.3301722 6* -1.4476896 *** 

Distinguishes f3 only -0.3375229  -1.2177502 *** -0.8802273 ** 

Consensus -0.2871944  0.28845933  0.57565372  
Distinguishes f3 only 0.13777488  -0.9863202 *** -1.1240951 *** 

Distinguishes all -0.757693 * -1.9925617 6* -1.2348686 *** 

Consensus -0.4391434  -0.319028  0.12011546  
Distinguishes f3 only 0.0764674  -1.1702183 *** -1.2466857 *** 

Distinguishes f3 only -0.037739  2.00424694 6* 2.04198592 6* 

Distinguishes all 1.12730968 *** -1.7509302 6* -2.8782399 6* 

Distinguishes all -1.4297659 *** 1.38063509 6* 2.81040101 6* 

Distinguishes all -0.6301614 * 1.09889199 *** 1.72905338 6* 

Distinguishes f3 only -0.2619057  1.47496419 6* 1.73686993 6* 

Distinguishes all -0.6363352 * 1.17416235 *** 1.81049751 6* 

 -0.0888179  -0.5706625 * -0.4818447  
Distinguishes f2 only -1.4298099 *** 0.20384321  1.63365309 6* 

Consensus 0.43077095  0.46702421  0.03625327  
Distinguishes f1 only -1.0734061 *** -1.4715341 6* -0.398128  
Distinguishes f1 only 1.32471075 *** 0.79926604 ** -0.5254447  

 -0.2794466  0.42771873  0.70716529 * 

Distinguishes all 1.19317892 *** 2.32123987 6* 1.12806095 *** 

 0.61540454 * 0.27141604  -0.3439885  
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Distinguishes f2 only -1.2130428 *** -0.1665504  1.04649244 *** 

Distinguishes f1 only 2.37938185 6* 1.76552712 6* -0.6138547  
Distinguishes f1 only 0.78575305 ** 0.97021748 *** 0.18446443  
Distinguishes all 0.61516132 * 3.02079959 6* 2.40563828 6* 

Distinguishes f3 only -0.0575028  2.40857889 6* 2.46608173 6* 

Distinguishes f3 only 0.09737749  -0.7974218 ** -0.8947992 ** 

Distinguishes all -1.1134336 *** -1.9442652 6* -0.8308316 ** 

 

 

Idealised Q-Sorts 

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 

f1           

-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5 

25 16 1 13 4 5 3 2 6 7 37 

 24 10 18 15 9 17 14 8 39  

  12 19 21 11 30 31 27   

  28 20 26 23 33 32 35   

   22 34 29 40 42    

   36 41 38 43 44    

    47 46 45     

f2           

-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5 

28 10 7 1 21 4 3 8 18 27 29 

 25 13 2 22 5 17 11 30 32  

  20 9 23 6 33 19 31   

  42 12 26 14 36 35 34   

   16 40 15 38 41    

   24 43 37 44 47    

    47 40 45     
 

f3           

-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5 

10 44 2 1 3 4 9 23 6 15 7 

 45 22 14 13 5 11 33 8 18  

  25 27 30 12 16 35 26   

  29 39 31 24 17 36 47   

   42 32 28 19 37    

   43 34 40 20 46    

    38 41 21     
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