
 
 

 

 

 

 

 

 

 

 

Behavioral Economics of Agri-Environmental Policies 
 

 

 

 

Dissertation 

for the award of a doctorate (Dr. rer. nat.) 

of the School of Mathematics / Computer Science 

of the University of Osnabrück. 

 

 

 

Submitted by 

Fabian Thomas 

 

 

Osnabrück, April 2019 

 

 

 

Supervised by 

Prof. Stefanie Engel, Osnabrück University (first rapporteur)



 
 

I 
 

 

 

 

 

 

 

 

 

 

As agreed with Prof. Stefanie Engel, the following persons shall be denominated as further 
examiners of the thesis in accordance with the promotion regulation (§§ 10, 12) of the 
departments of Physics, Biology/Chemistry and Mathematics/Computer Science of the 

University of Osnabrück from 27th October 2009: 

 

Prof. Sophie Thoyer, Montpellier SupAgro (second rapporteur) 

Prof. Bettina Matzdorf, Leibniz University Hannover (committee member) 

Prof. Claudia Pahl-Wostl, Osnabrück University (committee member) 

Dr. Ann-Kathrin Kößler, Osnabrück University (committee member)



 
 

II 
 

 

 

 

 

 

 

 

CC BY 2.0 – Fence by XoMEoX (2014) 

 

 

The only fence against the world is a thorough knowledge of it. 
 

John Locke 

 

 



 
 

III 
 

Abstract 

 

Modern agriculture is causing a wide range of environmental problems. By regulating the 

agricultural sector, human societies try to find a balance between enabling the production of 

food and public goods and preventing negative consequences for the environment. In the 

European Union this is mainly achieved through the Common Agricultural Policy (CAP). Since 

many of the environmental indicators are still showing negative trends, an ongoing evaluation 

and adaptation of the policy instruments included in the CAP is asked for. At the same time, 

the field of policy evaluation is more and more incorporating a behavioral economic perspective 

on human behavior, one that deviates from the homo oeconomicus model that has long 

dominated research in this area. This thesis presents a study on “Behavioral Economics of Agri-

Environmental Policies” by combining themes from agricultural and environmental economics 

with methods and perspectives from behavioral and experimental economics. It thereby 

contributes to the emerging field of behavioral agricultural economics. Specifically, it aims to 

shed light on the behavioral drivers of pro-environmental decisions of farmers and how these 

insights can be used to evaluate and adapt the CAP. With a lab-in-the-field experiment with 

farmers from Lower Saxony in Germany, an influence of the framing of the farmers’ societal 

role, their self-identity, as well as control aversion and feelings of warm glow on farmers’ 

behavior was uncovered. From a policy perspective, the results of this thesis provide a case for 

the continued use of both mandatory and voluntary policy instruments. Furthermore, with a 

Principal Components and Cluster Analysis, a multi-facetted picture of different farmer self-

identities prevalent in the sample population was revealed. Based on a literature review, the 

thesis also provides an analysis of how behaviorally-informed interventions might increase the 

environmental performance of the CAP in the future. 
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Zusammenfassung 

 

Die moderne Landwirtschaft verursacht eine Vielzahl von Umweltproblemen. Durch die 

Regulierung des Agrarsektors versuchen menschliche Gesellschaften ein Gleichgewicht zu 

finden, zwischen der Ermöglichung der Produktion von Lebensmitteln und öffentlichen Gütern 

auf der einen Seite und der Vermeidung von negativen Folgen für die Umwelt auf der anderen 

Seite. In der Europäischen Union wird dies vor allem von der Gemeinsamen Agrarpolitik 

(GAP) übernommen. Da viele Umweltindikatoren noch immer negative Trends aufweisen, ist 

eine kontinuierliche Evaluierung und Anpassung der in die GAP aufgenommenen 

Politikinstrumente erforderlich. Gleichzeitig wird im Bereich der Politikevaluierung immer 

mehr eine verhaltensökonomische Perspektive eingenommen, die von dem lange 

vorherrschenden Modell des Homo oeconomicus abweicht. Diese Arbeit stellt eine Studie über 

„Verhaltensökonomie der Agrarumweltpolitik“ vor, in der Themen der Agrar- und 

Umweltökonomie mit Methoden und Perspektiven der Verhaltens- und Experimentalökonomie 

kombiniert werden. Die Arbeit trägt damit zum aufkommenden Bereich der 

verhaltensorientierten Agrarökonomie bei. Konkret geht es darum, Aufschluss über die Rolle 

verhaltensökonomischer Faktoren bei umweltrelevanten Entscheidungen von Landwirten zu 

geben. Diese Erkenntnisse können zur Bewertung und Anpassung der GAP genutzt werden. 

Mit einem Labor-im-Feld Experiment mit niedersächsischen Landwirten wird ein Einfluss der 

Rahmung der gesellschaftlichen Rolle der Landwirte, ihrer Identität sowie von 

Kontrollabneigung und sogenannten „warm-glow“ Gefühlen auf das Verhalten der Landwirte 

aufgedeckt. Aus agrarpolitischer Sicht unterstützen die Ergebnisse dieser Arbeit den weiteren 

Einsatz von sowohl verbindlichen als auch freiwilligen Politikinstrumenten. Darüber hinaus 

wird mit Hilfe einer Principal Components und Cluster Analyse ein facettenreiches Bild 

verschiedener Selbstidentitäten innerhalb der Stichprobe aufgedeckt. Basierend auf einer 

Literaturübersicht, liefert die Arbeit auch eine Analyse darüber, wie verhaltensinformierte 

Interventionen die Umweltverträglichkeit der GAP in Zukunft steigern könnten. 
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 Extended Summary 

Modern agriculture is causing a wide range of environmental problems. It contributes to biodiversity 

loss, nitrate pollution, soil degradation and climate change. However, it also provides public goods such 

as scenic beauty and cultural landscapes. By regulating the agricultural sector, human societies try to 

find a balance between enabling the production of food and public goods and preventing negative 

consequences for the environment. In the European Union this is mainly achieved through the Common 

Agricultural Policy (CAP). The CAP offers a multitude of policy instruments to achieve a balance 

between production and protection, but, until today, only with limited success: many of the indicators 

measuring environmental quality in rural areas are still showing negative trends. This is why an ongoing 

evaluation and adaptation of old policy instruments and the design of new ones is asked for. 

Neoclassical economic theories and corresponding models can help with this task of evaluation and 

adaptation. The concept of the rational and profit-maximizing decision-maker might apply well to 

several agricultural markets. It can help guide regulation in these markets by, for example, helping to 

determine the level of incentives needed to stimulate a certain behavior. Classical policy instruments 

like standards or taxes can be informed by theorizing how a homo oeconomicus would behave in 

response to these instruments. Yet this procedure might have several drawbacks, especially if not 

complemented with other approaches. Human behavior has been shown to be boundedly rational and is 

furthermore influenced by bounded willpower and bounded self-interest. This means, human cognition 

can err with respect to the optimal decision to maximize own benefits. And, contrary to neoclassical 

theory, social (and environmental) preferences can enter the utility function and explain seemingly 

“irrational” behavior. Incorporating a behavioral perspective in the process of policy evaluation can 

therefore be advisable, especially in cases where individual decision-making is regulated.  

An important method utilized to test behavioral economic hypotheses is the economic experiment. Here, 

the goal is to generate data in a controlled and often also randomized way and not to rely on happenstance 

data. With different versions of lab and field experiments, a great number of design features can be 

varied (e.g., contextualization, incentivization, randomization, order of decisions, hypotheticality, and 

construction of counterfactuals). If underpinned by a sound theoretical foundation, the results of these 
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experiments can yield insights into the behavioral economic dimension of individual decision-making 

and – in the best case – also allow causal inferences to be made (which is more difficult with 

happenstance data).  

Against this background, this thesis presents a study on “Behavioral Economics of Agri-Environmental 

Policies”. It comprises elements from agricultural and environmental economics and combines them 

with the perspective of behavioral and experimental economics. It therefore contributes to the newly 

emerging field of behavioral agricultural economics. Specifically, it aims to shed light on the behavioral 

drivers of pro-environmental decisions of farmers and how these insights can be used to adapt existing 

policies. Via the use of economic experimentation, revealed preferences with respect to different policy 

designs can be uncovered and compared, and the behavioral economic drivers of decision making can 

be assessed systematically. Using a lab-in-the-field experiment with farmers from Germany, the thesis 

takes a closer look at several policy instruments of the European Common Agricultural Policy and 

evaluates the degree to which they may affect pro-environmental decision-making by individuals within 

the broader, behavioral economics view of individual motivations. The thesis includes three articles with 

the following content: 

(1) The first article, Greening the Common Agricultural Policy: a behavioral perspective and lab-

in-the-field experiment in Germany (co-authored by Estelle Midler, Marianne Lefebvre and 

Stefanie Engel), analyzes the degree to which the willingness of farmers to undertake pro-

environmental actions under the current architecture of the CAP is determined by (i) the framing 

of a policy, (ii) the perceived degree of control, and (iii) the framing of incentives as either 

losses or gains. To this end, a lab-in-the-field experiment with 451 farmers in Lower Saxony in 

Germany was carried out. Results demonstrate that in the setting used, both voluntary and 

mandatory policy instruments are equally effective in boosting the pro-environmental 

performance of the farmers. Moreover, a negative framing of the societal desirability of 

conventional farming practices resulted in a significant increase in the number of hectares of 

land farmed sustainably in the experiment. Finally, several individual characteristics such as 

control aversion and the feeling of warm glow when doing something good (for the 
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environment) were found to be important explanatory factors for decision-making. The article 

contributes to the discussion on CAP design to increase sustainability, by systematically 

evaluating the role of behavioral economic factors on the farmers’ pro-environmental decisions 

under different components of the CAP. 

(2) The article Understanding Farmer Self-Identities and Pro-Environmental Behavior: an 

experimental approach and cluster analysis (co-authored by Stefanie Engel) analyzes the self-

identity of farmers and whether it influences pro-environmental decisions. The way humans 

socially construct their “selves” has been found to be directly linked to individual decision-

making. In the context of agriculture, this means that whether a farmer protects the environment 

might in part be determined by how he or she defines what it means to be a farmer. Using data 

from the above mentioned lab-in-the-field experiment carried out with 451 German farmers, 

three different self-identity dimensions were identified: “productivist”, “conservationist” and 

“work-centered”. Each dimension is embedded in every individual to a different degree. The 

article shows that the “conservationist” dimension directly influences pro-environmental 

behavior in the experiment as well as self-reported real-world behavior. With a cluster analysis, 

different self-identity groups were identified and profiled using non-parametric statistical tests. 

The results show that a diversity of self-identity groups are prevalent in the farmer population 

of Lower Saxony. The article contributes to the research field on farmer self-identities by 

analyzing the influence of self-identity on revealed preferences both the in the lab and in the 

field. Furthermore, with the “work-centered” identity dimension, it enriches the conceptual 

understanding of farmer self-identities by empirically deriving a new type of identity dimension.  

(3) The final article, Using behavioral insights to leverage environmental performance of the 

Common Agricultural Policy (co-authored by Ann-Kathrin Koessler and Stefanie Engel), 

focuses on how theories and results from behavioral economics and social psychology could be 

used to enhance the sustainability of the Common Agricultural Policy. After reviewing and 

summarizing concepts such as “nudges” and “boosts” as “behaviorally-informed interventions”, 

it proposes for each type of intervention a set of possible fields of application within the CAP. 

The article demonstrates significant potential for the use of behaviorally-informed interventions 
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in the CAP and aims at fostering a debate about whether we should make use of them. Many of 

the proposed interventions are based on examples taken from other policy areas such as 

retirement savings, energy use and public transport. Their application to agri-environmental 

policy thus requires a thorough (experimental) test in the agricultural domain before large-scale 

implementation, which opens up many possibilities for further research. The article thus 

contributes both to the discourse on CAP policy design to increase sustainability and to the 

identification of research gaps in the domain of behavioral agricultural economics. The article 

also proposes to broaden the view on standard (“system-1”) nudges and its relatives by explicitly 

taking “system-2” nudges and boosts into account as well. 

The conclusions to be drawn from this thesis are manifold. The most important conclusions as well as 

the areas requiring further research can be summarized as follows: 

(1) From a methodological perspective, one can conclude that farmers seem to be generally willing 

to participate in economic experiments and could thus complement standard student subject 

pools. With respect to the level of contextualization and incentivization needed, more research 

is advisable.  

(2) From a behavioral perspective, one can conclude that behavioral factors can play a role in the 

pro-environmental decisions of farmers. While control aversion, environmental preferences, the 

warm glow of doing something good (for the environment) and the farmers’ self-identity could 

be seen as potentially relevant variables, their influence seems to be dependent on the context 

of the decision. The effect of control aversion seems to be a promising avenue for further 

research.  

(3) From a policy perspective, one can conclude that a portfolio of different instruments seems to 

be optimal in terms of motivating a large share of farmers to act pro-environmentally. Some 

farmers act that way even in the absence of incentives while others need incentives or regulation. 

A potential for policy adaptation lies in the use of nudges or boosts to change, for example, the 

framing of information or policies themselves. How to motivate farmers according to their 

respective self-identity could be a promising theme for future research.
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Chapter 1: Introduction 

This introductory chapter comprises the following sections: section 1.1 presents the general motivation 

of the thesis. Against this background, section 1.2 provides the reader with information on the regulatory 

context, namely the European Common Agricultural Policy. Section 1.3 highlights research on the 

behavior of farmers and outlines why it can be advisable to take a behavioral economic perspective 

when evaluating agri-environmental policies. Section 1.4 presents the research questions underlying the 

three articles of the thesis. Section 1.5 summarizes the methods used and section 1.6 closes the 

introductory part of this initial chapter with the contributions of the thesis.  

After the introduction, chapters 2, 3 and 4 present the scholarly articles of this thesis. Chapter 5 discusses 

the main findings and limitations as well as policy recommendations and further research possibilities. 

A brief conclusion is presented as well.  

1.1 General motivation: behavioral economics of agri-environmental policies 

The term agri-environment as, for example, in “agri-environment schemes” is often used to describe 

policy instruments for regulating the environmental impact of agriculture (EC 2005). It conveys a very 

simple truth: agriculture and the environment are inseparable. Agriculture will always make use of a 

part of our natural surroundings and shape it in a very specific way. When taking a look at the empirical 

evidence on how agriculture impacts on the environment, it becomes clear why agri-environmental 

regulation and policies are needed in the first place: modern and intensive agriculture contributes to a 

loss of ecosystem services worldwide (Foley et al. 2005) and is, furthermore, constantly driving several 

of our planetary boundaries (Rockström et al. 2009) beyond their limits (Steffen et al. 2015). Concretely, 

agriculture often leads to (1) a loss of biodiversity in farmed environments and their surroundings (Stoate 

et al. 2009, Henle et al. 2008), especially of pollinators (Potts et al. 2010), birds (Donald et al. 2001) 

and small mammals (Fischer et al. 2011); (2) a compaction and erosion of fertile soils (Montgomery 

2007); (3) pollution of water above and below ground with nitrate, phosphorous and antibiotic 

substances (Moss 2008); (4) an acceleration of climate change resulting from greenhouse gas emissions 

(Smith et al. 2008); and, finally, (5) pollution of the air with nitrous oxides, ammonia and other air 
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pollutants (Ashmore 1991). Recently, a “fitness check” revealed that agricultural policies in Europe are 

failing to contribute significantly to the Sustainable Development Goals and especially to those related 

to the environment (Pe’er et al. 2017).  

However, when taking stock of the environmental balance of agriculture, one has to conjecture that 

agriculture will always be extractive in nature and that provision of food always involves a trade-off 

with other ecosystem services (Foley et al. 2005). On top of that, instead of focusing purely on negative 

externalities (Pretty et al. 2010), one should also take into account the positive externalities it creates. 

Agriculture produces a wide range of pure and impure public goods (Westhoek et al. 2013) and thus 

contributes to societal welfare. Important examples include scenic beauty, cultural landscapes or rural 

vitality.  

The main focus of agri-environmental policies in general thus lies in limiting the negative environmental 

consequences of agriculture to a level that can be agreed upon by a society, while at the same time 

fostering the provision of public goods (EC 2005). Moreover, these goals of agri-environmental policies 

need to be balanced with the goals of other agricultural policies, such as food production and rural 

development. To be able to assess whether agri-environmental policies achieve their goals, a thorough 

policy analysis and evaluation are needed (Colen et al. 2015, 2016). They are needed ex-ante to 

determine the possible effects of a proposed policy. And, they are needed ex-post to empirically assess 

the given impact of a policy that has already been implemented.   

When examining how agri-environmental regulation can influence the agricultural sector, two 

significant ways become obvious: it can influence what is produced and how (incl. where/when) it is 

produced. What is produced is to a major extent determined by the demand side, i.e. the retailers and 

consumers (Storstad and Bjørkhaug 2003, Tilman et al. 2002). This is a policy domain that lies outside 

the area of agri-environmental regulation, since at the point of sale, agricultural goods have left the 

agricultural sector. However, agri-environmental policies are nevertheless able to alter what (and how 

much) is produced by altering, for example, relative (market or non-market) prices. Through public 

incentive schemes, the provision of public goods may become as profitable as the production of cash 

crops. The other possibility, regulating how things are produced, is especially important for securing a 
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minimum level of environmental quality, i.e. reducing negative externalities by defining a commonly 

agreed-on set of rules for the agricultural sector (EC 2009). However, regulating how commodities are 

produced can also contribute to public good provision, e.g., by incentivizing alternative production 

techniques that generate public goods as by-products. Regardless of which route agri-environmental 

policies follow, the main recipient is the farm operator. Despite ongoing structural and demographic 

change (Neuenfeldt et al. 2018), most farms in Europe are still small to medium scale and large farming 

companies with several thousand hectares of farmed land are still the exception (EC 2015). This means 

the typical recipient of agri-environmental policies is an individual making decisions on what to produce 

and how to produce it. 

The analysis and evaluation of policies regulating individual decision-making and more generally the 

view on how to influence or steer individual behavior, were long dominated by neoclassical economic 

theories (Dhami 2016). Underlying these theories is the notion of the “homo oeconomicus” (Coyle 

2019). According to this notion, humans are assumed to act in fully rational ways and to always pursue 

maximization of their own (financial) benefits. It is assumed that decision-makers exhibit all the 

necessary preconditions for optimal choices: complete information and total and unlimited cognitive 

control. When it comes to production decisions, (expected) profits are often assumed to be the main and 

often the single determinant of individual utility. Applying these theories to the analysis of policy 

instruments thus often leads to a focus on monetary considerations. How costly does a sanction tied to 

a ban have to be so that the target group will adhere to the law (Becker 1968)? At what level do we have 

to tax individuals to provide a sufficiently strong disincentive (Mirrlees 1976)? What is the smallest 

possible level of a monetary incentive that leads to behavioral change (Ross 1973)? Answers to these 

questions yield valuable insights into how we have to design policies to make them effective.  

However, economics has advanced and so has the analysis of individual decision-making. With the 

fields of behavioral economics and experimental economics and by using insights from (social) 

psychology, sociology and other social sciences, economists have updated their theories and models 

(e.g. Della Vigna 2009, Shogren and Taylor 2008, Thaler 2000, Fehr and Schmidt 1999, Tversky and 

Kahneman 1992, Kahneman et al. 1991, Kahneman and Tversky 1979). Although the “benchmark” of 
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rational behavior still provides an often very insightful perspective, the assumptions made about and the 

view of human behavior in general has changed dramatically. Today we distinguish three different 

limitations of the homo oeconomicus model (Mullainathan and Thaler 2000):  

(1) Bounded rationality (Kahneman 2003), i.e. humans do not always act rationally, and thus do not 

always make the optimal decision. This can be due to the limited cognitive abilities we have 

and also due to the strategies we have developed to use these abilities more efficiently (e.g. 

heuristics).  

(2) Bounded willpower (Sunstein et al. 1998, Thaler and Shefrin 1981), i.e. humans cannot always 

translate intention into action, e.g. due to impatience or other emotional stimuli.  

(3) Bounded self-interest (Frey and Stutzer 2006, Fehr et al. 2002), i.e. humans are not only 

interested in their own personal welfare, but may also have pro-social or pro-environmental 

preferences that enter the utility function.  

This new perspective on human behavior leads to new requirements for (economic) policy analysis: Can 

humans be motivated by means other than money (Bénabou and Tirole 2006)? Will humans be able to 

implement a necessary behavioral change (Thaler and Sunstein 2008)? Are humans making correct 

inferences with respect to what their utility-maximizing choice would be (Kahneman et al. 1991)? Could 

the introduction of economic incentives have unexpected effects, e.g. by crowding out intrinsic 

motivations to act pro-socially or pro-environmentally (Bowles and Polonía-Reyes 2012)? As a 

consequence, it is not only “market failures” that can lead to losses in (policy) effectiveness and 

efficiency, but also “behavioral failures” (Shogren and Taylor 2008)1. Policy evaluation thus needs to 

take into account the behavioral factors that might impair policy effectiveness and efficiency and – if 

necessary and possible – propose a set of adaptations (ibid.). 

Bringing this together, this thesis is motivated by the desire to contribute to the evaluation of agri-

environmental policies by explicitly taking behavioral factors into account. Since both agri-

environmental policies and behavioral factors relevant to decision making by farmers are quite diverse, 

                                                      
1 The author does not agree with the notion that human behavior might be “wrong” or a “failure”. On the contrary, behavioral traits like other-
regarding preferences should rather be seen as a chance for policy-making. However, the term “behavioral failure” following the term “market 
failure” does make sense insofar that policies might fail if they are not appropriately taking into account human behavior.  
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the next two sections focus on the regulatory framework of the agricultural sector in the EU (Section 

1.2) and what is known about the behavior of farmers thus far (Section 1.3). 

1.2 The agri-environment and the Common Agricultural Policy 

The agri-environment is regulated by various regulatory frameworks and laws simultaneously. Most 

important is the set of policies that are directly made for the purpose of guiding and regulating activities 

in the agricultural sector. In the European Union (EU), this set is bundled into a Common Agricultural 

Policy (CAP), which is applicable to and binding for all Member States of the EU (EC 2013). Each of 

the Member States has to implement this overarching regulatory framework which provides limited 

space for maneuvering. However, impacts on the agri-environment are also influenced by other laws 

and regulations, e.g. those made for the renewable energy sector, the water sector or nature protection 

in general. The analysis in this thesis is limited to the CAP as it has the most direct impact on the agri-

environment. This section will thus briefly outline the architecture of the CAP and focus especially on 

the agri-environmental policies included in it.  

The first version of the CAP was part of the Treaty of Rome, which was signed in 1957. It came into 

force in 1962 and was a policy consisting mainly of subsidy instruments. Its main goals were increasing 

the food supply and productivity, stabilizing markets and ensuring income security for the farmers 

(Weingarten and Rudloff 2018). Excessive price support led to massive overproduction and international 

frictions. In 1992, with the MacSharry-Reform, guaranteed prices were abandoned and instead a per-

hectare-based system of direct payments was introduced. The amount paid under this “first pillar” was 

still dependent on the type of goods produced. Only with the Fischler-Reform in 2003, the direct 

payments were completely made independent of production.  

A “second pillar” was introduced in 2000, which bundled together a diverse set of policies, the main 

goal of which was rural development. Among these were also the so-called agri-environment measures 

(AEM) that resemble a government-funded payments for environmental services (PES) program (Sattler 

and Matzdorf 2013, Engel et al. 2008, EC 2005) and had been introduced in 1992. In 2003, direct 

payments were further made conditional upon a set of regulatory “minimum requirements” called cross-
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compliance. A last notable reform is the 2013 reform, which introduced the “greening” of the CAP. 

Another 30% of the direct payments (“greening premium”) were made conditional upon further pro-

environmental actions. For the upcoming reform in 2020, the European Commission has already 

released a first legislative proposal (EC 2018b), which will give back a lot of freedom with respect to 

instrument choice and design to the Member States.  

It should be noted that until today the budget of the CAP is not distributed equally between the two 

pillars. The first pillar comprises approximately 75% of the budget (70% for direct payment and 5% for 

market measures such as crisis intervention) whereas the second pillar comprises approximately 25% of 

the budget (EC 2013).  The CAP received 37% of the total EU budget in 2018 and could thus spend 41 

billion Euro for direct payments and 14 billion Euro for its rural development programs (EC 2013). For 

a single farmer, for the example in Lower Saxony in Germany, this means direct payments of €175 per 

hectare per year and a greening premium of €85 per hectare per year (ML 2018). For the farmer in Lower 

Saxony these payments could amount to as much as 50% of total profits (ML 2015).  

Within the second pillar, six overarching priorities are defined and each of them comprises a set of 

different policy instruments (these priorities are (i) fostering knowledge transfer in agriculture, forestry 

and rural areas, (ii) enhancing the competitiveness of all types of agriculture and enhancing farm 

viability, (iii) promoting food chain organization and risk management in agriculture, (iv) restoring, 

preserving and enhancing ecosystems dependent on agriculture and forestry, (v) promoting resource 

efficiency and supporting the shift toward a low-carbon and climate-resilient economy in the agriculture, 

food and forestry sectors and (vi) promoting social inclusion, poverty reduction and economic 

development in rural areas). Among these, 30% of pillar-two funds have to be spent on environment-

related projects. Furthermore, the Member States have to co-fund every Euro spent by the EU in pillar 

two at varying rates. A farmer has to voluntarily and pro-actively sign-up to receive funds from the 

various pillar-two programs. The amount paid is calculated mainly according to costs incurred including 

income forgone and transaction costs (EC 2005). Several pillar two measures therefore suffer from low 

uptake (IFAB 2012). This is why many scholars point to the fact that until today the CAP at its core is 

still an income-preserving policy for farmers (Daugbjerg and Swinbank 2016, Feindt 2010). It is 
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questioned whether direct payments to the farmers virtually without any conditionality are still 

warranted (Swinnen 2015), especially since a portion of the funds go directly to non-agricultural 

landowners via the land rents paid by the farmers (Feindt et al. 2019). As a consequence, public opinion 

is increasingly shifting in the direction of public goods for public money, i.e. public money shall only 

be spent if there is clearly an additional benefit for society (EC 2018a).  

From an agri-environmental standpoint, three elements of the CAP are of special interest: cross 

compliance, greening and agri-environment measures (see Figure 1). Cross compliance is made up of a 

set of statutory management requirements (SMR) and a set of rules for maintaining good agricultural 

and environmental conditions (GAEC) (Meyer et al. 2014). The statutory management requirements 

comprise several basic regulations from the areas of animal health, environmental protection, food 

safety, herbicide use and so forth. Many of these requirements are also part of national legislation, i.e., 

if a farmer does not adhere to these regulations, he or she will not only lose (part of) his or her direct 

payments, but will also be fined according to ordinal law. Good agricultural and environmental 

conditions shall be achieved by following six different management standards with respect to landscape 

elements, soil erosion, set-aside and water protection. The cross-compliance regulations can be 

interpreted as a baseline level of environmental quality; one that shall not be fallen short of. This is why 

those parts of cross-compliance that are also part of national legislation follow the polluter-pays-

principle when farmers do not adhere to these rules. But this is also why the cross compliance regulations 

alone cannot solve the environmental problems of the agricultural sector: they can neither lead to the 

large-scale production of public goods, nor can they significantly reduce the loss of ecosystem services 

in agricultural landscapes.  

The second element, the greening premium, was a first attempt to make the direct payments 

fundamentally more beneficial (or less harmful) for the environment (Matthews 2013). If a farmer wants 

to receive the greening premium, he or she has to (i) diversify cultivated crops, (ii) maintain his/her 

permanent pastures and (iii) earmark ecological focus areas. While the first proposal for a greening 

premium from the European Commission was well received, the final policy that emerged from the 

parliamentary process was heavily criticized by both the farmers and the pro-environmental NGOs 
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(Copa Cogeca 2012, NABU 2017). Pe’er et al. (2014) demonstrate through the use of statistical 

calculations, how far away from reality the large-scale ecological benefits of the CAP are after the last 

reform. Many farms are exempted completely from the requirements and crop diversification rules suffer 

from a lack of additionality in many areas (ibid.). Other criticisms are that the greening premium cannot 

prevent the further loss of permanent pastures and that farmers are allowed to classify ecologically-

marginal parcels as focus areas (ibid.). 

 

Figure 1. Agri-environmental policy instruments currently included in the Common Agricultural Policy 

(European Court of Auditors 2017 based on EC 2016) 

The third component, the agri-environment schemes (AES; consisting of several AEM), are seen by 

many as the most promising approach for achieving long-lasting and fundamental environmental 

improvements (NABU 2013). Under these schemes operated in pillar two, farmers voluntarily enrolling 

for a single or several agri-environment measures are refunded based on the costs they incur (including 

income forgone and transaction costs). The costs are calculated as regional averages, and thus a fixed-

rate payment is usually made to farmers. While the merits of payments for environmental services 

programs have been established in other contexts (Ezzine-de-Blas 2016), a large number of studies point 
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to a huge potential for improvements with respect to the AES of the European Union (Meyer et al. 2015) 

(and also for PES in general – Engel 2016, Wunder et al. 2018). 

Many AES suffer from a low level of ecological effectiveness (Kleijn et al. 2001, Kleijn et al. 2006). 

This may be due to badly-designed or badly-timed measures (Uthes and Matzdorf 2013), a lack of 

appropriate monitoring and evaluation (Ferraro and Pattanayak 2006), a lack of a landscape-scale 

approach and spatial coordination of measures (Concepción et al. 2008, Parkhurst et al. 2002) or 

unintended side-effects of specific measures (Uthes and Matzdorf 2013). Furthermore, AES often suffer 

from economic inefficiencies due to over- and under-compensation resulting from the fixed-rate mode 

of payments (Hanley et al. 2012). Windfall effects and badly-targeted schemes can impair cost-

efficiency significantly (Hanley et al. 2012, Armsworth et al. 2012). There is also evidence that 

transaction costs are still a major barrier to participation (Mettepenningen et al. 2009). Regarding actual 

uptake by farmers, many AES suffer from low adoption rates (IFAB 2012). This may be due to high 

financial risks (Sattler and Nagel 2010), inflexibility and a loss of autonomy (Stock and Forney 2014), 

high levels of paperwork and bureaucracy (Rothfuß 2012), missing information (Wallander et al. 2017), 

cultural resistance and farmers’ attitudes, self-image and goals (Burton et al. 2008), under-compensation 

(Hanley et al. 2012), and/or a lack of trialability (Pannell et al. 2006). 

In the literature, several innovative policy instruments are proposed that could help to overcome the 

problems stated above (Le Coënt 2017, Uthes and Matzdorf 2013). Some of them have already been 

implemented, while others are still more conceptual. For example, the use of results-based payments 

(i.e. paying for outcomes rather than the measures undertaken), could boost the participation of farmers 

since it grants more flexibility in terms of practices implemented and therefore may be seen by farmers 

as less controlling (Herzon et al. 2018, Burton and Schwarz 2013, Matzdorf and Lorenz 2010, Matzdorf 

2004). However, risks to farmers might be higher compared to paying for practices (Derissen and Quaas 

2013). Another example of an innovative policy instrument are environmental auctions, which could 

reduce information asymmetry and allow for differentiated payments to the farmers (Hailu and Thoyer 

2006, Latacz-Lohmann and van der Hamsvoort 1997). However, empirical evidence on effectiveness 

and efficiency of auctions in the field is mixed (Rolfe et al. 2018, Schilizzi and Latacz-Lohmann 2007). 
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The missing landscape-scale approach can potentially be tackled from various sides: via better planning 

and spatial coordination (Prager 2015); by paying an agglomeration bonus to individual farmers to foster 

cooperation (Parkhurst et al. 2002); via combinatorial auctions that spread information on the location 

of bids and give preference to spatially-connected bids (Reeson et al. 2011); or by paying groups of 

farmers to undertake joint actions (van Dijk et al. 2015). All the proposed policy mechanisms are good 

examples for the need to thoroughly evaluate alternative policy options for the future of the CAP.  

Finally, a note concerning the case of organic agriculture shall be made. In Germany it is often 

administered as a type of agri-environment measure. This is misleading, since organic agriculture always 

involves a fundamental change in the operation of the whole farm and thus has to provide substantial 

profits to guarantee a the continuation of farming operations. Organic agriculture might indeed be one 

of the most important pillars of the future of our agricultural systems (Crowder and Reganold 2015). 

However, in Germany, currently only about 8% of the farmlands are cultivated according to organic 

practices (BMEL 2018). This is why the focus of this thesis is on conventional agriculture and the 

policies created to regulate it.  

1.3 The agri-environment and farmer behavior 

Farmers are humans and thus in principle are prone to bounded rationality, bounded willpower and 

bounded self-interest to the same extent as any other human being. This is why this section does not 

provide a general overview of human cognitive biases, social preferences and other sources of 

“behavioral failures”. These have been well documented in several review articles (e.g. Della Vigna 

2009, Thaler and Sunstein 2008). Nevertheless, there are individual differences between humans and 

also differences between groups of humans. Although this thesis will not assess whether farmers are 

systematically different from other groups within a society with respect to their behavioral 

characteristics, this section tries to showcase evidence of behavioral factors that have been shown to 

matter especially in the case of farmers and pro-environmental decisions.  

In a recent review, Dessart et al. (2019) classify three broad groups of behavioral factors that impact on 

pro-environmental decisions by farmers: dispositional factors, social factors and cognitive factors (see 
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Figure 2). Closest to actual decision-making are the cognitive factors, for example the level of 

knowledge and perceived control (Kallas et al. 2010, Defrancesco et al. 2008). Furthermore, perceived 

costs and benefits might be relevant for example in the case of AES, since whether or not a farmer 

expects a net revenue is an important factor for AEM uptake (Sattler and Nagel 2010). Perceived costs 

and benefits can, for example, be influenced by time discounting (Bocquého et al. 2013). Lastly, 

perceived risks are another major decision variable (Trujillo-Barrera et al. 2016). Here, loss aversion or 

overweighting of small probabilities can have a strong influence (Bocquého et al. 2014).  

 

Figure 2. Behavioral factors affecting pro-environmental decisions of farmers (Dessart et al. 2019) 

Social factors impacting a farmer’s decision include, for example, norms (Dessart et al. 2019). Strong 

descriptive norms (what others are doing) might lead to conformism and a “follow-the-herd” behavior 

(Le Coënt et al. 2018, Kuhfuss et al. 2016b, Chen et al. 2009). In the same vein, injunctive norms (what 

farmers believe is expected from them by others) can have a similar effect, in that they steer behavior in 

the direction of what the individual thinks leads to social approval (Defrancesco et al. 2008, Beedell and 

Rehman 1999). Moreover, signaling motives can play a role, since farmers often have a strong group 

identity and share a lot of symbolic capital (Kufhuss et al. 2016).  
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The most distal group of behavioral factors affecting farmers’ decisions are dispositional factors 

(Dessart et al. 2019). These comprise risk preferences (Mzoughi 2011), resistance to change (Hermann 

et al. 2016), personality (Willock et al. 1999), personal objectives (Willock et al. 1999), motivations 

(Greiner and Gregg 2011), attitudes (Greiner 2015), goals (Gasson 1973), as well as moral and 

environmental concerns and preferences (Raymond et al. 2011). A meta-concept that tries to link several 

of these elements is that of farmer (self-)identity (Burton and Wilson 2006). Several studies reveal a 

significant impact on behavior resulting from how a farmer sees him- or herself with respect to his/her 

occupation (McGuire et al. 2015, Sulemana and James Jr. 2014, Burton and Wilson 2006). Other meta-

concepts integrate behavioral factors such as attitudes with structural parameters such as farm size (Van 

der Ploeg 1993). These “farming styles” (Schmitzberger et al. 2005) or “landholder typologies” (Emtage 

et al. 2006) have proven to be helpful for understanding farmer behavior as well. 

1.4 Research questions 

Taking together the fields of agri-environmental policy reform and the possible interlinkages with 

farmer behavior, it becomes obvious that a single thesis cannot tackle or even summarize all the possible 

issues involved. This is why, in this thesis, distinct and clear research questions have been defined for 

each of the three papers based on important research gaps identified in the literature2.  

The first article (“Greening the Common Agricultural Policy: a behavioral perspective and lab-in-the-

field experiment in Germany”, co-authored by Estelle Midler, Marianne Lefebvre and Stefanie Engel) 

focuses on the broader architecture of the CAP. The issue under investigation here is, whether or not the 

limited success of the CAP reforms with respect to farmers’ environmental performance could be due 

to behavioral factors interfering with the policy instruments used to promote the uptake of sustainable 

farming. It is hypothesized that the farmers’ willingness to conserve nature could be affected by: (i) the 

framing of the policy as either a policy for farmers that are part of the solution to societal problems or 

for farmers that are causing societal problems; (ii) the perceived degree of control a policy entails; and 

(iii) the framing of incentives as either losses or gains. For (i), the framing of the policy, it was shown 

                                                      
2 To allow a broader interpretation of the research conducted in this thesis, as well as for semantic reasons, the research questions stated in the 
joint introduction and discussion are not identical with the ones formulated in the scholarly articles.  
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in earlier studies that it can potentially impact on farmers’ pro-environmental decision-making 

(Andrews et al. 2013, Broch and Vedel 2012). However, it is still unknown, when and why a positive 

or negative framing (e.g. in the sense of the role the farmer has in society) has a greater impact. For 

example, it could be that a negative framing and emphasis on the environmental consequences of a 

farmer’s land use decisions activates feelings of green guilt (Kotchen 2009) and therefore leads to more 

sustainable decision behavior. Alternatively, a positive framing and emphasis of the potential 

environmental benefits of a farmer’s land use decisions might lead to a feeling of warm glow (Andreoni 

1995) and thus lead to a more sustainable decision. For (ii), the degree of control, it was hypothesized 

by Frey and Stutzer (2006) that in general a policy that is perceived as supporting might be better 

accepted by the target group than one that is perceived as overly controlling. This hypothesis is 

supported by the empirical literature on motivation crowding, which identifies control aversion as a 

potential driver (Vollan 2008). Finally, for (iii), the framing of incentives as either losses or gains, it is 

well known from prospect theory that humans might pay more attention to losses than to equivalent 

gains (Tversky and Kahneman 1991). In the context of agriculture, it was further shown that farmers are 

generally loss averse (Bougherara et al. 2017). Based on these considerations, the following research 

question were formulated:  

Research question 1.1: How does the framing of the policy instruments to promote sustainable farming 

included in the CAP affect pro-environmental farmer behavior? Does this framing interact with 

individual farmers’ guilt aversion or feelings of warm glow for doing something good? 

Research question 1.2: How does the degree of control inherent in the policy instruments to promote 

sustainable farming included in the CAP affect pro-environmental farmer behavior? Does the degree of 

control interact with individual farmers’ control aversion? 

Research question 1.3: How does the framing of incentives provided by the policy instruments to 

promote sustainable farming included in the CAP affect pro-environmental farmer behavior? Does this 

framing interact with individual farmers’ loss aversion? 

The second article (“Understanding Farmer Self-Identities and Pro-Environmental Behavior: an 

experimental approach and cluster analysis”, co-authored by Stefanie Engel) focuses on the meta-
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concept of (various) dispositional factors of farmers called farmer self-identity (Burton and Wilson 

2006), which has been documented as relevant to sustainable farming decisions (McGuire et al. 2015, 

Sulemana and James Jr. 2014). However, how many self-identities can be distinguished, how they 

potentially interact within a single farmer and the exact role they play in pro-environmental behavior is 

still only partly understood (Burton and Wilson 2006, Guillem et al. 2012). Furthermore, there is little 

research on how prevalent the various self-identity groups are within the farmer population and what 

their characteristics are in terms of socio-demographics and farm(er) type. To address these gaps, the 

following research questions were formulated: 

Research question 2.1: Is it possible to disentangle different farmer self-identities in our sample? Do 

they matter for pro-environmental behavior? 

Research question 2.2: Is it possible to distinguish different identity groups with respect to 

sociodemographic variables, farm types and behavioral characteristics? Does belonging to a specific 

identity group affect pro-environmental behavior? 

The third article (“Using behavioral insights to leverage environmental performance of the Common 

Agricultural Policy”, co-authored by Ann-Kathrin Koessler and Stefanie Engel) focuses on how 

behavioral insights can be used to enhance the environmental performance of the Common Agricultural 

Policy. Many policy areas such as taxes, retirement savings or energy consumption have already 

benefited a lot from behavioral insights (Loewenstein and Chater 2017, Chetty 2015). This is not so 

much the case for agricultural policies. On the basis of a literature review, the article therefore proposes 

a set of possible adaptations to the CAP that are based on behavioral insights. To this end, a broad range 

of interventions (Thaler and Sunstein 2008, Grüne-Yanoff and Hertwig 2016) are taken into account 

when examining their potential for serving the different fields of reform within the CAP. Specifically, 

the following research questions were formulated:  

Research question 3.1: What types of policy interventions based on behavioral insights could be used 

to inform CAP policy-making? 
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Research question 3.2: Which areas of CAP reform might benefit from using policy interventions based 

on behavioral insights? 

Research question 3.3: Which concrete interventions appear to be suitable for implementation or 

testing within the upcoming reform of the CAP? 

1.5 Methodology 

To respond to the research questions outlined in the preceding section, the thesis uses a range of 

scientific methods. The main method used is an economic experiment (articles one and two). The data 

gathered in the experiment is analyzed with various statistical procedures, namely non-parametric 

statistical tests (articles one and two), regression analysis (articles one and two), principal component 

analysis (article two) and cluster analysis (article two). An in-depth literature review was carried out to 

determine the state-of-the-art of the respective research fields for each of the three articles.  

The main method used for data collection in this thesis is an economic experiment (Levitt and List 2009, 

Harrison and List 2004, Loewenstein 2001, Smith 1994, Smith 1989, Roth 1988, Smith 1982). Instead 

of relying on random data from the field, economic experiments generate data in a controlled way (Smith 

1982). To this end, the real-world decision situation is mimicked either in a (computerized) laboratory, 

in a laboratory in the field or directly in the field in order to elicit the decision behavior of a control 

group and one or several treatment groups. In this way, a counterfactual is established that allows for 

inferences to be made with respect to the impact of a “treatment”. Usually experiments are repeated until 

a sample size is reached that is sufficiently large to allow for meaningful statistical analysis (List et al. 

2011). By eliciting control variables in additional surveys and via randomizing the assignment of 

participating subjects to treatments, it is possible to reduce noise in the data. Normally control and 

treatment groups differ only with respect to one design variable, so that causal inferences about the 

nature of behavioral change can be analyzed. One often preferred type of experiment is the randomized 

controlled trial (RCT) (Deaton and Cartwright 2018). In principle, in an RCT a proposed policy measure 

is implemented in reality and its impact evaluated against another (real) control group. However, running 

an RCT is often complicated, especially in industrialized countries, since they are costly, often not risk-
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free and/or difficult in terms of political feasibility for the implementing agency and restricted by law 

in the selection of the control group (Duflo et al. 2008). Moreover, it is usually not feasible to test several 

alternative policy designs in an RCT. 

This is why in this thesis another type of experiment was used for data collection: a framed lab-in-the-

field experiment (Charness et al. 2013, Harrison and List 2004) carried out with a subject pool of 

professionals (farmers) in March 2017. This type of experiment is easier to implement and administer 

than an RCT while at the same time providing the opportunity to gather data from professionals, which 

can increase the external validity of results (Henrich et al. 2010, Carpenter et al. 2005, Harrison and List 

2004). Farmers could participate in the experiment using their computer at home. The instructions for 

the experiment were framed according to the agricultural policy context (Alekseev et al. 2017, Thoyer 

et al. 2017). The participants had to make two simple decisions. In each of these, farmers were asked to 

allocate a total of 120 hectares between two alternative practices, one of them being a more 

environmentally-friendly alternative than the other. The first decision was the same for everyone and 

simulated the case without a policy, while the second one resembled one of six different CAP policy 

scenarios. To allow for clear inferences to be made and to reduce noise in the data, the participants were 

randomly allocated to one of these six scenarios (List et al. 2011, Duflo et al 2008). The experiment was 

further accompanied by a non-incentivized elicitation of the participant’s loss aversion parameters and 

an exit survey on socio-demographic, farm and behavioral characteristics. All participating farmers 

received a voucher for online shopping for taking the time to participate in the study. The amount 

depended on the decisions taken in the experimental part of the study and mimicked real-world monetary 

consequences of farming decisions to reduce the degree of hypotheticality of the experiment 

(Rosenboim and Shavit 2012, Camerer and Hogarth 1999, Smith and Walker 1993, Smith 1976). With 

this incentivized elicitation of behavior, revealed preferences instead of stated preferences can be 

measured. Furthermore, the experimental design was pre-tested with a focus group to test design aspects 

and ensure comprehension of the instructions in the target group. A more detailed description of the 

experimental design is given in article one. The instructions used in the experiment are included in 

appendix C. 
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The data obtained from the experiment was processed and analyzed with the use of various statistical 

methods. Regression models were used to compute the influence of explanatory variables such as 

treatment, as well as sociodemographic, farm and behavioral variables on the behavior in question, 

which was used as a dependent variable in the regression model (Moffatt 2016). The exact regression 

models used are specified in the articles along with the resulting coefficients and the variances explained. 

In addition, non-parametric statistical tests were used to determine the significance of the differences 

between treatment and control groups (Siegel and Castellan 1988).  

In the second article, a self-identity questionnaire (included in the exit survey) consisting of eight survey 

items was applied. To determine whether it is possible to find evidence of different self-identities in the 

sample population, the data resulting from this questionnaire was re-expressed with fewer variables 

using Principal Components Analysis (Joliffe and Morgan 1992). The resulting components could be 

interpreted in line with the theory of farmer self-identities (Burton and Wilson 2006). In a next step, the 

components were used as inputs for a Cluster Analysis (Ketchen and Shook 1996). In this way, different 

self-identity groups could be identified in the sample population, and it was furthermore possible to 

profile the participants according to the individual and farm characteristics of the farmers included in 

these groups.  

A literature review on the state-of-the-art in a given field of research formed the basis for all of the work 

presented in this thesis. Literature was obtained by using both digital search engines (e.g. Google 

Scholar, Scopus, Web of Knowledge) and digital libraries (such as JStore). For article three, which is 

solely based on literature research, published papers from the following fields have been taken into 

account: behavioral and experimental economics, public economics, social psychology and rural 

sociology. Interventions based on behavioral insights that were proposed in these fields were transferred 

into suggestions on adaptations to existing policies for the agri-environmental context.  

1.6 Contribution 

The main contributions of this thesis can be divided into (i) content-related contributions and (ii) 

methodological contributions 
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With respect to (i), each article provides a specific contribution to the field of behavioral agricultural 

economics: 

The first article contributes to the discussion on CAP design to increase sustainability. Specifically, it 

enriches the discussion on whether command-and-control or voluntary approaches are more suitable to 

increase on-farm ecological performance (Matthews 2013). Furthermore, it systematically assesses for 

the first time, how behavioral economic factors such as control aversion, loss aversion, green guilt and 

feelings of warm glow might affect farmers’ pro-environmental decisions under different components 

of the CAP. Lastly, with the issue of framing, it contributes to an ongoing debate on the use of framing 

and its effects on the perception of agricultural policies. While for example Broch and Vedel (2012) find 

a positive impact of a positive framing (in terms of environmental benefits) on program participation 

(with a Discrete Choice Experiment), Andrews et al. (2013) do not find a general effect of neither pro-

environmental nor profit frames on acceptance of conservation tillage with a survey-based experiment. 

It therefore remains unclear, what role the framing of agricultural policies on the adoption of pro-

environmental farming measures has.  

The second article advances research in the field of farmer self-identities by introducing a novel 

approach to measuring identities and profiling identity groups. Combining (revealed preference) data 

from an economic experiment with a cluster analysis is an approach not commonly found in the field. 

By introducing a new identity (dimension) based on this approach, the article also advances the 

conceptual understanding of farmer self-identities. 

The third article contributes to the public, scientific and political discussion on the future of the Common 

Agricultural Policy by introducing a behavioral economic perspective to policy design into the field of 

agri-environmental policy. It identifies relevant behaviorally-informed interventions and proposes fields 

of application within the CAP. This way, it opens up an important discussion on whether the use of 

respective interventions in this field is desired, feasible and effective. Furthermore, it provides guidance 

to researchers with respect to missing evidence and future research possibilities.  

With respect to (ii), a contribution of this thesis is the use of economic experiments in the context of 

agricultural policy evaluation and with a subject pool of professionals. Most studies in the field of 
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behavioral agricultural economics rely on self-reported survey and interview data and thus stated-

preference methods (e.g. Raymond et al. 2016, McGuire et al. 2015, Burton and Wilson 2006, Willock 

et al. 1999). In particular, studies investigating the role of several factors at the same time, e.g. using the 

Theory of Planned Behavior (Ajzen 1991), make use of extensive surveys (e.g. Lokhorst et al. 2011, 

Wauters et al. 2010, Fielding et al. 2008, Beedell and Rehman 1999). Laboratory and field experiments 

with farmers are still the exception. Notable exceptions include for example Rommel et al. (2018), 

Bougherara et al. (2017), Hermann et al. (2017), Meraner and Finger (2017), Vollmer et al. (2017), and 

more generally the use of Discrete Choice Experiments (DCE) (e.g. Wang et al. 2018, de Salvo et al. 

2018, Le Coënt et al. 2017, Kuhfuss et al. 2016a, Schulz et al. 2014, Espinosa-Goded et al. 2010, Ruto 

and Garrod 2009), which are theoretically and structurally different from the types of experiments 

outlined above (e.g. in terms of incentivization and design). Randomized controlled trails (RCT) in 

developed countries with substantial sample sizes are also rare. Studies published so far include, for 

example, Chabé-Ferret (2018) and Wallander et al. (2017). 

One reason why experiments with farmers are still the exception is that it is very difficult to recruit them 

as participants. In principle, the following means of recruitment are possible: (i) via postal 

correspondence, (ii) via email or mailing list, (iii) via telephone calls, (iv) through advertisements in 

magazines and newspapers, (v) through conferences, professional fairs or workshops, (vi) through 

training courses or vocational classes, and (vii) through agricultural programs at universities. The 

potential for generating an unbiased sample is highest in the direct and personal approaches (i) to (iii). 

However, obtaining personal (address) data is complicated, costly and time-consuming. In this study, 

cooperation with a credible partner organization was sought. The Agricultural Chamber of Lower 

Saxony is a public corporation that is responsible for the administration of several elements of the CAP 

(e.g. direct payments, AES and monitoring). It therefore has a database containing almost all farmers 

from Lower Saxony and is also much trusted by the farmers. By partnering with the Agricultural 

Chamber, data privacy issues could be excluded from the outset, since no contact data of the farmers 

involved was transferred to the researchers involved. By using the Chamber’s pool of addresses, 15,000 

letters containing an invitation to participate in the study and a participation code were sent to a random 

sample of the farmers who are subject to the greening regulations. This correspondence was 
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accompanied by an advertisement in a weekly magazine sent by the Agricultural Chamber to all farmers 

in Lower Saxony. Another important aspect for implementing this approach concerns the work of farm 

advisors and lobby group officials. Farmers often have a trusted relationship with their farm advisors 

and interest group contacts and might ask their opinion before participating in the study. It is therefore 

advisable to inform these groups beforehand about the study and convince them that the study has no 

negative consequences for the farmers involved. In our case, this was done via email correspondence 

via a respective internal mailing list of the Chamber.  

Using the procedure outlined above, it was possible to obtain a large and unique sample of farmers, 

enabling the use of a between-subjects design in the experiment (Charness et al. 2012). In this way, the 

impact of several different policy scenarios could be tested, while at the same time eliciting and 

controlling for various behavioral effects.
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„Solche Studien, an denen nur Landwirte teilnehmen, müsste es öfter geben. Teilen Sie die Ergebnisse 

der Öffentlichkeit und der Politik mit.“ 

Zitat einer bzw. eines Teilnehmenden 

 

 

“Such studies, in which only farmers participate, should be more frequent. Share the results with the 

public and with policy makers.” 

Quote from a participant
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„Ich habe noch nie bei so einer blöden Studie teilgenommen. […] Landwirtschaft gibt keine Punkte und 

es gibt auch nicht mehr Punkte für schöner wirtschaften! Landwirtschaft ist auch kein Spiel, sondern 

wir ernähren die Bevölkerung mit bewusstem Einsatz von PS und Dünger. […]“ 

Zitat einer bzw. eines Teilnehmenden 

 

 

“I’ve never participated in a stupid study like this before. […]Agriculture is not about earning points 

and one doesn’t get more points for better management! Agriculture is not a game either, we feed the 

population with the conscious use of pesticides and fertilizer. […]” 

Quote from a participant
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Abstract 

Farmers do not base their farm management decisions solely on profit calculations. Instead, different 
values and attitudes, social and cognitive factors can influence what a farmer decides, for example, with 
respect to sustainable farming. The concept of farmer identities tries to link the socially constructed 
“self” of the farmers with their management decisions. We use data from a lab-in-the-field experiment 
conducted in Lower Saxony (Germany) to empirically assess the prevalence of different identity groups 
in the farmer population. We find evidence for “productivist”, “work-centered” and “conservationist” 
self-identities and show that they matter for pro-environmental behavior both in the experiment as well 
as (self-reported) real world behavior. A cluster analysis based on farmers’ self-identities yields further 
insights into the complex reality of identity groups. We discuss our findings and conclude with further 
research needs and implications for policy advice. 
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3.1 Introduction 

Agricultural land-use is one of the main drivers of environmental degradation worldwide (Foley et al. 

2005). In the European Union, the Common Agricultural Policy (CAP) has been reformed several times 

with the aim of integrating environmental objectives and promoting sustainable farming (Matthews 

2013). The focus of these reforms was mainly on reinforcing command and control approaches, such as 

cross-compliance, and on creating financial incentives for pro-environmental actions, such as agri-

environment schemes. When evaluating effectiveness and adequacy of respective measures, an 

assumption often being made is that of utility-maximizing farmers who base their farming decisions 

solely on monetary calculations. The field of behavioral economics, however, has shown that this 

assumption is at least imprecise for most human beings, and that, for example, dispositional, social and 

cognitive factors can have a huge influence on our decisions, which are thus to be considered as 

“boundedly rational” (Shogren and Taylor 2008). A recent review presents a convincing amount of 

studies documenting these factors to be relevant also for farmers and their decision-making (Dessart et 

al. 2019). On top of that, a versatile literature from rural sociology and environmental psychology 

suggests that a multitude of factors are determining farmers’ willingness to conserve nature (i.e. why it 

can be “rational” for farmers to accept net losses or to forego profits while protecting or not protecting 

the environment) (Emery 2014, Lokhorst et al. 2011, Sattler and Nagel 2010, Burton et al. 2008, Burton 

and Wilson 2006). For example, it has been shown that farmers value a lot how their fields look like in 

terms of cleanliness and row-cropping and might thus hesitate to adopt sustainable farming practices 

that change the visual appearance of their fields even though they could be profitable (Burton et al. 

2008). On the other hand, a fraction of organic farmers is highly intrinsically motivated and would never 

consider switching (back) to conventional farming although profits could be higher (Darnhofer et al. 

2005).  

Some studies have recently linked these findings with the concept of self-identity3 (Sulemana and James 

Jr. 2014, Howley et al. 2015, McGuire et al. 2015). According to this research, farmers hold one (or 

several) of a set of different self-identities and depending on which one(s) they hold, they will have 

                                                      
3 We use the terms „self-identity“ and „identity“ interchangeably. Related concepts such as “social identity” will be defined below. 
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different pro-environmental preferences and will make different (sustainable) farming choices. The term 

“self-identity” in the scientific sense describes how we socially construct our “self” and how we define 

who we are (Hogg et al. 1995). From social psychology it is well known that our self-identity (or the 

multiple self-identities we hold) is an important determinant of individual behavior (Tajfel and Turner 

1986, Burke and Stets 2009). Furthermore, a recent review on behavioral factors affecting the uptake of 

sustainable farming practices by farmers suggested self-identities, among other dispositional factors, as 

being relevant (Dessart et al. 2019). It would thus seem intuitive to elicit “farmer self-identity” and 

investigate its role and effect when it comes to pro-environmental farming decisions. Yet currently 

neither an agreed-upon conceptualization of farmer identities nor standardized methods for measuring 

them are available. With respect to the methodology used, the field is characterized by very diverse 

research approaches differing considerably with respect to sample size, the number of identity groups 

considered and the way of defining them. For the latter, there are two basic approaches for defining 

identity groups applied in the literature. First, identity groups are defined from theory and then looked 

for in the data (confirmatory approach – e.g. used in Burton and Wilson 2006). Second, identity groups 

are defined directly from the data (exploratory approach – e.g. used in Wilson 1996). Furthermore, 

regarding the number of identity groups considered, some studies only contrast “conservationists” with 

“productivists”, therefore supporting a dichotomous and unidimensional approach to farmer self-

identities (Curtis et al. 2008, Wilson 2008, Power et al. 2013). We argue that such approaches neglect a 

significant part of the complexity a self-identity usually entails and might thus lead to wrong conclusions 

with respect to policymaking and public opinion.  

At the same time, we also argue that policymakers could and should use insights on farmer self-identities 

to improve policy design. It has been shown, for example, that it is possible to influence human behavior 

by addressing the proper identity of the recipient through adaptations to the wording and framing of a 

policy (LeBoeuf et al. 2010). Relevant in this context is also the only rarely addressed question of the 

prevalence of the different identity groups in the farmer population. This is especially important when 

it comes to the ex-ante evaluation of the potential effectiveness of a policy.   
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With this study we aim to complement existing research on the different farmer self-identities and their 

behavioral implications with a unique dataset of 451 farmers from Lower Saxony in Germany who took 

part in an economic lab-in-the-field experiment (see also Thomas et al. 2019). We have formulated three 

research questions that have guided the work presented in this article: 

1. Can we find evidence for the existence of different farmer self-identities? 

To answer this question, the lab-in-the-field experiment contained a questionnaire designed to 

elicit different facets that could be part of a farmer’s self-identity.  

2. What are the profiles of the different identity groups with respect to sociodemographic 

variables, farm types, behavioral characteristics and their prevalence? 

To answer this question, the survey data was analyzed with Principal Components Analysis 

(PCA) and Cluster Analysis to identify natural patterns of self-identities. The resulting groups 

were profiled according to a set of observable characteristics using non-parametric ANOVA on 

ranks. Prevalence was determined using a common two-step approach combining hierarchical 

and non-hierarchical cluster analysis (Ketchen and Shook 1996).  

3. How do identity groups differ with respect to pro-environmental behavior? 

To answer this question, we analyzed the influence of a farmers’ self-identity on decisions in a 

framed economic lab-in-the-field experiment simulating farmers’ decision-making and on self-

reported real-world behavior. 

The remaining sections of this article are structured as follows. Section 3.2 gives an introductory 

overview on the social psychological literature on self-identity and an extensive overview on the 

literature on farmer self-identities. Section 3.3 explains the research design and the analytical strategy. 

Section 3.4 presents the results. Section 3.5 discusses the results and limitations of our study and 

identifies conclusions with respect to future research needs and implications for policy advice. A focus 

is laid on how agricultural policies can be adapted in order to account for different farmer self-identities.  
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3.2 Theoretical background 

Several social-psychological theories can be regarded as relevant for our research. Social Identity 

Theory (Tajfel 1974), Identity Theory (Burke and Stets 2009) and – to a lesser degree – Bourdieu’s 

theory of cultural (and symbolic) capital (Bourdieu 1983). The first subsection gives a brief overview 

on these theories. The second subsection reviews the literature that has been published so far on farmer 

self-identities. The third subsection discusses why awareness of farmer identities is relevant for agri-

environmental policy.  

3.2.1 Different theories of the self and our identity 

Social Identity Theory was first formulated by Tajfel (1974) and further developed by Tajfel and Turner 

(e.g. 1979, 1986). It is mainly used to examine intergroup interaction and conflict but also offers an 

explanation of how humans view themselves. According to this theory, our (positive) self-perception is 

dependent on us belonging to a social group that can be defined and demarcated against other groups by 

specific characteristics. These group characteristics are our social-identity and we use it for example for 

in-group-out-group comparisons and try to act in the interest of our group (Brewer and Kramer 1986). 

Identity Theory (Burke and Stets 2009) is similar, but focuses more on how we see ourselves as a unique 

person and how we engage in role-related behaviors. According to identity theory, our self-identity can 

be defined as “[…] a set of meanings that define who one is when one is an occupant of a particular role 

in society, a member of a particular group, or claims particular characteristics that identify him or her 

as a unique person” (Burke and Stets 2009, p. 3). Examples of self-identities can be as simple as 

“teacher”, “member of the church” or “artist”. Each one is tied to a specific role fulfilled by the person; 

a role that triggers habitual actions validating a person’s self-concept (Stets and Burke 2000). Both 

theories thus try to explain how we socially construct our “self” and what role it has for our lives and 

decisions (Hogg et al. 1995).  

Finally, an interesting analogue can be found in Bourdieu’s theory of cultural capital. Apart from 

economic and social capital, Bourdieu defines a “cultural capital” that can be manifested in different 

ways. In an institutionalized form such as personal qualifications, in an objectified form such as status 

goods and in an embodied form. The latter corresponds to the “habitus of the individual” and can be 
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interpreted as a form of “long-lasting dispositions of the mind of body” (Burton et al. 2008, p. 19). All 

forms of cultural capital can become “symbolic capital”, which “is a condition whereby those with a 

particular habitus are able to recognize shared symbolic significance in the field” (ibid., p. 19). Taken 

together, embodied cultural capital can be regarded as a definition of the “self” and – when it becomes 

symbolic capital – is an important characteristic and determinant of a “group” or similar social construct.  

Especially from the research streams on Social Identity Theory and Identity Theory, we know that our 

self-identity is an important determinant of individual behavior. Kramer and Brewer (1984) and Brewer 

and Kramer (1986) showed that by manipulating the salience of a common social identity in a group 

playing a lab experiment simulating social dilemma situations, more weight was given by the 

participants to the collective outcome. Other studies lead to the conclusion that human behavior may be 

altered by addressing the (proper) identity in the wording or framing of a specific request for action 

(LeBoeuf et al. 2010), which seems to be a strong case for the use of nudges (Thaler and Sunstein 2008). 

Moreover, psychological studies applying the Theory of Planned Behavior with an added self-identity 

construct demonstrated that self-identity can predict both intentions and behaviors (Rise et al. 2010). 

This has also been shown specifically for the case of pro-environmental behaviors (Carfora et al. 2017).  

Finally, it has been pointed out that humans usually have several different self-identities (Burke and 

Stets 2009). Depending on the situational context and the salience of a particular identity we hold, one 

of them may take over the lead and thus influence our behavior more strongly (Hogg et al. 1995). The 

term “identity salience” describes a hierarchy of the different identities held by an individual. It is 

determined by how often an individual enacts a particular identity (McGuire et al. 2013). Identities that 

are enacted more often are also more salient (i.e. higher in the hierarchy). However, we cannot hold an 

unlimited set of different identities, and therefore a core-set of most important ones will form in the 

course of our live (Burton and Wilson 2006). In this respect, social psychological research shows that 

work-related or “occupational” identities are often included in this set (Callero 1985, Gordon 1976).  

In summary, it is evident that our decisions and behavior are strongly influenced by our self-identity, or 

to be more precise, by the self-identity that is most salient in a given situation. In terms of psychological 

processes, we use our self-identity to figure out the role we should play in a specific situation in a way 
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that our self-concept is validated. Moreover, (social) self-identities often relate to groups we feel 

included in and are used to define both what it means to be inside a specific group and how groups differ 

with respect to other groups.  

3.2.2 Different conceptualizations of farmer identities 

Outlining a “farmer identity literature” is not a straightforward endeavor. Some articles explicitly 

mention “farmer (self-)identity” or “farmer self-concepts”, others are talking about farmers’ 

“motivations” or “attitudes”. Related are also the fields of “farming styles” (Van der Ploeg 1993), 

“occupational identities” (Groth et al. 2014) and “landholder typologies” (Emtage et al. 2006) and finally 

articles from environmental or behavioral economics investigating (pro-environmental) preferences of 

farmers (Davies and Hodge 2009). The literature review in this subsection tries to give a complete 

overview on research explicitly dealing with self-identities of farmers and does not touch upon the 

related domains. 

The field of farmer identity research was started with studies applying the concept of “occupational 

identities” to the farming profession. For example, in a survey study, Bryant (1999) identified 30% of 

participating farmers as “traditional farmers”, and more than 40% had an identity related to managerial 

or entrepreneurial ideas. Some 14% even had occupational identities outside the farming community. 

Building on this literature, Burton and Wilson (2006) conceptualize farmer identity by using a 

hierarchical and layered approach of multiple self-identities. In their theoretical analysis they formulate 

three distinct farmer “self-concepts” (labelled “productivist”, “post-productivist” and 

“multifunctional”), which all incorporate four different identities (labelled “agricultural producer”, 

“agribusiness-person”, “conservationist” and “diversifier”) but in a different order and salience. For 

example, while in the productivist self-concept the agricultural producer and agribusiness-person 

identities are most salient and therefore dominant in many decision situations, in the post-productivist 

self-concept the conservationist identity is most important. The authors test their theoretical account in 

a survey case-study and report that 78% of the farmers had incorporated a producer identity (agricultural 

producer or agribusiness-person or both) in their self-concept, while only 31% and 8% had incorporated 

diversifier or conservationist identities in their self-concept, respectively. This led them to refine the 
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structure of their hypothesized farmer self-concept and to conjecture that “farmers’ self-concepts are 

still dominated by production-oriented identities.” (Burton and Wilson 2006, p. 95). McGuire et al. 

(2015) also adopt the idea of a salience hierarchy within farmer self-identities and apply a respective 

questionnaire in a survey among Iowa farmers. With a PCA, four identities were distinguished which 

were later labelled “productivist”, “conservationist”, “civic-minded” and “naturalist”. They furthermore 

test how these identities influence acceptance of five hypothetical policy scenarios. The regression 

models show that farmers do react differently according to their identity, with for example productivists 

opposing stricter water quality regulations more strongly than conservationists do. In another survey 

study, Sulemana and James Jr. (2014) argue that although it seems plausible that there is a “nesting” of 

different identities within each individual farmer, what we can often nevertheless find is a “consistent 

demarcation between the conservationist identity and the economic or productivist identity” (p. 50). 

They therefore use a dichotomous variable that labels a farmer as either productivist or conservationist. 

On top of that and building on further literature research they add the dimensions of optimism vs. 

pessimism and technology-oriented vs. traditional. In their survey, they confront participating farmers 

with attitudinal questions on several management practices that can be seen as unethical (but not 

necessarily forbidden). Farmers with conservationist, pessimist or technology-oriented identities were 

more likely to oppose the presented management practices. Sulemana and James Jr. (2014) furthermore 

stress an important difference between identity and attitude. In their view, identity is a more general and 

overarching construct whereas an attitude is always referring to a very specific thing or idea.  

Finally, some studies have used a cluster analysis to approach the topic of farmer self-identities. With 

respect to the adoption of water quality management, Barnes et al. (2011) find 29% resistors, 32% 

apathists, and 39% multifunctionalists. Kuehne et al. (2008) cluster irrigators according to the values 

they hold and get 25% investors, 25% lifestylers and 50% providers. Sorice et al. (2012) survey farmers 

about the reasons for owning drylands. They find three different groups of farmers which they label 

agricultural production (26%), multiple-objective (35%) and lifestyle orientation (39%). Lastly, Gorton 

et al. (2008), report on a comparative study in five European countries. They name their five clusters 

“independents” (18.7%), “pessimists” (24.7%), “protectionists, with a focus on primary agricultural 
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production” (18.4%), “protectionists, with a multifunctional focus” (18.9%) and “enthusiastic new 

entrants” (19.3%). 

Guillem et al. (2012) criticize the process of typology formation itself and argue that farmers do not 

identify with pre-defined groups and social desirability might well influence response behavior in 

respective survey studies. They suggest to validate given identity constructs with census data (i.e. past 

behavior). Their analysis reveals four farmer identity groups with the following prevalence: 35% profit 

oriented, 22% multifunctionalist, 22% traditionalist and 10% hobbyist. After profiling with census data 

they conclude that management decisions can be better explained by objectives rather than attitudes. For 

example, many multifunctionalists have a positive attitude towards the environment but nevertheless 

harm it with their practices (because the practices fulfill a specific objective).  

Another important limitation of the research presented in this section is the degree of subjectivity. Which 

variables qualify to delimit an identity is most often decided by the researchers. Wilson (1996) has built 

his concept of “farming philosophy” on a post-hoc coding of open text fields, so that participants 

themselves could decide, which aspects to mention. He finds only 9% of the farmers with a utilitarian 

approach, 14% with a conservation approach and 77% with a neutral approach.  

With this study we want to contribute to this stream of the literature by using data generated with an 

incentivized lab-in-the-field experiment. Incentivized experiments offer real money to their participants 

and are therefore said to suffer less from hypothetical or social desirability biases (Harrison and List 

2004). By combining the experiment with a cluster analysis, we provide a robust way of determining 

and profiling different farmer groups with respect to their self-identity. Our results thus offer deeper 

insights into behavior of identity groups than pure survey studies.  

3.2.3 Why farmer identities matter for agri-environmental policy making 

We can conclude from the literature review – despite the conceptual and methodological diversity that 

characterizes the research field – that environment-related variables (be they attitudes, preferences or 

values) are part of the core of what constitutes a farmer identity. This seems intuitive in the first place, 

since farmers are literally working with the environment and whether or not the environment will be 
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harmed should make a difference for them. The more interesting question is, what are the implications 

of this research? Below we give five examples of why policymakers should be aware of farmer 

identities: 

(1) Self-identities can be a significant barrier or catalyst of pro-environmental innovation and 

technology adoption. This is for example shown by Warren et al. (2016) for the example of 

short rotation coppice: farmers’ self-identity was one of the major determinants of the attitude 

towards the cultivation of woody crops.  

(2) Self-identities can affect farmers’ attitude towards stronger pro-environmental regulation. This 

was for example demonstrated by McGuire et al. (2015) for the case of water quality regulations. 

In their study, conservationist farmers were more in favor of stronger water quality regulations 

than productivist ones.  

(3) Self-identities can affect farmers’ compliance with respect to pro-environmental regulation. The 

results obtained by Sulemana and James Jr (2014) indicate that unethical behavior might be 

differently prevalent in different identity groups.  

(4) Self-identities can explain why farmers sometimes voluntarily and at own expenses engage in 

pro-environmental behavior. This gets for example evident in a study by Lokhorst et al. (2011) 

using the Theory of Planned Behavior (TPB). In their model, the intention to carry out 

unsubsidized conservation measures was related to the self-identity of the farmers who 

participated in the survey.  

(5) Self-identities and especially the social identity concept explain if, when and why farmers listen 

to and get influenced by fellow peers. Fielding et al. 2008 demonstrate this for the context of 

riparian zone management in another TPB-survey. Depending on the level of group 

identification (i.e. the strength of the social identity), farmers might react differently to in-group 

and out-group considerations and/or requests.  

Understanding farmer self-identities could thus help policymakers anticipate reactions to regulatory 

changes and to adjust the framing of the regulatory message in order to maximize the environmental 

(policy) effectiveness for each target group. 
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3.3 Research design 

We now turn to the presentation of the study design by briefly outlining the overall procedure of the 

study, and in particular the experimental design of the lab-in-the-field-experiment and the analytical 

strategy pursued to analyze the data.  

A detailed account of the experimental design can be found in Thomas et al. (2019). This overview 

highlights only those parts of the experimental design that are deemed relevant for the analysis presented 

in this article. In principal, the experiment can be classified as a framed lab-in-the-field experiment, as 

the decisions undertaken during the course of the experiment were explicitly framed around the farming 

context and also carried out by real farmers. The full set of instructions can be found in appendix C.  

3.3.1 Study overview 

The data was collected during a lab-in-the-field experiment in the federal state of Lower Saxony in 

Germany. A total of 451 farmers participated in the study. The main goal was to assess the influence of 

different behavioral traits on farmers’ decision behavior in different agricultural policy scenarios (see 

Thomas et al. 2019). Recruitment of participants was carried out with a letter that was sent to a random 

sample of 15.000 Lower Saxonian farmers that are subject to the greening regulations4. The letter 

contained a participation code, which enabled the recipient to participate in the study online, using any 

device with internet access and a browser installed5. In terms of observable characteristics, the resulting 

sample population did not deviate significantly from the parent population (for more information see 

appendix C). Participation in the study was incentivized to reduce the degree of hypotheticality in the 

experiment by introducing real financial consequences. This way, revealed preferences could be 

measured in a lab-like setting (instead of just stated preferences). The exact amount of money a 

participating farmer received depended on the decision taken in the experimental part (see below). The 

average incentive for participation in the study was 44.6€6.  

                                                      
4 The “greening regulation” makes part of the direct payments farmers are receiving conditional on uptake of three basic environmental 
protection measures (EU 2013b). Very small farms and organic farms do not have to comply with this regulation.   
5 The experiment was programmed and administered with “SoPHIE – Software Platform for Human Interaction Experiments” (Hendriks 2012). 
6 The amount was paid for participation in the whole online experiment and not only for the part analyzed in this article.  
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Apart from this experiment, the study contained a questionnaire to elicit socio-demographic 

characteristics, behavioral traits and farm characteristics of the participants. Included in this part was 

also a (non-incentivized) set of questions designed to elicit the farmer’s self-identity. Based on a 

literature research (Emery 2014, Burton et al. 2008), a list of 8 different items relevant for a farmer’s 

self-identity were presented to the participants with the request to indicate which ones they personally 

link to their work as a farmer (see Table 6 in Section 3.4). Because this list was still arbitrary, we also 

gave the participants the opportunity to name further aspects they connect to their work in an open text 

field. However, very few farmers used this field to express further aspects related to self-identity. 

3.3.2 Experimental design 

Each participant was presented with the same decision situation. As a farm operator in Lower Saxony, 

he or she had to split a total of 120 hectares between two different agricultural practices, labelled practice 

A and practice B. Practice B was explained to be more environmentally friendly than practice A, but 

was also more costly (examples were given). Any split in terms of integer numbers was allowed. The 

participants’ payoff partly depended on the decision taken.7 The corresponding payoff function 

calculating the number of points to be changed to Euros later, looked like the following function (see 

Table 5 for parameter description and values): 

𝜋𝜋𝑖𝑖 = 𝐼𝐼 +  𝐿𝐿𝐴𝐴(𝑝𝑝 + 𝑑𝑑) + 𝐿𝐿𝐵𝐵(𝑝𝑝 + 𝑑𝑑 − 𝑐𝑐).   

The parameter values corresponded to estimates of the equivalent real world parameters for Lower 

Saxony. The payoff function was discussed with farmers at a pretest of the experiment and was seen by 

them as realistic. It resembled a policy scenario where environmental protection is costly and no policy 

incentives do exist to enhance uptake of sustainable farming measures (practice B)8. Neoclassical 

economic theory would predict that farmers do not farm any hectare according to practice B under this 

scenario in order to maximize profits9.  

                                                      
7 Participants received a fixed payment of 15 Euros plus an additional payment depending on the decisions taken in the experimental part of 
the study. Participants could earn points in two different parts of the experiment, but only one part was paid. The part to be paid was chosen 
randomly by the computer.  
8 This situation resembles the European Common Agricultural Policy before any major incentives for sustainable farming were introduced in 
the early 1990s. Direct payments were granted for any farmed hectares, regardless of the farming practices used.  
9 In reality, issues of risk and uncertainty are likely to play a role, but these were abstracted from in the experiment to decrease complexity.  
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Table 5: Overview of parameters in the experiment. 

Parameter Description Value [Unit] 

LA Hectares farmed according to (conventional) practice A (participant 
choice) 0-120 [ha] 

LB Hectares farmed according to (environmentally-friendly) practice B 
(participant choice) 0-120 [ha] 

I Farm income from other sources than arable farming 15.000 [points] 

p Profit contribution per hectare from arable farming, equals to the 
contribution margin per hectare minus fixed costs such as rents 150 [points/ha] 

d Direct subsidy payment per hectare 325 [points/ha] 

c Additional costs of practice B (compared to practice A) per hectare 85 [points/ha] 
 

After this decision, participating farmers were required to make another similar decision that was not 

related to the analysis presented here. The behavioral traits of the participants (control aversion, green 

guilt, environmental consciousness, environmental responsibility and warm glow) were elicited with 

proxy questions (5-point Likert scales). Loss aversion was elicited following Wang et al. (2017). Real 

world behavior was measured by asking whether participating farmers are enrolled in the regional agri-

environment program10 and if so, with how many hectares.  

3.3.3 Analytical approach 

To analyze the data, we followed a two-part approach that resembles to some degree the approach taken 

by Balderjahn et al. (2018), Sorice et al. (2012) and Barnes et al. (2011). First, Principal Components 

Analysis (PCA) was used to explore the variance in the answers to our farmer identity questionnaire and 

thus assess individual self-identity dimensions (Research Question 1). The approach taken is exploratory 

in the sense that we do not limit the number of components retained due to prior theoretical 

considerations. The idea behind this method is to re-express the data with fewer variables or 

“components”. This analysis does not make any assumptions with respect to the underlying causes or 

the nature of the components. To allow for better interpretation of results we apply an orthogonal 

varimax rotation that secures that the components are not correlated with each other. After applying this 

technique, few as possible of the original variables correlate with the component but with the highest 

possible values. Based on the correlation patterns with the original 8 self-identity variables (see Table 

                                                      
10 Agri-environment programs offer farmers the possibility to voluntarily carry out sustainable farming practices while being refunded for the 
costs incurred. 
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6), we try to interpret the components in line with the theory of farmer identities outlined in section 

3.2.11 Given that every participant has a parameter value for each of the retained components, these can 

be seen as different identities with differing degrees of salience. To test the relevance of the individual 

salience of alternative self-identities for farmer behavior (Research Question 3), we analyze the effect 

of self-identity on revealed preferences in the lab and in the field. For this purpose, we run several 

regression models to investigate the role of the (standardized) components in explaining (1) behavior in 

the lab-in-the-field experiment (random effects Tobit model with hectares farmed according to practice 

B as dependent variable), (2) real world agri-environment program participation (Logit model with 

binary variable indicating current participation as dependent variable) and (3) share of eligible hectares 

currently enrolled in agri-environment programs (zero inflated beta regression with share of eligible 

hectares currently enrolled as dependent variable). 

The second part of the analysis applies a cluster analysis to identify distinct groups in the farmer 

population with respect to self-identities (Research Question 2). Again, an exploratory approach was 

taken without any prior assumptions as to how many groups there should be. To circumvent the problem 

of multicollinearity, we do not use the initial eight self-identity variables as input to the cluster analysis, 

but the three standardized components that resulted from the PCA. Since we used a varimax rotation in 

the analysis process, we can be sure the components are uncorrelated (Ketchen and Shook 1996). To 

define the number of clusters in the data, we use a hierarchical clustering algorithm with squared 

Euclidian distances and Wards linkage method (ibid.). A useful stopping criterion is the pseudo F-

statistic after Calinsky and Harabasz (1974). Having determined the number of clusters in the data, we 

then run a non-hierarchical k-means clustering based on the results of the hierarchical clustering to fine-

tune the allocation of observations to the clusters. This combination has been proven to be very powerful 

and reliable in a great number of studies (Punj and Stewart 1983).  

Since a cluster analysis does not come with a built-in statistical test (and thus without a p-value), there 

is no guarantee that the resulting groups are statistically different. Therefore, we use non-parametric 

                                                      
11 Data from the open text fields had to be discarded as only very few farmers used these fields to express further aspects that they link with 
their work. Farmers who did so, did this in a very inconsistent manner and often mixed their explanations with a general critique of the Common 
Agricultural Policy (although they were explicitly given the chance to voice critique in another part of the questionnaire). 
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analysis of variance (ANOVA, Kruskal-Wallis H-Test) to profile the groups according to a number of 

observable characteristics that have been elicited in the questionnaire part. To analyze whether affiliation 

to a cluster matters for a participants behavior (Research Question 3), we again run the regression models 

specified above, this time with dummy variables for cluster affiliation included.  

3.4 Results 

Table 6 gives an overview on participants response behavior with respect to the self-identity 

questionnaire included in the survey part. There seems to be considerable variation in the data giving 

first tentative evidence of the prevalence of different identity concepts.  

Regarding the quality of the self-identity questionnaire used, several measures can be used to describe 

the interrelatedness of the different items and thus the appropriateness of further aggregative techniques. 

Cronbach’s Alpha is at 0.6949, which is an acceptable value. The Kaiser-Meyer-Olkin measure of 

sampling adequacy can be interpreted as the proportion of variance in the data that might be caused by 

underlying components. A value above 0.5 justified further analysis with Factor or Principal 

Components Analysis. The eight self-identity variables score with 0.7493. A last criterion is given by 

Bartlett’s Sphericity Test, where a high significance indicates that further aggregation of the data might 

be useful (p = 0.000). 

Table 6: General overview of the distribution of the self-identity questions included in the questionnaire 

(answers to the question: “If you think about yourself, what do you link with your work as a farmer?”). 

Item N No (%) N Yes (%) 

Food production  82 (18.18%) 369 (81.82%) 

Responsible handling of animals 105 (23.28%) 346 (76.72%) 

Protection of natural resources and the environment 108 (23.95%) 343 (76.05%) 

Financial risks 152 (33.70%) 299 (66.30%) 

Shaping the landscape and rural areas 153 (33.92%) 298 (66.08%) 

Hard and demanding work 196 (43.46%) 255 (56.54%) 

Expertise in dealing with heavy machinery  212 (47.07%) 239 (52.99%) 
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Production of environmental goods such as clean water and fertile soils  225 (49.89%) 226 (50.11%) 

The complete results of the Principal Components Analysis can be found in appendix B. The PCA 

resulted in two components with an eigenvalue above one (component 1: 2.59, component 2: 1.24). An 

eigenvalue of 1 means that the component explains as much variance as any of the original variables 

did. According to Kaiser’s rule, only components with an eigenvalue of one or above should be retained. 

In our case, the third possible component to be retained has an eigenvalue of 0.98. We think it is justified 

to also use the third component for further analysis, since other studies – contrary to Kaiser’s rule – use 

cutoff values of 0.9 (e.g. Gorton et al. 2008). Table 7 shows the factor loadings of the three retained 

components after applying varimax rotation. To foster interpretation, low correlations (<0.3) have been 

blanked. The first component loads heavily on the items “rural development”, “production of 

environmental services” and “protection of the environment”. The second component is characterized 

by the items “hard and demanding work”, “high financial risks” and “expertise in using heavy 

machinery”. Lastly, the third component correlated strongest with “food production” and “responsible 

handling of animals”. We interpret these and the following results below in section 3.5. 

Table 7: Factor loadings of the three retained components after applying varimax rotation.  

Variable Comp 1 Comp 2 Comp 3 Unexplained 
Work   0.6602  .3354 
Rural  0.6014   .3666 
Risk  0.5708  .4243 
Food    0.5068 .5352 
Services 0.5299   .3589 
Machine  0.4557  .4402 
Protect 0.5075   .4734 
Animal   0.8108 .2535 

Loadings < 0.3 are blanked.  

Table 8 summarizes the results of the three models used to analyze the influence of the three components 

on actual behavior, while detailed result tables and definitions of all variables are provided in appendices 

B and C. The models show an effect of the first component on decision behavior in the experimental 

part. Participants with higher values of component one farmed significantly more hectares according to 

practice B than those with lower values. Furthermore, these participants were also more likely to be 

enrolled in an agri-environment program with their real farming business, although this effect is only 
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weakly significant. However, there was no effect of component one on the share of hectares enrolled. 

Components two and three did not have an effect in any of the models. 

These results could have been affected by multicollinearity. For example, environmental consciousness, 

environmental responsibility or green guilt could be strongly correlated with standardized component 1, 

thus affecting its significance. The same could be true for control aversion and standardized component 

3. To account for that, we have included in appendix B a table reproducing the regressions from Table 

8 without control variables other than the standardized components, and furthermore a correlation matrix 

for the behavioral factors and the standardized components. With the new regressions, the significance 

of the results already documented in Table 8 gets stronger, and a new significance for standardized 

component 2 in the Tobit model for explaining behavior in the experimental part shows up. The 

correlation matrix shows low to moderate correlations between several of the components and 

behavioral factors. In total, this strengthens the confidence in the initial results. 

With respect to the cluster analysis, the highest pseudo F-statistic according to the Calinski-Harabasz 

stopping rule could be obtained for an 11 cluster solution. Since the F-statistics between the different 

cluster solutions are only marginally different (ranging from F = 224.64 for three clusters to F = 255.93 

for the solution with 11 clusters), we decided to first report a two cluster solution (F = 247.25) to foster 

interpretation in terms of the general differences of the farmer groups (higher sample size for the groups). 

In this case, non-hierarchical cluster analysis resulted in both clusters having approximately the same 

size (cluster one: 208 participants [46%]; cluster two: 243 participants [54%]). Table 9 presents the 

profiles of the average participants in clusters one and two respectively.  

Table 8: Results of the econometric estimations for the principal components.  

Variable a Tobit Model b 
[Lab-in-the-field] 

Logit Model b 
[AEM participation] 

ZOIB Model b 
[Share of eligible 
AEM hectares] 

Age .20013072 -.00576143 0.01028694 

Female 6.1968106 .13649282 -.16891565 

Fulltime -7.6012566 .664131** -.1687724 

Education c -3.7466057* .08112278 -.25064732*** 

Farm Size -.03076477 .00171666* -.00038558 
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No Livestock -18.055352*** -.00239671 -.37910722 

Diversifier d 2.4574706 .1555415 .12341601 

Environmental Consciousness 1.3753364 -.03032687 .04910667 

Environmental Responsibility 4.1889539 .10773486 -.09328443 

Loss Aversion 1.8036646 -.13089372 -.21249187** 

Control Aversion -4.9420832*** -.1317823 -.02162581 

Green Guilt 2.6205174 .06586837 .05169296 

Warm Glow 1.8092819 .06778894 .03266561 

Standardized Component 1 6.1835884** .20658259* .05800953 

Standardized Component 2 -3.2102109 -.1475091 -.01241921 

Standardized Component 3 -4.3946461 -.06549227 .06035166 

Constant 27.936464 -1.0182437 .50146592 

a: A detailed description of the dependent variables can be found in appendix C. 

b: Model coefficients; *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.  

c: For the regression this variable was coded in an increasing manner from 0 (Elementary School) to 4 (A-Level). 

d: Diversifier means the participant indicated at least two further sources of income besides arable farming and animal 
husbandry (e.g. agri-tourism, photovoltaic, forest). 

The results reveal that farmers in cluster two are slightly older and better educated than farmers in cluster 

one. The former are more likely to be part-time and pure arable farmers and operate smaller farms. 

Furthermore they have lower values for environmental consciousness and environmental responsibility 

and are less affected by feelings of green guilt (Kotchen 2009). The values for the standardized 

components are significantly lower in all three cases in cluster two, whereas the difference is smallest 

for values of component three. With respect to our measures of actual behavior, cluster affiliation did 

not show up as a significant variable in any of the regression models (see appendix B). 

Table 9: Profiles of the average farmer in the two clusters. 

Variable a (mean) Cluster 1 
N = 208 

Cluster 2 
N = 243 K-Wallis h-test 

Age (years) 45.28846 47.79835 0.0428 

Female (binary) .1298077 .1481481 0.7370 

Fulltime (binary) .7692308 .5308642 0.0001 

Education b (scale 1-4) 2.548077 2.744856 0.0570 

Farm Size (hectares) 94.17788 88.23045 0.0001 

No Livestock (binary) .2067308 .4074074 0.0002 
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Diversifier c (binary) .3461538 .3168724 0.5917 

Environmental Consciousness (scale 1-5) 4.3125 4.102881 0.0259 

Environmental Responsibility (scale 1-5) 4.100962 3.851852 0.0094 

Loss Aversion (scale 1-5) 3.721154 3.617284 0.3158 

Control Aversion (scale 1-5) 3.567308 3.411523 0.2205 

Green Guilt (scale 1-5) 3.615385 3.325103 0.0201 

Warm Glow (scale 1-5) 3.480769 3.419753 0.6079 

Standardized Component 1 .7934566 -.6791727 0.0001 

Standardized Component 2 .6995145 -.5987614 0.0001 

Standardized Component 3 .4668907 -.3996431 0.0001 

a: A detailed description of the dependent variables can be found in appendix C. 

b: For the analysis this variable was coded in an increasing manner from 0 (Elementary School) to 4 (A-Level). 

c: Diversifier means the participant indicated at least two further sources of income besides arable farming and animal 
husbandry (e.g. agri-tourism, photovoltaic, forest). 

 

The results of the 11 cluster solution can be found in appendix B. Cluster sizes range from 14 (3%) to 

117 (26%) participants. Due to the low sample size in several cases, we have refrained from statistical 

testing. Instead, we report on descriptive differences below and carefully try to interpret the clusters in 

the discussion.  

Cluster 1 (10%): Participants in this cluster score high in their values for component one and three and 

less so for component two. They are younger than the population mean and less affected by feelings of 

control aversion.  

Cluster 2 (26%): Participants in this cluster score high in their values for all three components. Most of 

them work full time and they are more affected by control aversion than the population mean.  

Cluster 3 (6%): Participants in this cluster have high values for component one and two and low values 

for component three. They are older and better educated than the sample mean and run bigger farms. 

Most of them do not have livestock and are open to income diversification. They score low on control 

aversion and high on environmental responsibility and green guilt.  
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Cluster 4 (8%): Participants in this cluster have low values for components 2 and 3 and higher values 

for component one. They are less likely to be female than in the population mean. They score lower on 

control aversion and loss aversion.  

Cluster 5 (5%): Participants in this cluster have very low values for all three components. They are less 

likely to be female than in the population mean. They run smaller farms and many do not have livestock. 

They are less open to income diversification than the population mean. Moreover, they score lower on 

environmental consciousness and responsibility and are less affected by feelings of green guilt and warm 

glow. 

Cluster 6 (6%): Participants in this cluster have low values for all three components. They are better 

educated than the population mean and more female farmers are prevalent. They run smaller farms and 

are not very open to income diversification. They suffer more from feelings of green guilt than the 

population mean.  

Cluster 7 (6%): Participants in this cluster score low in case of components one and three and high for 

component 2. They are older, often part-time farmers, and have high values for environmental 

consciousness. They suffer less from feelings of green guilt than the average participating farmer.   

Cluster 8 (3%): Participants in this cluster have low values for component one and three and higher 

values for component 2. They run the smallest farms in the sample and suffer more often from control 

aversion.  

Cluster 9 (9%): Participants in this cluster have low values for component one and higher values for 

components two and three. They are younger than the population mean and mostly full-time farmers. 

They score low on environmental responsibility, green guilt and warm glow.  

Cluster 10 (12%): Participants in this cluster have low values for component 2 and higher values for 

components one and three. They have higher values for green guilt and warm glow than the population 

mean.  
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Cluster 11 (9%): Participants in this cluster have low values for components one and two and high 

values for component three. They are less likely to be female, run smaller farms and have livestock on 

their farm. Moreover, they have higher values for loss aversion than the population mean. 

Separate regression models for cluster affiliation in the eleven cluster solution were not run, due to low 

statistical power for some clusters.  

3.5 Discussion 

The discussion section is structured as follows: the first three subsections discuss the implications of our 

results for our three research questions. The fourth subsection critically reflects our results and discusses 

limitations of the research presented in this article. The final subsection identifies further research needs 

and formulates policy advice.  

3.5.1 Can we find evidence for the existence of different farmer self-identities? 

The answers to the self-identity questionnaire used in the survey part included enough variation to justify 

further analysis. i.e., not all farmers link the same aspects with their work as a farmer. The Principal 

Components Analysis suggested three distinct variables suitable for re-expressing the different 

identities. The first one can be designated as a kind of “conservationist” identity, since it encompasses 

the ideas of rural development, environmental protection and even the production of environmental 

goods and services. This is in line with many of the studies cited in the literature overview (e.g. Sulemana 

and James Jr 2014, Burton and Wilson 2006). The third component loads on food production and 

responsible handling of animals, i.e. it implies some kind of “productivist” identity. This again can be 

found in almost all studies cited above. The second component, however, does not offer such a 

straightforward interpretation. Being correlated with hard work, financial risks and heavy machinery, it 

somehow entails elements of both a lifestyle (in terms of the work pursued) and a pessimistic view on 

agriculture. We think identity labels such as “lifestyler” (Kuehne et al. 2008), “hobbyist” (Guillem et al. 

2012) or “traditionalist” (ibid.) do not really fit in this case (at least not one alone). Instead, we suggest 

the term “work-centered” identity, as all of the relevant items here focus on what being a farmer implies 

for the person itself, instead e.g. for the environment or food production.  
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The idea of multiple identities being present in one individual at the same time is explicitly incorporated 

in our research design. After the PCA, every participating farmer has a value for each of the three identity 

concepts outlined above. The interplay between these three variables can be used to search for natural 

group patterns in the data (see section 3.5.2). Although the three identity variables give information 

about how strongly the different identity concepts might be prevalent in one individual, they cannot 

necessarily be interpreted in terms of a salience of the different identities. This means for example, if 

someone has a low value for the conservationist identity, we do not know if we can nevertheless activate 

this identity with, for example, a tailored policy instrument or if this person is simply not pro-

environmental at all.  

3.5.2 What are the profiles of the different identity groups with respect to sociodemographic variables, 

farm types, behavioral characteristics and their prevalence? 

The two cluster solutions can serve as a starting point for further analysis: If we would divide the 

population of participating farmers in just two subgroups, how would these look like? The first cluster 

is characterized by relatively high values for all three identity dimensions. However, values for the 

productivist identity are on average lower than for the other two identity constructs. This could mean 

that production of food is still important for these farmers, but that they also value a lot what this means 

personally for them (“work-centered” identity) and whether or not the environment is harmed 

(“conservationist” identity). This can be seen in line with Burton and Wilsons (2005) 

“multifunctionalist” self-concept or the “multifunctionalist” identities found in other studies (Guillem 

et al. 2012, Sorice et al. 2012, Barnes et al. 2011, Gorton et al. 2008). Compared to farmers in the second 

cluster, they are more often working full-time, run slightly bigger farms, and score higher in terms of 

environmental preferences and green guilt. The second cluster is characterized by much lower values 

for all three identity variables. It should be noted that the difference for the productivist identity variable 

between the two clusters is smallest. We interpret these findings in the following way: In general, 

farmers in cluster 2 are much less guided by an overarching farmer work-ethic and may even have 

occupational identities outside the farming domain (cf. Bryant 1999). This is supported by the fact that 

more farmers in cluster two are only working part-time than farmers in cluster one do. However, if they 
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are guided by a self-identity it is most likely to be the productivist one. Farmers in this cluster are older 

than farmers in cluster one and are also slightly better educated. Furthermore, the proportion of farms 

without livestock is higher. Interpretation of these characteristics is difficult and there is no intuitive 

label that can be given to this group of farmers. We think that the labels “profit oriented” (cf. Guillem 

et al. 2012), “hobbyist” (ibid.) and “pessimistic” (cf. Gorton et al. 2008) from the literature could be 

somehow related. With respect to the prevalence, it is very interesting to see slightly more farmers 

allocated to the second group (53%). It seems that farmers in cluster two have a much less strong picture 

of their occupation than farmers in cluster one and their occupational identity (as a farmer) might be 

much less salient for them in general. 

The eleven cluster solution shows how diverse self-identity approaches to farming can be. It is of course 

difficult to perfectly delineate the different clusters against each other and fill every group with a distinct 

meaning. However, for some groups interpretation comes quite easily: Cluster two for example is – with 

26% - the most prevalent group. These control-averse full-time farmers score relatively high in all 

identity dimensions and are also slightly younger than the population mean. They can be seen as a core 

group of “real farmers” that are younger and already have incorporated a multifunctionalistic mindset 

(Wilson 2001). Farmers in cluster three are on average the oldest and run the biggest farms in the sample. 

Interestingly, they do not have a strong productivist attitude and instead score high on conservationist 

identity, environmental responsibility and green guilt. Since these big farms are potentially also the most 

harmful ones (in terms of impact), this result might, however, also be driven by a social desirability bias. 

Cluster five farmers have low values in all three identity dimensions and might thus have occupational 

identities outside the farming domain. This is supported by the high prevalence of part-time farmers and 

the smaller average farm size in this cluster (Race et al. 2012). The same is true for cluster six, with the 

difference that cluster six farmers are better educated and have more livestock. Cluster eight has the 

smallest farms and also most part-time farmers. In contrast to clusters five and six, they have high values 

for the work-centered identity dimensions so that they could be regarded to some degree similar to the 

“hobbyists” and “lifestylers” found in other studies (Guillem et al. 2012). Clusters nine to eleven all 

share high values for the productivist identity, with cluster ten going more into the “multifunctionalist” 
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and clusters nine and eleven more into the “pure productivist” direction. This is also supported by 

relatively low values for green guilt, warm glow and environmental responsibility.  

3.5.3 How do identity groups differ with respect to pro-environmental behavior? 

From the regression models, it becomes obvious that farmers holding a stronger conservationist identity 

(higher value of principal component 1) do behave differently from farmers with lower values of the 

respective identity domain. This could be shown for behavior in the lab-in-the-field experiment as well 

as for real world agri-environment program enrollment, although the effect was less strong in the latter 

case12. This means a non-salient or not pronounced conservationist self-identity lowers the probability 

of a farmer to undertake pro-environmental action(s). It should also be noted, however, that cluster 

affiliation in the two cluster solution did not show a significant contribution to explaining behavior. 

Also, the share of eligible hectares enrolled into agri-environment programs is not significantly affected 

by identity. This could be due to the fact that the share of hectares a farmer decides to enroll is much 

more constrained by factors other than self-identity (Greiner and Gregg 2011).  

3.5.4 Critical reflection and limitations 

A limitation of the research presented here is the utilized self-identity questionnaire. Reducing a farmers’ 

self-identity to eight items results in a loss of complexity and realism. For example, we could have added 

an item on autonomy (Stock and Forney 2014). However, the questionnaire needed to be applicable in 

our study context (and therefore to be short) and was therefore reduced to the core dimensions that we 

thought would matter for farmer identity (which are of course debatable). Furthermore, our study shares 

some of the common weaknesses of studies in the field of (occupational) identity research, such as 

arbitrary selection of underlying theory and thus item generation. Another often voiced line of critique 

is that of social desirability bias affecting the farmers’ answers and choices (cf. Guillem et al. 2012). 

Although we think that this type of behavior cannot be precluded, we should see a much stronger 

tendency towards pro-environmental decisions and answers in the questionnaire part if this would have 

been the case. More fundamental is the critique that cluster analysis is data driven and does not 

                                                      
12 Furthermore, it should be noted that behavior in the experiment was only weakly correlated with self-reported real-world behavior (see 
appendix B) 
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necessarily produce meaningful results (Balderjahn et al. 2018). We think this is definitely true and tried 

to “fill” our clusters with meaning by profiling the farmers in the clusters according to socio-

demographic and farm characteristics and behavioral variables and by taking into account enough theory 

when interpreting our findings.  

Our study might have benefitted from collecting additional data on the “social identity” aspects. For 

example, an item on whether being together with fellow farmers matters for the participants could have 

yielded further insights. In general there is consensus in the literature that farmers do have very strong 

networks and rely on opinions of other farmers (Fielding et al. 2008, Burton et al. 2008). However, 

recent behavioral economic studies did not find a strong effect of social comparisons on farmer behavior 

(e.g. Wallander et al. 2017). It is therefore questionable if and for what types of decisions farmers are 

listening to peers and whether this matters for pro-environmental action. 

3.5.5 Research needs and policy advice 

In our opinion, future research should focus more on the causal relationship between farmer identity and 

individual behavior. An important next step should be a clean design rolled out in the field that tests 

how respective identities can be activated and how the salience of different identities can be influenced. 

With this knowledge it could be possible to adapt policies towards greater effectiveness and acceptance. 

The different self-identity dimensions found in our study can be a starting point for this research.  

Many researchers doubt that it is possible and/or feasible to fine-tune (agricultural) policies to individual 

types (of farmers)13. We think that reality renders this skepticism misguided since we already see many 

policies and programs being targeted at individuals using e.g. social media. Targeted policies are already 

reality and will become much more prevalent with ongoing digitization. Therefore, we think agricultural 

policymakers could use the possibilities offered by this new way of delivering policy to its recipients, 

within ethical and legal boundaries. This request has also been made by other researchers before (Greiner 

and Gregg 2011, Blackstock et al. 2010). It is not about manipulating choice but rather about adapting 

policies to its recipients and thus making it more appealing and digestible. We admit that a directly 

                                                      
13 At least, this critique was often formulated at conferences when we argued for a better targeted delivery of policies to the farmers.  
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targeted delivery (i.e. offering a specifically framed measure or program to farmers holding a particular 

identity) seems infeasible for now, since the identity type of a given farmer is not known by the regulator. 

This analysis furthermore shows that identity groups are manifold and identity dimensions are not well 

correlated with easily observable variables (such as socio-demographics) that could be used for 

targeting. However, it could be worthwhile to target environmental programs to subgroups by creating 

different program lines and adapting their appearance to the different identity groups. Program line 

appearance could differ with respect to the measures being offered, the objectives being framed, the 

motives and attitudes being addressed and the wording being used. Farmers would then be able to self-

select into the program line most attractive to them. 
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„Wenn ich mich als Landwirt nicht mehr über die Vielfalt der Natur auf meinen Flächen freuen kann, 

sondern Angst vor weiteren Sanktionen und Auflagen habe, dann gibt es nur Verlierer.“ 

Zitat einer bzw. eines Teilnehmenden 

 

 

“If, as a farmer, I can no longer rejoice in the diversity of nature on my land, but am afraid of further 

sanctions and conditions, then there are only losers.” 

Quote from a participant



Using Behavioral Insights 
 

79 
 

Chapter 4: 

Using behavioral insights to leverage environmental performance of the Common Agricultural 
Policy * 

 

 

Fabian Thomas1  Ann-Kathrin Koessler1  Stefanie Engel1 

 

 
1 Address: Alexander von Humboldt-Professorship of Environmental Economics, Institute of 
Environmental Systems Research, University of Osnabrück, Germany 

 Corresponding author: fabian.thomas@uni-osnabrueck.de   

FT proposed the outline of this article. FT, AK and SE jointly wrote the article.  

 

Abstract 

Nudges or, more generally, behaviorally-informed interventions are gaining attention across several 
policy domains. A domain that has not yet benefitted from behavioral adaptations in the policy design 
is the field of agricultural policy. It has been widely argued that structural changes to the prevailing 
subsidy-based system are urgently needed in order to increase the sustainability of the agricultural 
sector. We argue that this is a good opportunity to complement the existing set of policy instruments 
with behaviorally-informed interventions. By reviewing literature from behavioral (agricultural) 
economics and rural sociology and combining it with existing evidence from social psychology and 
public economics, we highlight possible fields of application and discuss research needs and 
implications for policy designs, focusing on the case of the European Common Agricultural Policy 
(CAP). Our contribution is twofold. First, we link behavioral insights to the discourse on the reform and 
architecture of the CAP. Second, we also aim to advance the view on behaviorally-informed 
interventions in general. To this end, we not only discuss standard system-1 nudges, but also take 
system-2 nudges and boosts into account. 
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4.1 Introduction 

The agricultural sector is one of the driving forces of environmental degradation and ecosystem service 

loss (Foley et al. 2005, Pretty et al. 2010). Agricultural policies in place to regulate the agricultural sector 

often still perform poorly with respect to their sustainability goals (Pe’er et al. 2014). This paper 

discusses how behaviorally-informed interventions can complement existing policy instruments and 

potentially leverage environmental performance of the European Common Agricultural Policy (CAP).  

Insights from disciplines such as (social) psychology, sociology and behavioral economics (here referred 

to as “behavioral insights”) have recently altered the way we see, discuss and use policies and policy 

instruments to govern human societies (Loer and Leipold 2018, Loewenstein and Chater 2017). The 

notion of rational and self-interested decisions undertaken by homines oeconomici that has long 

dominated the debate on policy design in economics is slowly getting replaced by a much more realistic 

model of human decision-making; one that allows for other-regarding preferences (“bounded self-

interest”) and considers limited cognitive abilities (“bounded rationality”) and self-control (“bounded 

self-control”) (Mullainathan and Thaler 2000, DellaVigna 2009, Gsottbauer and van den Bergh 2010). 

With this altered view, it became evident that getting the prices right may not be the only way of 

effectively steering human behavior, and that in some cases it might not change behavior at all or even 

in undesired ways (Dhami 2016). It has been widely argued that this more general, behavioral view on 

human behavior can contribute to understand socially inefficient outcomes and why conventional policy 

instruments may not achieve their goals (Shogren and Taylor 2008)14. The concept of nudging has been 

proposed as either alternative or complementary policy approach to address the complexities in human 

behavior and promote more socially desirable outcomes (Thaler and Sunstein 2008). The approach has 

received an extraordinary amount of attention. Some argue that nudges shall be able to “de-bias” humans 

and bring them closer to “rational” choices (i.e. they only work because humans are boundedly rational) 

(Reisch and Zhao 2017). While the discussions of whether this is really true and whether this is what 

policymakers should do remain open (Schubert 2017), one has to acknowledge that the empirical 

evidence available so far looks quite promising when it comes to the potential of nudges to promote 

                                                      
14 We find it misleading and thus avoid here to use the term “behavioral failures” (Shogren and Tailor, ibid) to denote deviations from the 
standard homo oeconomicus model. 
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more socially desirable behavior. For example, it has been shown that with a simple switch from an opt-

in to an opt-out (default) procedure, green energy use or retirement savings plans can skyrocket to more 

socially optimal rates (Pichert and Katsikopoulos 2008, Madrian and Shea 2001). In some studies, 

simple means-based social comparisons in conjunction with symbols of social (dis)approval could help 

to increase towel re-use or decrease energy and water consumption (Schultz et al. 2007, Goldstein et al. 

2008, Allcott 2011). And finally, making environmental considerations more salient in the description 

of a choice situation can apparently help people make better transportation choices (Bolderdijk et al. 

2013). From these examples and from the fact that several governments have established so-called 

“nudge units” (Croson and Treich 2014), one can see that several domains of public policy have already 

started using behavioral insights and adapting their policy designs. With this article, we want to draw 

attention to a domain that has not (yet) benefitted so much from behavioral insights: that of land-use 

decisions undertaken by farmers and the domain of agricultural policy in general (Reddy et al. 2017, 

Byerly et al. 2018, Palm-Forster et al. 2019). Since cultural, social and institutional backgrounds are 

very diverse in different parts of the world and since these matter a lot when it comes to behaviorally-

informed interventions, we will focus our paper on one specific, yet major case: that of the European 

Common Agricultural Policy (CAP). Nevertheless, we think that our discussion also has relevance for 

other agricultural and agri-environmental policy settings around the globe.  

So, why is the CAP still a policy for the homo oeconomicus’ farmer? The CAP has been put in place as 

one of the first pan-European policies and thus has a long history of changes and reforms. Path 

dependencies, e.g. with respect to guaranteed prices and other forms of market regulation, have made 

fundamental changes to the architecture of CAP very difficult for a long time (Daugbjerg 1999, 2003). 

However, with many planetary boundaries being at stake and a stronger societal concern for 

sustainability in general, a window of opportunity has evolved; one that might allow for more 

fundamental changes to the CAP especially with respect to the choice of policy instruments and their 

designs. On the one hand, it is evident nowadays that the agricultural sector is a major contributor to a 

wide range of environmental problems, including, e.g., ground- and surface water pollution, biodiversity 

loss and soil degradation (Foley et al. 2005, 2011). On the other hand, agricultural production can lead 

to many co-benefits, including the production of (impure) public goods such as cultural landscapes and 
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a range of important ecosystem services (Power 2010, Kremen and Miles 2012). A part of the current 

reform debate thus focuses on the question of how to reduce negative externalities of intensive 

agriculture, while guaranteeing and supporting the production of food and ecosystem goods and 

services. It is increasingly argued that the high share of the EU’s budget going to the CAP can in the 

future only be justified with a higher amount of public goods and services produced (Swinnen 2015).  

With this article, we aim to combine the knowledge on farmer behavior accumulated in the agricultural 

sciences with approaches of behaviorally-informed interventions that have been implemented, tested or 

discussed in other policy domains. This discussion has recently been advanced by Dessart et al. (2019), 

who review evidence on behavioral factors that influence pro-environmental farmer behavior and 

propose initial directions for further reforms of the CAP. Moreover, Palm-Forster et al. (2019) review 

behaviorally-informed interventions that have already been tested in the agricultural domain. They 

conclude that the huge potential of behaviorally-informed interventions largely remains untapped in the 

agricultural sector (ibid.). This view is also supported by a review on pro-environmental nudges from 

Byerly et al. (2018) and a policy perspective from Reddy et al. (2017), which both propose to advance 

our knowledge on the applicability of behaviorally-informed interventions in the agricultural domain. 

In this article, we therefore elaborate how insights from the behavioral sciences can be used to expand 

the existing set of policy instruments in the agricultural sector. We propose a set of concrete adjustments 

that could be made in the upcoming reform(s) of the CAP and that could help to make it more effective 

in reaching its sustainability goals by relaxing the underlying assumption of the homo oeconomicus. 

Our contribution is not only to the discourse on the reform and architecture of the CAP but also attempts 

to advance the view on behaviorally-informed interventions in general. We propose to broaden the view 

on standard (“system-1”) nudges and its relatives by explicitly taking “system-2” nudges and boosts into 

account as well.  

The upcoming section provides an overview of the most important fields of reform with respect to the 

integration of environmental issues into the CAP. Next, section 4.3 presents a typology of behaviorally-

informed interventions, while section 4.4 proposes for each intervention possible applications within the 

fields of reform inside the CAP. Section 4.5 concludes and elaborates on the limitations of behaviorally-
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informed interventions. Lastly, we close with a proposal for policymakers to better integrate behavioral 

insights into the policy process on the one hand, and to adapt research and policy agendas to advance 

the evidence base for the applicability of behaviorally-informed interventions on the other hand.  

4.2 Fields of reform inside the Common Agricultural Policy 

The CAP came into effect in the early 1960s and has been reformed several times since then in terms of 

goals and instrumentation. In its current form, the two main elements are referred to as pillar 1 and pillar 

2. Pillar 1 comprises mainly direct payments to the farmers, while pillar 2 subsumes several policy 

instruments aiming at rural development and environmental protection. In this section, we briefly 

summarize the current reform debates with respect to pillar 1, pillar 2 and overarching policy areas such 

as communication and monitoring of the policies. We explicitly focus on issues related to environmental 

performance of the CAP, since this topic dominates many of the reform debates (Swinnen 2015) and 

since behaviorally-informed interventions seem to be especially applicable in these cases (Byerly et al. 

2018). 

4.2.1 The communication between farmers and society 

According to a recent Eurobarometer survey, 92% of European citizens think that the agricultural sector 

is important for the future; 45% think the financial support given to farmers is about right, while 90% 

think financial support should be lowered if environmental standards are not met; 30% think the 

agricultural environment has improved in terms of quality; and finally, 25% consider protecting the 

environment as one of the top three responsibilities of the CAP (EC 2018a). These numbers illustrate 

quite well the tension between the demand for further financial support of farmers on the one hand and 

environmental considerations on the other hand. More and more, farmers are made responsible for the 

state of the environment, and many farmers feel stigmatized by this (Spiegel Online 2018, FAZ 2015).  

These feelings are aggravated since for a long time, society  ̶  via the use of European Union funds, 

which are essentially taxpayers' money   ̶  has been paying farmers to do exactly what is nowadays 

considered to be problematic behavior (Garzon 2006). In the meantime, farmers have created path-

dependencies by specializing and getting indebted, e.g. for building bigger stables to feed more animals 
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(Kay 2003). Many decades it looked as if direct payments would continue and that the production of 

food would always have first priority (Daugbjerg and Swinbank 2016, Daugbjerg 2009). To create 

acceptance for policy reform on the side of farmers and avoid that they feel stigmatized, the way in 

which the necessity of policy reforms is communicated is very important (Yanow 1993).  

4.2.2 Cross-compliance and national environmental legislation 

All farmers who want to receive any payment from the European Union have to adhere to a set of 

standards. These standards are seen as basic rules with respect to “good” practices (such as animal 

health, soil and water conservation, etc.) and are called “cross-compliance”. If a farmer does not comply 

with these standards, subsidies paid will be claimed back and, if the violation is severe enough, also a 

fine can be raised. A criticism of cross compliance is the low level of environmental quality protected. 

Especially with respect to the status of soil and water quality, the cross-compliance regulation is not 

performing well (Feindt et al. 2019). Acknowledging this claim from many ecologists, the reform 

proposal of the European Commission envisions an enhanced conditionality for the CAP post 2020 (EC 

2018b). This would comprise more demanding requirements in terms of sustainable farming practices 

and might therefore be not easily accepted by farmers. 

Furthermore, some, but not all of the cross-compliance rules are also included in the national legislations 

of the member states. This means that for areas for which the national legislation has not defined a 

corresponding compliance rule, farmers can circumvent environmental regulations by not applying for 

subsidies from the European Union. The numbers of farms showing this avoidance behavior is generally 

low (e.g. BMEL 2015 for the case of Germany), but nevertheless the environmental harm that can be 

done in such cases is severe. Therefore, scientists argue for stronger national legislation, e.g., by 

requiring member states to adopt all cross-compliance rules in the national regulations (Feindt et al. 

2019). 

4.2.3 The first pillar: direct payments, greening, eco-schemes 

The direct payments have long been and still are the core of the CAP. Most of the budget (approx. 70%) 

is spent on the yearly subsidy payments to farmers. During the last reform in 2013, a part (approx. 30%) 
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of these payments was made conditional on three specific management prescriptions regarding crop 

diversification, ecological focus areas and permanent pastures. While this so-called “greening” was a 

first attempt to introduce conditionality in the first pillar of the CAP it showed the hurdles associated 

with a policy reform. On the one hand, farmers did not easily accept the change in practice, on the other 

hand, ecologists criticized the low effectiveness and ambition of the policy measure (Pe’er et al. 2014). 

However, under the slogan “public goods for public money”, parts of the European civil society argue 

for a complete phase-out of direct payments and instead ask to implement policy measures that follow 

the example of agri-environment schemes (see next subsection) (EC 2018a, Zahrnt 2009). This is not 

only driven by the poor ecological performance, but also by the fact that large parts of the direct 

payments are bloating up the land markets and are thus not improving the income of farmers (Swinnen 

et al. 2008). This is why, in the future, direct payments might be lowered or a much larger share of the 

payments may be made conditional on further requirements. In line with this, in the ECs CAP 2020 

proposal (EC 2018b), so-called eco-schemes are stipulated. These top-up schemes consist of a bundle 

of pre-defined measures that have to be offered for voluntary enrollment in each member state. Eco-

schemes are understood as a more flexible and potentially more demanding version of the “greening” 

(ibid.), since they are financed by pillar-1 budget and may include an incentive component (compared 

to agri-environment schemes, which reimburse only income forgone and transaction costs – see below). 

However, political protest by farmers like in the last reform process is probable, especially in the event 

of a cut in unconditional direct payments. It can therefore be expected that the implementation of the 

reform and associated new measures will be considerably more difficult in those EU countries where 

farmers' organizations have great political influence. 

4.2.4 The second pillar: agri-environment schemes and animal welfare 

The so-called second “pillar” of the CAP comprises a wide variety of different policy instruments 

focusing on rural development. This includes mostly voluntary or project funding programs such as 

payments for environmental services (in this context called agri-environment schemes, AES) (Engel 

2016, Sattler and Matzdorf 2013), as well as investments in green infrastructure, social inclusion of rural 

areas, farm advisory services, and regional and local value chain optimizations. In this section we focus 
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on the voluntary AES and to a lesser degree on animal welfare measures. An extensive literature from 

various disciplines focuses on the structural problems of AES, such as economic inefficiencies and 

ecological ineffectiveness due to over- and under-compensation (Hanley et al. 2012) and a lack of 

targeting (Armsworth et al. 2012) and landscape-scale approaches (Kleijn et al. 2001, Batáry et al. 2015, 

Concepción et al. 2008). To overcome these problems, scholars are proposing different adaptations to 

the incentive design used to contract agri-environment measures, such as results-based payments 

(Burton and Schwartz 2013), environmental auctions (Latacz-Lohmann and van der Harmsvoort 1997), 

and collective contracts (van Dijk et al. 2015) or other forms of agglomeration payments (Parkhurst et 

al. 2002).  

Results-based payments are said to increase a farmer’s flexibility in terms of land uses and practices 

allowed to reach a contracted target indicator level (Burton and Schwartz 2013). However, results-based 

payments imply a risk to farmers if outcomes depend on factors out of farmers’ control, such as weather, 

which may deter participation (Derissen and Quaas 2013). Using auctions and price differentiation to 

tender environmental goods and services is attractive since theory suggests a higher cost-efficiency 

compared to standard fixed-rate payments based on regional average costs (Armsworth et al., 2012, 

Wünscher et al., 2008). However, it seems that farmers are shying away from participating in auctions 

because they fear negative consequences with respect to risk and uncertainty and social cohesion in their 

rural community (Rolfe et al. 2018, van Haaren and Bathke 2008). Finally, AES can be adapted to 

reward spatial coordination to address ecological complexities at the landscape scale (van Dijk et al. 

2015). This can be done, e.g., by agglomeration payments to individuals (Parkhurst and Shogren 2007) 

or via a collective contract with several farmers (van Dijk et al. 2015). Prager (2015) lists the benefits 

and limitations of these approaches and highlights that expectations about other farmers’ decisions are 

a key element of success. 

Next to these structural factors, many behavioral barriers to and drivers of adoption of AES are discussed 

in the literature, since adoption rates are usually low (IFAB 2012). Dessart et al. (2019) group the 

relevant behavioral factors into three categories: (1) dispositional factors such as motivations, values 

and beliefs; (2) social factors mainly describing interactions with relevant peers; and (3) cognitive 
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factors such as perceptions. Dispositional factors relate to personality, attitudes and motivations and can 

promote behavioral phenomena such as the resistance to change (Barreiro-Hurle et al. 2018). 

Furthermore, they can be interpreted as a form of preferences farmers have towards undertaking specific 

measures. Several studies have investigated the influence of these factors on pro-environmental farmer 

behavior (Kararli et al. 2014, Sattler und Nagel 2010, Ruto and Garrod 2009). Social factors often relate 

to the behavior of other farmers’ and how their behavior influences individual decision-making (Le 

Coënt et al. 2018). Finally, cognitive factors relate mainly to the perception of control, costs or benefits, 

or to inattentiveness (Wallander et al. 2017). 

A further important instrument in the second pillar of the CAP are measures promoting animal welfare. 

Similar to AES, these can either be action-oriented (e.g. regarding the space available for animals) or 

results-based (e.g. regarding the prevalence of intact curly tails). Several of these measures need high 

upfront investments, such as modernizing stables and feedlots, after which farmers are eligible to regular 

payments. If farmers value the present more than the future, or are impatient and prefer immediate 

gratification (so-called present bias) this can prevent them from enrolling into respective measures 

(Duflo et al. 2011).  

4.2.5 Compliance and monitoring 

The domain of compliance and monitoring is a crosscutting theme throughout the CAP and is also 

discussed as a potential field of reform (Feindt et al. 2019). Farmers’ compliance with cross-compliance 

rules, greening and AES management prescriptions is regularly monitored in order to justify payments. 

The CAP currently operates with monitoring probabilities between 1% and 5 % of the farms per year 

(EU 2013a). A problem is that for different instruments different monitoring schemes apply, such that 

the perceived monitoring rate might be much higher. A farm might experience site visits in close 

temporal proximity essentially checking the same things but for different monitoring purposes. Farmers 

might thus feel overly controlled, which might be another reason for the low participation rates in AES 

(Rothfuß 2012, Ruto and Garrod 2009). 

Taken together, these fields of reform offer a plethora of opportunities for the use of behaviorally-

informed interventions. Especially with the upcoming reform of the CAP in 2020, Member States of the 
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European Union might have much more flexibility in instrument choice. According to the Commission’s 

proposal, Member States will have to draft national strategic plans, which specify how the CAP’s 

overarching goals shall be reached. These plans can differentiate instrument use on a regional scale and 

give room for a fine-tuning of instruments like eco-schemes, AES or monitoring programs, e.g. with 

respect to the framing. Furthermore, with the increased societal demand for environmental goods and 

services, behaviorally-informed interventions communicating the social desirability might further be 

amplified.   

4.3 Behaviorally-informed interventions: not only nudges 

When Thaler and Sunstein (2008) introduced the concept of nudging, they had in mind interventions 

“[…] that alter people’s behavior in a predictable way without forbidding any options or significantly 

changing their economic incentives” (ibid: p. 6). Until today, there is considerable debate around this 

definition and on what counts as a nudge (Hansen 2016). Here we would like to argue in favor of a 

much broader approach on policy approaches based on behavioral insights, and this is why we are 

referring to behaviorally-informed interventions instead. Behaviorally-informed interventions comprise 

all interventions that are based on behavioral economic or social-psychological insights and thus relax 

at least one of the three assumptions made for the homo oeconomicus: (i) unbounded rationality, (ii) 

unbounded willpower, and (iii) unbounded selfishness. To introduce a basic typology of behaviorally-

informed interventions and similar to Palm-Forster et al. (2019), we adopt the MINDSPACE framework 

from Dolan et al. (2012). The mnemonic describes a portfolio of nine different and more or less robust 

interventions that have an influence on human behavior and that are often referred to as nudges (see 

Table 10). Common to all these interventions is that they all influence mostly (but not necessarily 

exclusively) the automatic system or “system 1” mode of human decision-making (Evans 2008, 

Kahneman 2003). This mode of decision-making is fast and much more affective than the rather 

reflective “system 2” mode of human decision-making (ibid.). System 1 is a lot more unconscious than 

its counterpart. System 2 is seen as the locus of the rational decision-making powers of the human being. 

More concrete examples for the MINDSPACE-interventions will be given in section 4.4, when we 

explain how the CAP could benefit from implementing behaviorally-informed interventions.  
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Table 10: The MINDSPACE framework (adapted after Dolan et al. 2012). 

MINDSPACE Intervention 

Messenger Modify who communicates information 

Incentives Modify framing of incentives to account for mental shortcuts 

Norms Modify visibility of information on behavior of peers 

Defaults Modify default rule 

Salience Modify salience of elements of choice 

Priming Modify sub-conscious cues 

Affect Modify or trigger emotional associations 

Commitments Modify choice elements to account for cognitive dissonance and reciprocity15 

Ego Modify choice elements to account for our self-view 

 

However, besides the well-known nudges such as defaults (Sunstein and Reisch 2014) or social 

comparisons (Allcott 2011, Schultz et al. 2007), there are many more interventions that can be regarded 

as behaviorally-informed. For example, in some cases our “fast” system 1 might not be involved in a 

decision or it might not be advisable to construct a nudge that supports using system 1. But also in these 

system-2 cases (Evans 2008), human decisions might be suboptimal so that an intervention could be 

adapted accordingly. One example is the case of “active choice” (Hedlin and Sunstein 2016), which 

means that humans are required to explicitly make a choice between alternative options and process 

available information beforehand. Such an intervention could be preferred over a default when relevant 

information is missing on the side of the regulating body, when externalities are not significant or when 

the issue is perceived as interfering with moral considerations and human rights (Sunstein and Reisch 

2014). Such a system-2 nudge tries to enhance individuals’ own decision-making competences by 

forcing them to use system 2 (the reflexive system) rather than system 1 (the automatic system). They 

are related but not exactly similar to the concept of “boosts” (Grüne-Yanoff and Hertwig 2016, Hertwig 

2017). The literature on boosts focuses much less on human cognition errors, but rather more on the 

cognitive abilities (ibid). Boosts aim at strengthening and activating cognitive competences, regardless 

of whether system 1 or system 2 is used. A boost could for example present statistical or other 

                                                      
15 The term cognitive dissonance describes a tendency to avoid feelings of dissonance that arise from an inconsistency between thoughts, 
attitudes, values, beliefs or actions by changing one or several of these. The term reciprocity describes a preference for rewarding positive 
actions with another one. 
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information in the way the human brain can best process and easily understand it. Or it could pre-sort 

information and only present those pieces of information to the decision-maker that really matter for the 

decision in question.   

Since a concise and coherent typology is not yet available for both system-2 nudges and boosts, we 

present an overview of the most important examples of these in Table 11. Again, more concrete 

examples will follow in section 4.4. 

Table 11: Overview of system-2 nudges and boosts. 

Name Description 
  
System-2 nudges  

Active Choice Require an explicit choice from the individual; can be combined with 

giving detailed information on the matter to foster informed decision-

making 

Timing Separation of the actual decision from its point of coming into effect 

Boosts  

Collective Decisions Switch to collective decision-making rules in domains where this is the 

socially preferred rule 

Core Competences Tackle specific skill and knowledge deficits with targeted and smart 

information 

Fast-and-Frugal Trees Simplify decision space to exhibit the structure of a fast-and-frugal 

decision tree, which leads to quicker decisions with less information 

demands 

Representation Change the representation of information into a form that is easier for 

the human brain to process: e.g. from probabilities to natural 

frequencies; from relative to absolute risks; or from numerical to 

graphical representations 

 

We further note that we do not share the view that nudges (or other behaviorally-informed interventions) 

are necessarily a distinct policy instrument. Instead we think that they often rather change the nature of 

other policy instruments (Loer and Leipold 2018, Loewenstein and Chater 2017). Loer and Leipold 

(2018) argue that nudges give a specific spin to policy instruments such that effectiveness and efficiency 

gains are targeted. For example, a tax or an incentive payment can be framed in a way that it makes 

more sense to the public. Also framing bans can be advisable, since we know that people do not 
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necessarily stop performing actions simply because they are banned (Becker 1968). Also more 

decentralized approaches can be rationalized like this: using social comparison to increase towel reuse 

is in the first place an information policy instrument (“you do not need to use a new towel each day”); 

but one that uses peer-group comparison to be more effective. In line with this, the next section suggests 

for each type of behaviorally-informed intervention, possible areas of reform inside the CAP that could 

benefit from implementing them. 

Finally, before proceeding to the next section, we would like to reflect on one criticism that argues 

against the use of behaviorally-informed interventions on the side of producers (such as farmers). It is 

sometimes argued that professionals, by repeated market interaction are getting much closer to the homo 

oeconomicus’ benchmark than, for example, people renovating their private home to save energy costs 

once in their life (List 2003). While the argument seems plausible at first sight, a closer look might 

change that judgement. First of all, it is well known that repeated market interaction does not necessarily 

make the anomalies disappear (Braga et al. 2009). Furthermore, if we can nudge the (consumer) 

individual every day when buying vegetables by modifying the arrangement of food items in the store, 

why should we not be able to nudge producers with respect to, e.g., annual cropping decisions? Farmers 

might as well just follow a simple heuristic instead of a “rational” plan (McCown et al. 2012). This is 

not to say that the same behaviorally-informed interventions should work with the same degree of 

effectiveness for producers than they do for consumers. The stakes of farmers are often high and at least 

to some degree uncertain, so that the overall setting does not compare easily to that of consumers. This 

view is supported by first evidence available on the use of nudges which were effective in the consumer 

domain in a setting with farmers. Wallander et al. (2017) do not find a significant impact of a social 

norm intervention on AES uptake. However, the evidence is still very limited and only available for 

standard system-1 nudges. While more empirical research on the effectiveness of behaviorally-informed 

interventions is clearly required, we believe there is a potential for their use in the field of agri-

environmental policies that is worthwhile exploring. We give examples of possible fields of application 

in the following section. 

 



Using Behavioral Insights 
 

92 
 

4.4 Using behavioral insights for the agricultural sector in Europe 

This section is structured around the different types of behaviorally-informed interventions introduced 

above. For each intervention, possible fields of application inside the CAP are suggested. 

Messenger-interventions draw on the fact that who delivers information or a request has a great influence 

on how the individual decision-maker responds. For example, it has been shown that the weight given 

to information is positively influenced by whether humans perceive the delivering person as an authority 

(Doob and Gross 1968), as a person that shares similar characteristics (Karlan and Appel 2011) or simply 

as someone being liked (Cialdini 2007). Regarding the CAP, messenger-interventions could be of help 

for restarting the dialogue between farmers and the society as a whole. Communication about 

(necessary) policy change could be delegated to institutions or organizations that are trusted by the 

farmers. If farmers’ associations are convinced that a policy change is necessary, farmers may be more 

accepting of such change and more responsive to resulting policies. Another potential candidate for the 

messenger role are farm advisors, since it is well known that they have a strong influence on farmers’ 

decisions (Schomers et al. 2015, Vanclay 2004). Messenger-interventions can furthermore help 

communicate the necessity of monitoring programs. But also during the monitoring process, evidence 

suggests that who carries out the actual monitoring work, and with which enforcement style, matters 

when it comes to compliance during and after the monitoring procedure (e.g. regarding the changes 

requested) (Winter and May 2001). Again, involving trusted persons in the monitoring programs could 

help to reduce resistance to monitoring among the farmers.  

Incentive-interventions rely on the fact that how incentives are framed and in what context they are 

offered, can impact on their effectiveness. Specifically, Dolan et al. (2012) list five different examples 

that have been studied extensively: (i) the conditions under which individuals start (e.g. regarding 

endowments) create a reference point against which alternative options are judged (Kahneman and 

Tversky 2000), (ii) losses are valued stronger than equivalent gains (Kahneman and Tversky 1979), (iii) 

small probabilities are systematically overweighted (Kahneman and Tversky 1984), (iv) “mental 

accounts” determine how we want to use our money and thus constrain our financial liquidity (Thaler 

1999), and (v) present bias makes us value the present higher than the future (Laibson 1997). Palm-
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Forster et al. (2019) list several examples of studies that demonstrate the relevance of these effects also 

in the domain of agriculture. However, the authors also point to the fact that the question of how the 

framing of incentives impacts on the uptake of incentive programs is still under-researched. Since the 

CAP mainly consists of incentive programs, more research in this area could yield valuable insights. 

From the few examples available (Thomas et al. 2019, Le Coënt et al. 2017, Andrews et al. 2013, Broch 

and Vedel 2012), it can be concluded that the exact size and direction of the effect can be dependent on 

the context. Therefore, the answer depends on the concrete action, and pre-testing the effects with small 

randomized controlled trials (RCTs) would seem beneficial. For example, the uptake of AES could be 

sensitive to changes in the framing of respective policies with respect to perceived gains and losses both 

in total and over time (Thomas et al. 2019, Grolleau et al. 2015). Hence, communicating estimated net 

losses from not participating in AES over several years could be more effective than telling farmers 

about annual costs and benefits of participation. Furthermore, framing annual payments as “rewards” 

rather than “remuneration” might help overcoming problems with motivation crowding-out in the case 

of intrinsically motivated farmers (Rode et al. 2015). For measures with high upfront costs, such as 

animal welfare measures, even an actual change in incentivization might be advisable. For example, the 

costs for building an animal-friendly stable could be pre-financed by an organization and paid off via 

an automatic transfer of (parts of) the AES payments to this organization until the costs are recovered. 

Doing so would address present bias by evening out the flow of costs and benefits over time and thereby 

making the initial investment cost less of an issue to farmers. A similar approach is being used in the 

UK’s Green Deal for installing heat insulation in houses and flats (BIT 2011).  

When it comes to the framing of losses vs. gains, future research could also investigate the role of 

“positional bias” in farmers’ decisions (Grolleau et al. 2012). Many people are not only sensitive to 

gains and losses in absolute terms, but also how they compare relatively to those of their peers. How 

relative gains and losses interfere with the framing of incentives and if they can be used for a 

behaviorally-informed intervention, could thus be a promising research topic. For example, even if a 

farmer might earn money with enrolling into an AES, he or she might refrain from it if others are earning 

much more with the same measure.  
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Norm-Interventions rely on the fact that what other people do can influence our own behavior. This can 

work via activation of either descriptive or injunctive norms (Cialdini et al. 1990). Activating descriptive 

norms means giving information on average behavior of a relevant comparison group. If people are 

below the average or if a big enough group engages in a specific behavior, people’s need to conform is 

activated and they might change their own behavior (Allcott 2011). However, if people are above the 

average or not enough people are engaging in the desired behavior, people might be confirmed in their 

decisions or may even change behavior in an undesirable direction. This “boomerang effect” is 

empirically well documented, for example in the domain of energy consumption (Schultz et al. 2007). 

In some cases, the boomerang effect could be counteracted by coupling the social comparison with 

injunctive norm messages, which labelled the behavior as socially desirable (ibid.). However, a recent 

study of Byren et al. (2018) could not replicate this finding, indicating that more research on the 

robustness of norm-interventions is needed. 

In principle, norm-interventions could be used in various ways to improve performance of the CAP. 

They could, e.g., signal other farmers how many peers are already engaging in AES or how many are 

complying with the regulations with respect to cross-compliance or direct payments. From rural 

sociology we know that farmers often have a strong community bond (Burton 2004). This could be seen 

as a good prerequisite for norm-interventions to be effective. Le Coënt et al. (2018) provide a theoretical 

model for explaining farmer participation in AES based on other farmers’ behavior. However, empirical 

evidence so far is mixed. Some studies document either via experimentation or surveys that peer group 

comparisons matter for farmers when it comes to business decisions (Kuhfuss et al. 2016a, b, Chen et 

al. 2009, Defrancesco et al. 2008). Other studies show no or small effects of this kind (Le Coënt et al. 

2018, Wallander et al. 2017, Sattler and Nagel 2010). A potential explanation could be that whether 

farmers listen to their peers depends strongly on what type of decision or choice is in question. For some 

decisions personal norms and preferences might be essential whereas for others the desire for conformity 

and social inclusion may be more important. Differences in social cohesion of rural areas could be 

another explanation. Future research could try to disentangle these aspects and provide an evidence base 

for policymakers, in which cases implementing social comparisons may be beneficial.  
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Default-interventions build on the observation that humans are less likely to opt out from a pre-set option 

than to opt-in into a new (and possibly preferred) alternative (Madrian and Shea 2001). A potential 

explanation is that the default might be perceived as the “normal” or “standard” choice and therefore be 

seen as the best option (Johnson and Goldstein 2003). Furthermore people might shy away from 

transaction costs incurred in switching to alternative options (paperwork, information gathering). 

Although default-interventions could make sense for several instruments of the CAP, they have not yet 

been tested in this context (Palm-Forster et al 2019). A default could, for example, be used in the case 

of cross-compliance or eco-schemes. If receiving money from the EU and participating in the eco-

schemes is the standard choice, less farmers might chose to opt-out. This way, also farmers’ transaction 

costs for applying for funding could be reduced significantly. The CAP application procedure as it is 

today requires the farmers to engage in large amounts of paperwork each year (Rothfuß 2012). With a 

default, farmers would not have to apply for payments each year and would only be required to update 

information in the EU databases (e.g. on nutrient management, utilized areas). Furthermore, a default 

rule could also help solving the end-of-contract problem immanent in many AES (Kuhfuss et al. 2016b). 

Farmers enrolling into an environmentally-friendly measure with a specific land-parcel, might, after the 

end of the contract, not re-enroll the parcel and thus diminish ecological effectiveness and permanence 

of the measure. A default re-enrollment rule could potentially help to overcome these problems, while 

at the same time preserving the freedom for the farmer to quit the AES.  

Salience-interventions rely on the fact that the focus of attention can significantly affect what decisions 

are made (Kahneman and Thaler 2006). In other words, if our attention is drawn to the costs or negative 

effects of a choice, we might abstain from an action that we would have performed if our attention was 

drawn to the positive aspects or benefits. In the setting of the CAP, salience seems to be important when 

it comes to communicating alternative choice options or the necessity for change to the farmers. 

Salience-interventions could thus help to increase acceptance of cross-compliance or eco-schemes by 

steering attention away from the cost factors (loss, control) to the benefits. Specifically, highlighting a 

farmers’ closeness and relation to nature (Lokhorst et al. 2014), the benefit for the own region 

(Hernández et al. 2010) and the knowledge of the farmers required to implement measures (Harrison et 

al. 1998) could lead to increased acceptance of these policy measures. For the case of AES, this list can 



Using Behavioral Insights 
 

96 
 

be amended by highlighting trialability and ease of adoption (Pannell et al. 2006), local benefits in terms 

of key or cornerstone species protected (Valatin et al. 2016), flexibility/autonomy of choice (Stock and 

Forney 2014) and impact on workload and yields (Warren et al. 2016).  

Priming-interventions draw on the fact that our decisions are influenced by what knowledge is available 

in our minds when facing the decision (Richardson-Klavehn and Bjork 1988). This means that 

subconscious cues are potentially able to affect our decisions. Dolan et al. (2012) list several examples 

of cues, such as words, sights and smells. We think that neither sight nor smell can be effectively used 

in the context of the CAP. However, which words are used in e.g. administrative documents might well 

influence farmers’ decision behavior. For example, many farmers have inherent pro-environmental 

preferences (Beedell and Rehmann 1999, 2000) and even consider themselves as “stewards” of the land 

(Raymond et al. 2016). Social labelling theory suggests that continuously approaching someone with a 

specific label makes the respective part of one’s self-identity and related motivations become more 

salient (Cialdini et al. 1998). Thus, the CAP could be reframed mainly as a policy that addresses the 

“stewards” of the land (of course it should explicitly state that producing food is still a very important 

part of that role) rather than sole agricultural producers.  

Affect-interventions rely on the fact that emotions can have a strong influence on our choice behavior 

(Kahneman 2003). Typical interventions usually try to trigger either positive (such as pride) or negative 

(such as guilt) feelings during a decision situation (Dolan et al. 2012). In the context of the CAP, the 

issue of whether policy requests should treat farmers more as “part of the solution” (positive feeling) or 

as “part of the problem” (negative feelings) is an example. It was shown that in several policy contexts 

a negative framing increased pro-environmental actions (Thomas et al. 2019). However, also a positive 

effect of a positive framing applied in an agricultural policy setting has been documented before 

(Thomas et al. 2019, Broch and Vedel 2012).  

Commitment-interventions rely on the fact that we have a desire for conformity and congruence with 

respect to what we think, do, and say (Katzev and Wang 1994, Festinger 1957). A commitment in the 

form of a (public) pledge, oath or promise can therefore affect whether or not we actually perform the 

action(s) promised, since it might activate a respective desire (Koessler et al. 2017, Lokhorst et al. 2010). 
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A study with farmers from the Netherlands demonstrated that public commitment – in this case in 

conjunction with personalized feedback – can be used to boost a farmer’s ecological performance 

(Lokhorst et al. 2010). Goal-setting and personalized feedback (e.g. via a smartphone app) generally 

seems to be another promising way of generating commitment (e.g., Novak et al. 2016 for the case of 

household water consumption). It can be used to benchmark to a farmer what ecological benefits he or 

she has already produced (de Snoo et al. 2010, Sutherland and Peel 2010). Having this in mind, a farmer 

might see stopping respective pro-environmental activities as incongruent with prior behavior. Such 

feelings of dissonance have been described by Festinger (1957), in his theory of cognitive dissonance, 

as motives for action. A theory suggesting an effect in the opposite direction is the theory of moral 

licensing, where an initial (e.g. pro-environmental) action leads to a decrease in the desire for further 

respective actions (Zhong et al. 2009). These two theories are (among others) discussed as being 

potential reasons for (positive and negative) behavioral spillovers (Dolan and Galizzi 2015, Truelove et 

al. 2014), i.e. whether or not an action influences subsequent actions in a positive or negative way. An 

important question for policy design is, how negative spillovers can be avoided and positive spillovers 

be facilitated? If, for example, cognitive dissonance dominates moral licensing, a route for future 

research in this regard could be the operation of “tiered” schemes, with an entry-level tier consisting of 

very easy and easily acceptable measures to get the farmers on board. Similar to the “foot-in-the-door” 

technique (Freedman and Fraser 1966), a subsequent request could then be participation in a much more 

targeted and demanding higher-level tier of AES. Currently, the UK organizes its AES in a similar way 

(Hodge and Reader 2010). 

Ego-interventions rely on the fact that we try to act in accordance with our self-image or self-identity 

(Dolan et al. 2012). From rural sociology and more generally from social psychology it is well known 

that it is possible to disentangle different farmer self-identities (Thomas and Engel 2019, Howley et al 

2015, Sulemana and James Jr. 2014, McGuire et al. 2013, Burton and Wilson 2006). Therefore it makes 

sense to try to identify to which self-identity group a farmer belongs and then approach him or her 

according to their specific self-view (Greiner and Gregg 2011). Finding and implementing a set of 

proxies used to “categorize” farmers according to their self-identity seems unlikely for now. But it seems 

feasible to implement a set of different program lines inside, e.g., an AES that are adapted to a specific 
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target group and enable a self-selection into the program lines of the respective farmers. These program 

lines could differ with respect to the measures being offered, the objectives being framed, the motives 

and attitudes being addressed and the words being used (Thomas and Engel 2019).  

For example, an often found self-identity among a part of the farmers’ population refers to the ideas of 

producing agricultural goods (Burton and Wilson 2006). These “productivists” have a high cultural 

resistance towards alternative (and potentially more environmentally friendly) practices because they 

perceive these practices as altering their work processes and the physical appearance of their farms too 

strongly (Burton et al. 2008, Burton 2004). However, the productivist farmers could be sensitive to the 

idea of producing environmental goods and services. Another persistent group of farmers are the 

“conservationists” (Burton and Wilson 2006), who are (partly) motivated by doing something good for 

the environment (Thomas et al. 2019). For this group much less persuasive efforts are needed in order 

to induce them to switch to more sustainable agricultural practices. Instead information on how to be 

even more ecologically effective or how much harm was avoided by switching to an alternative practice 

could boost their pro-environmental performance.  

Research on human self-identities in general highlights the possibility of a nesting of different self-

identities within a single individual (McGuire et al. 2013). Competing self-identities are situated in a 

salience hierarchy and depending on how often a specific self-identity is enacted, it sits higher in the 

hierarchy. In the case of farmers this could mean that productivist, conservationist and other self-

identities are located in each individual farmer, but with a different position in the salience hierarchy 

(Burton and Wilson 2006). Future research could therefore focus on how the salience of a specific 

identity can be influenced and how this can be used in the policy design.  

Having discussed the main interventions commonly referred to as nudges, we now turn to the description 

of promising system-2 nudges and boosts that could be used in the domain of agricultural policy (see 

Table 11).  

Active choice-interventions try to activate system-2 reasoning by “forcing” the decision-makers to make 

an explicit choice between alternative options (Hedlin and Sunstein 2016). In the best case, this choice 

is “informed”, e.g. through targeted information delivery directly before the choice situation. Active 
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choice is often seen as a suitable alternative to default-interventions (Sunstein and Reisch 2014), when 

e.g. relevant information is missing for the regulator, externalities are not significant or when the issue 

is perceived as interfering with moral considerations and human rights. In the context of the CAP, we 

think that active choice could be especially beneficial in the case of farmers enrolling for the first time 

into an AES. Although in principle a default enrollment in several agri-environment measures could 

make sense in some cases, it will often be very complicated for the regulator to determine the best default 

option for each individual farmer. This is due to information asymmetries with respect to farm 

characteristics (e.g. machinery available) and due to the strong dependence of respective measures on 

the biogeophysical characteristics of the relevant land-parcels. Moreover, farmers may strongly object 

to defaults for first-time enrollment in AES. An active choice approach, however, could be effective in 

this case, e.g. by offering first-enrollers free advisory services in conjunction with a required active 

choice.  

Timing-interventions try to activate system-2 reasoning by separating the decision situation from the 

point where the decision comes into effect. Sights and smells (see above), for example, can distract an 

individual last minute from the optimal choice, e.g. in a canteen. If, however, food choice was already 

made the day before (in a calm moment), decisions might be driven by system-2 reasoning (Miller et al. 

2016). In the context of the CAP, we are not aware of an intuitive field of application. However, it could 

in principle be the case that farmers make some decisions more ad-hoc and more influenced by 

(undesired) situational cues, so that timing-interventions could be of help in these cases. In general it 

seems advisable to move required paperwork for contracting AES to off-peak phases during the year 

(e.g. in the winter term).  

Collective-decision-interventions build upon the fact that in some cases the collective has more and 

better knowledge than an individual alone (Hertwig 2012). Switching to a collective instead of an 

individual decision could thus yield better results in these instances (ibid). In the Netherlands, for 

example, AES are actively proposed as a collective program (van Dijk et al. 2015). Here, farmers’ 

collectives are making the contract with the government, while concrete management plans and 

individual rewards are discussed within the collective. In theory, groups of farmers could also be 
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targeted in the future via the eco-schemes suggested by the European Commission. Targeting groups of 

farmers would also facilitate spatial coordination of farming practices to address ecological issues at 

landscape scale (Engel 2016). However, it also introduces the extra hurdle of requiring cooperation and 

coordination among farmers (ibid). More research is needed on which are the contexts in which 

collective decision making of farmers seems most promising. For example, apart from an added 

ecological benefit, farmer groups would need to satisfy conditions found to foster collective action such 

as appropriate size, social homogeneity or prior (positive) experience with collective action (Agrawal 

2001). 

Core-competence-interventions build upon the fact that often the provision of key factual and procedural 

knowledge on choice alternatives is leading to much better outcomes than standard (and less targeted) 

information provision (Grüne-Yanoff and Hertwig 2016). A commonly found medical example is the 

stroke: to make an optimal decision, first aiders do not need to be informed about the causes and effects 

of a stroke, but rather need to know how a stroke can be quickly diagnosed and first aid can be given. 

In the context of the CAP, these core competences could help to increase acceptance of policy measures. 

Farmers should in a very condensed way be informed about (i) what exactly is required from them, (ii) 

in what setting and with which timing, and (iii) what happens in case of non-compliance. Currently, 

administrative documents and prescriptions seem to be rather complex and many farmers are in need of 

advisory services to comprehend these issues (Labarthe and Laurent 2013).  

Fast-and-frugal-tree-interventions build upon the fact that standardized and simplified decision 

procedures can significantly boost decision quality (Martignon et al. 2003, 2008). Fast-and-frugal trees 

are constructed in a way that after each sub-decision, an end node (i.e. final decision) can be reached. 

Such decision structures may help farmers making betters decisions with respect to AES enrollment, 

since it is known that missing information or misperceptions prevent farmers from doing so (Dessart et 

al. 2019). A decision tree could start with more general biogeophysical features of the farm (do you own 

a parcel of biotope x?) and successively tackle more specific prerequisites for implementation (do you 

own machinery of type x?) and thus finally enable the farmer to determine an optimal set of measures.  
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Representation-interventions build upon the fact that not all information is processed equally (Grüne-

Yanoff and Hertwig 2016). For example, natural frequencies are easier to comprehend than abstract 

probabilities, absolute risk and graphical representations are faster understood than relative risks and 

numerical representations. If the regulator wants to help farmers making better decisions with respect to 

sustainable management practices, (s)he should ensure that all necessary information is available and 

that the information given is edited in an easily digestible and understandable way. This is true for cross-

compliance, eco-schemes, AES and monitoring alike. Information prone to this kind of effect are for 

example monitoring probabilities (e.g. with respect to what a given probability might mean for the actual 

farmer), management prescriptions (e.g. with respect to the timing and frequency of measures) and 

thresholds for substance-use (e.g. with respect to how individual applications might translate into 

aggregated thresholds).  

The last point we want to make in this section concerns the combination of different interventions. 

Although for some examples it is well known that interventions complement each other (e.g. as shown 

by Lokhorst et al. (2010) for the combination of tailored feedback and commitments), in general, it is 

unknown how different nudges or boosts interfere with each other, and these interaction effects are a 

systematically under-researched area. However, we are optimistic that synergies between different 

interventions can be generated if they are designed in conjunction and as a unit. Similar to e.g. 

smartphone apps promoting sustainable water use by combining core-competence interventions with 

social norm activation, commitments and feedback (Novak et al. 2016), a smartphone app could be 

designed to benchmark the environmental performance of farmers (see above). Such an app could 

combine several of the interventions outlined in this article while, at the same time, providing useful 

services to the farmers (e.g. inputting data needed for monitoring, sharing of farm images, information 

on incentive programs). 

4.5 Conclusion 

Behaviorally-informed interventions are clearly not a panacea. However, in this article we argued in 

favor of considering the use of these interventions in the agricultural sector as complements to existing 

policy approaches. We conclude that a wide range of behaviorally-informed interventions is available, 
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and that the available set of interventions goes far beyond the standard examples of system 1 nudges 

which have been used in previous studies. These behaviorally-informed interventions have, in our 

opinion, the potential to make existing policy measures more effective and to adapt the upcoming 

version of the CAP to the complexity of human behavior (Shogren and Taylor 2008). 

However, most of the proposed interventions we presented in this article still remain to be tested. In the 

context of the EU, it is important to note that respective tests should be carried out in different Member 

States. Farming practices and administrative cultures differ a lot in the different Member States and 

these differences may influence the effectiveness of behaviorally-informed interventions. In fact, the 

Member-State-specific implementation (e.g. with respect to the framing of AES) of specific policy 

instruments could be an outcome of such an evaluation. Also a road test may reveal that several of the 

proposed interventions prove to be infeasible in reality (Sunstein 2017). This could be the case, e.g., for 

defaults when data on which policy instrument would make most sense is simply too expensive for the 

regulator to obtain. However, we argue that the potential and cost-effectiveness of behaviorally-

informed measures are reason enough to test their implementation in a controlled and randomized way. 

This experimentation should be easier than for more conventional policy approaches (Behaghel et al. 

2019). This is because behaviorally-informed interventions often involve only slight modifications in 

the way the information is presented. It should therefore be possible to complement (one of) the next 

CAP reform(s) with a robust and EU-wide evaluation of a set of the most convincing behaviorally-

informed interventions. It remains a task for behavioral scientists to propose such a set. 

An important contribution to the discourse on behaviorally-informed interventions lies in a thorough 

assessment of their long-term effectiveness. An empirical investigation of the long-term effects of 

behaviorally-informed interventions is still missing for most types of interventions. For the case of 

(descriptive) norms Brandon et al. (2017) show in a meta-analysis on household energy consumption, 

that after the treatment ends the reduction achieved decreases to 45 to 65 percent of the initial effect. In 

the field of water consumption, Bernedo et al. (2014) report a 50 percent drop in effect size after one 

year of the norm intervention. Since persistence of effects is crucial for policymakers, similar research 

is needed for other types of interventions. The seven-year programming period of the CAP could serve 
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as a natural time horizon for a more structured evaluation of the persistence of the effects of a set of 

interventions.  

Additionally, heterogeneity in farmers’ responses to different interventions could be examined. 

Although a multitude of different farmer typologies is available (e.g. Morris and Potter 1995, Emtage et 

al. 2006), little is known about differences in sensitivity towards behaviorally-informed interventions, 

and about the reasons for these potential differences. With respect to this research topic, the rich personal 

and farm data being elicited in the application process for EU payments could be quite informative, if 

combined with the results of a controlled implementation of different interventions in the CAP.  

Apart from forming the political will to implement behaviorally-informed interventions on a large scale, 

there is a lot more policymakers can do. First of all, the societal debate on whether or not we want 

“nudges” to be implemented (by the regulator) should be actively advanced. This is the single most 

important prerequisite for the use of respective interventions. Currently many people still do not know 

what a nudge is and if they learn too late about it, they might feel manipulated or kept in the dark on 

purpose. For the same reason, researchers have proposed to make nudges much more explicit and 

transparent when used by the government (Loewenstein et al. 2015).  

Given the high priority that behavioral insights have received within several other policy domains, it 

can be expected that much more insights will be available in the future, which also increases the need 

to feed these insights into the policymaking process. This could be an argument for finding more 

effective ways for the dissemination of scientific results into the policy arena. Lastly, we argue that the 

farmers should be taken onboard during the reform and policy process. Participatory approaches (Gavin 

et al. 2018, Reed 2008) similar to those used upon implementation of the European Water Framework 

Directive can be one way to do so. Also, surveying farmers’ attitudes more systematically might create 

a feeling of “being heard” on their side, while at the same time yielding data that can inform the creation 

of new behaviorally-informed interventions. 



Discussion and conclusions 
 

104 
 

Chapter 5: Discussion and conclusions 

The discussion is structured according to the following sections: section 5.1 briefly discusses the three 

individual articles with respect to their overall results, and summarizes the main insights regarding the 

specific research questions. Section 5.2 discusses the methods used and the broader limitations of the 

research. Section 5.3 then summarizes the main policy implications, while section 5.4 provides some 

conclusions regarding the research. Finally, section 5.5 highlights possible avenues for future research.  

5.1 Discussion of main insights 

The first article of this thesis addressed three research questions. Each research question is repeated 

below followed by a summary of findings and their discussion.  

Research question 1.1: How does the framing of the policy instruments to promote sustainable farming 

included in the CAP affect pro-environmental farmer behavior? Does this framing interact with 

individual farmers’ guilt aversion or feelings of warm glow for doing something good? 

With respect to the first research question, the results presented indicate an influence of the framing of 

the policy instrument. In general, a negative framing in terms of the farmers’ societal contribution 

significantly increased policy effectiveness in the setting of the experiment. The intuitive interpretation, 

that this might be driven by feelings of green guilt (Kotchen 2009), could not be supported. Instead, 

farmers might for example fear the stigma of being perceived as a farmer that harms the environment 

(Spiegel Online 2018, FAZ 2015) and are thus receptive to the negative framing. Another explanation 

could be a kind of social desirability bias (Fisher 1993), since farmers, when interpreting the framing of 

the policy, might have been reminded of the societal consensus on sustainable agriculture (EC 2018a) 

and might have acted accordingly in the experiment.  

Although the positive framing in terms of the farmers’ societal contribution did not have a general effect 

in the experimental setting, it did matter for a subgroup of participants. Those farmers with relatively 

high warm glow values (Andreoni 1995) were more receptive to the policy scenarios than farmers with 

lower values. The results offer a new perspective on the role of policy framing in the agri-environmental 
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domain, since prior research suggested either a stronger positive (Broch and Vedel 2012) or null effect 

(Andrews et al. 2013) of positive (pro-environmental) frames.  

Research question 1.2: How does the degree of control inherent in the policy instruments to promote 

sustainable farming included in the CAP affect pro-environmental farmer behavior? Does the degree of 

control interact with individual farmers’ control aversion? 

With respect to the second research question, the results of the experiment indicate that mandatory and 

voluntary policy instruments work equally effectively in the setting of the experiment. Interestingly, the 

mandatory rule did not lead to a total conversion to the less environmentally-damaging alternative and 

many participants accepted a net loss. Control aversion had a general effect in the baseline (i.e. in the 

absence of a policy mechanism for pro-environmental behavior) but not for policy effectiveness.  

Research question 1.3: How does the framing of incentives provided by the policy instruments to 

promote sustainable farming included in the CAP affect pro-environmental farmer behavior? Does this 

framing interact with individual farmers’ loss aversion? 

With respect to the third research question, the results indicate that the framing of incentives as either 

losses or gains did not affect policy effectiveness. This was also true for individuals who were associated 

with relatively high values of loss aversion.  

An interesting additional result, not directly related to the research questions, is that none of the policy 

mechanisms tested resulted in pro-environmental behavior of all participants on all their land, although 

they were in theory indifferent to the two alternative practices in the treatments. Therefore, it seems that 

farmers have a clear preference for a mix of activities at least in this setting. This could, for example, be 

due to their traditional values (Gasson 1973), their self-identity as producers (Burton and Wilson 2006) 

or the rather abstract framing of the concrete measures involved.  

The second article of this thesis posted two research questions. Each research question is repeated below 

followed by a summary of findings and their discussion.  

Research question 2.1: Is it possible to disentangle different farmer self-identities in our sample? Do 

they matter for pro-environmental behavior? 
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With respect to the first research question, the article presents evidence of three distinct self-identities 

prevalent in the sample population. In addition to a “productivist” and a “conservationist” self-identity, 

which are commonly identified in the literature (Sulemana and James Jr. 2014), a “work-centered” 

identity was found. It comprises elements that put more emphasis on what farming means to the 

individual farmer with respect to financial risks and the type of labor involved. With the Principal 

Components Analysis, it was possible to determine the salience of each of the three self-identities for 

each individual farmer. It could be shown that productivist and conservationist identities can be present 

at the same time. However, it remains unclear how these different self-identity “dimensions” interact 

with each other and how their salience in a given choice situation is determined (McGuire et al. 2013). 

It becomes evident that the more simplistic approaches to farmers’ self-identities often used in other 

studies (Curtis et al. 2008) might neglect part of the complex reality in this regard. The productivist and 

the conservationist self-identities might not be two ends of the same spectrum (Sulemana and James Jr. 

2014), but rather two very distinct self-identity dimensions prevalent in almost all farmers, but with 

different weights given to them. 

The “conservationist” self-identity has a statistically significant impact on pro-environmental decisions 

both for behavior in the lab-in-the-field experiment and for self-reported real world behavior, while the 

other two self-identity dimensions do not significantly affect behavior. 

Research question 2.2: Is it possible to distinguish different identity groups with respect to 

sociodemographic variables, farm types and behavioral characteristics? Does belonging to a specific 

identity group affect pro-environmental behavior? 

With respect to the second research question, it was possible to outline up to eleven different identity 

groups. These were differentiated based on their respective values for each of the three self-identities 

found in the analysis and could be characterized according to sociodemographic variables, farm types 

and behavioral characteristics. Many farmers seem to have (occupational) identities outside the farming 

domain, which is also supported by the considerable share of part-time farmers in the sample and in 

reality (both approx. 35%) (ML 2015). Another result commonly found in the literature, that the notion 

of “producing something” is still very important for most farmers (Howley et al. 2015, Howley 2013), 
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can definitively be supported by the results of this study, since many identity groups were characterized 

by relatively high values for this particular self-identity.  However, affiliation to an identity group could 

not be shown to be relevant for the measures used to elicit pro-environmental behavior.  

The third article of this thesis is a conceptual contribution and presented results to three further research 

questions. Each research question is repeated below, followed by a summary of findings and their 

discussion.  

Research question 3.1: What types of policy interventions based on behavioral insights could be used 

to inform CAP policy-making? 

With respect to this research question, the article identified at least three distinct sets of behaviorally-

informed policy interventions that could be used in the context of the CAP. One type of intervention are 

those that mainly address automatic and unconscious decision processes in the human brain (Evans 

2008, Kahneman 2003). They are often referred to as “nudges” (Thaler and Sunstein 2008) and can be 

categorized according to the MINDSPACE framework by Dolan et al. (2012). A second type concerns 

those interventions that mainly address the reflexive and conscious decision processes in the human 

brain. They can be referred to as “system-2 nudges”. Finally, another stream of literature outlines a type 

of intervention called “boosts” (Grüne-Yanoff and Hertwig 2016). These focus on activating “smart” 

processes in the brain, regardless of whether they belong to system 1 or 2.  

Research question 3.2: Which areas of CAP reform might benefit from using policy interventions based 

on behavioral insights? 

With respect to this research question, five different domains of the CAP were identified, which could 

benefit from the use of behaviorally-informed interventions: (i) the communication of policies to the 

farmers; (ii) the cross-compliance regulation and the upcoming enhanced conditionality; (iii) the direct 

payments and the upcoming eco-schemes; (iv) the agri-environment schemes; and finally (v) the 

monitoring system. 

Research question 3.3: Which concrete interventions appear to be suitable for implementation or 

testing within the upcoming reform of the CAP? 
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With respect to the third research question, the article lists a multitude of possible behaviorally-informed 

interventions that could be used in the context of the CAP. Nudges (both system 1 and system 2) and 

boosts both offer promising avenues for policy adaptations. It depends on the context of the concrete 

policy instrument in question and on the decision processes relevant in each single case, which one is 

more appropriate. Many of the proposed interventions still remain to be tested in an agricultural context 

and trials could be implemented during the upcoming CAP reform.  

5.2 Methodological discussion and limitations of the research 

In terms of the choice of the method used in the thesis, the economic experiment conducted seems to 

have been a success. To achieve a “power-proof” value of 75 participants per treatment, the study aimed 

at involving 450 participants (which would represent a response rate of 3%). Due to budget limitations, 

the number of participants were capped at that number (451). A time window of two weeks to participate 

was stipulated, while for a single participant after logging into the experimental software online, the 

time available to complete the experiment was two hours. After only three days the upper limit of 451 

participants was reached and a very large number of farmers who could not be included in the study 

contacted the team of researchers via phone or email asking for possibilities to still participate. This can 

be seen as a huge success and a sign of trust and interest by the farmers. The dropout rate from the 

experiment was approximately 25%, and with the data from the server logs a theoretical response rate 

of about 8% could be reconstructed after two weeks. However, at that time, many farmers had already 

been informed that the study was over (either directly through Chamber officials or the login page 

message) so that the potential response rate may well have been much higher. Although the sample 

selection in the Chambers’ database was unbiased, the actual experimental sample suffered from small 

biases, for example, with respect to age (due to self-selection). The farmers in the sample are slightly 

younger than the average German farmer which might be explained by a higher internet-affinity of 

younger people.  

In terms of the experimental design, every experiment involves a trade-off. First, an experiment should 

be characterized by a high level of internal validity (i.e. what is measured and avoiding confounding) 

and external validity (i.e. the generalizability and transferability of the results) (Samuelson 2005). 
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Already here, some scholars doubt that achieving both in an experiment is possible at all and they believe 

there are trade-offs between the two dimensions of validity (Jiménez-Buedo and Miller 2010). Second, 

every researcher is limited by several constraints such as the available time, money and manpower, the 

availability of a window of opportunity with respect to conducting the field work, and/or legal or ethical 

restrictions (Karlan and Appel 2016, List et al. 2011). All these constraints affect the experimental 

design and thus might impair external and internal validity. However, reliable insights develop with 

time, as the results of more experiments on one topic become available. Inherent limitations in the design 

within a single experiment are thus not a problem per se, but should be addressed by comparing it to 

other experiments on the same topic that might not be limited by the same aspects. Where possible, these 

comparisons are made below. 

Regarding internal and external validity of the experiment conducted for this thesis, external validity 

might be stronger in this case. Internal validity might have been impaired by the self-contextualization 

of the participants and the degree of hypotheticality of the pro-environmental decision. Both of these 

issues are discussed in detail below. Decision behavior might also have been influenced by other 

variables that have not been controlled for, as also indicated by the relatively low R²-values. However, 

since the main aim was to compare different policy designs and the assignment to treatments was 

randomized, this should be less of a problem, since all of them are likely to be affected by the same 

uncontrolled variables. With respect to the external validity, it is positive that the experiment was 

conducted with real farmers and was framed according to the context of the Common Agricultural 

Policy. However, although contextualized, the remaining degree of abstractedness (e.g. the labelling of 

practices A and B) could have impaired the meaningfulness of the results with respect to actual behavior 

of the farmers in real life.  

Nevertheless, the experiment might well provide evidence beyond the case of Lower Saxony, since 

similar conditions hold in many highly intensive agricultural regions around the globe. Furthermore, 

several of the factors have been confirmed in other domains or tested with other methods before (e.g., 

Rode et al. 2015 for control aversion; Andrews et al. 2013 or Broch and Vedel 2012 for the effect of 

framing; Haigh and List 2005 for loss aversion; Burton and Wilson 2006 for farmer self-identities).  
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When thinking about what could have been done better with respect to the experimental design used in 

this thesis, a few elements can be noted. First of all, it could be that the small differences in effectiveness 

between the different policy scenarios used in the first article might stem from their design and the 

between-subjects comparison applied. Although every farmer was shown only one scenario, the 

perception of these scenarios might have been quite similar. For example, the difference in the framing 

of the policy scenarios concerned only one sentence. However, framing effects were significant in the 

regression analysis, which can be interpreted as a different perception of the scenarios.  

A related point concerns the difference between the baseline and the policy scenarios. Farmers might 

not have been able to understand the difference in the incentive structure underlying the baseline on the 

one hand and the policy scenario on the other. This may explain why approximately 35 percent of the 

participants appear to have made the same choice in both cases. However, contradicting this 

argumentation is the observation that farmers were commenting on the policy scenario they saw in the 

experiment. It seemed that they had understood what was asked of them and could also make the link to 

reality. Furthermore, we tested their understanding with control questions and with a pre-test with a 

focus group and did not detect any general problems in comprehension.  

Another more severe criticism concerns the degree of hypotheticality (Murphy and Stevens 2004, List 

and Gallet 2001). Although the experiment was incentivized and the amount of money paid depended 

on the decisions taken in the experiment, the pro-environmental choice did not benefit the environment 

in reality. This could have been mediated by donating the income forgone for choosing the sustainable 

alternative of the farmers to an environmental charity, as was done, for example, in a study by Goeschl 

and Perino (2012).  

Furthermore, the degree of contextualization was highly debated when the experiment was presented to 

scholarly audiences e.g. at the World Congress of Environmental and Resource Economists in 2018 in 

Gothenburg (see also Alekseev et al. 2017, Thoyer et al. 2017). Although the experiment was strongly 

framed, the type of change that would be demanded from the farmers in terms of day-to-day farming 

operations was only lightly touched upon, so that farmers may have contextualized themselves. 

However, since the experiment was more focused on the general mechanisms of the policy instruments 
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and not on the acceptance of a specific policy instrument (such as set-aside or crop diversification), it 

was necessary to avoid framing the experiment around a single measure only.  

Finally, the element of loss aversion falls short of having any significance in the experiment. It does not 

make a difference in general, nor do the more loss-averse individuals react to it in any significant way. 

Although the concept of loss aversion has been recently criticized in several scholarly articles (Gal and 

Rucker 2018a, b, Higgins and Liberman 2018, Simonson and Kivetz 2018), it is in general well 

established empirically (e.g. Haigh and List 2005). Therefore, it could be that the non-incentivized 

procedure by Wang et al. (2017) which we used to measure loss aversion might not be reliable enough 

in this setting and with farmers. It could also be that the loss element in the policy mechanisms was not 

salient enough.  

In general, especially in a lab-in-the-field setting with no direct control or observation of the participants, 

adverse participant behavior can be a problem. While in this setting, experimenter demand effects are 

unlikely (Zizzo 2010), it could be that (i) participants talk to each other, (ii) participants do not 

understand what is required of them and nevertheless make a decision, and (iii) participants do not care 

at all about the experiment and nevertheless make a decision.  

The case of (i) the participants talking to each other, could be a problem, since it might give rise to 

strategic considerations (e.g., “we should all engage in behavior x in order to influence results”) or to 

participants’ choices being influenced by their peers. To control for this kind of adverse behavior, we 

asked the participants in the instructions not to talk with other farmers about the experiment and also 

included a control question. According to the answers to this question, 97.5% of the participants did not 

talk about the experiment with other farmers. Furthermore, with the first randomly-drawn and then self-

selected 451 participants in a parent population of approximately 40,000 farmers, it is very unlikely that 

two or more farmers of the same peer group received an invitation to participate and also decided to 

participate. If this did occur, randomization of treatment groups significantly reduced the probability 

that the respective participants received the same policy scenario. Moreover, the short time horizon for 

participation (three days) and the limited session time (two hours) further limited the potential for 

information leakage.  
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The possibility of (ii) participants not understanding what is required of them and nevertheless making 

a decision, is closely related to the considerations made above regarding the comprehension of the policy 

scenarios and the differences between the baseline and the treatments. In addition, it could be that 

participants have problems understanding what exactly is required of them and why. This may be the 

case for older and less computer-literate participants. In this regard, the pre-test indicated that the normal 

time for finishing the experiment was about 30 minutes. Since the average duration of farmers’ 

participation was 32.4 minutes, this can be seen as a sign that participants generally understood the 

experiment. 

In the case of (iii) participants who do not care about the experiment, this could significantly impact the 

results if highly prevalent. Although it cannot be entirely prevented, the high level of participation in 

the optional open text fields, suggest that in general the study seemed to be interesting and important to 

the farmers.  

Regarding the methodological approach to farmer identities (apart from the experiment), the second 

study is to some degree affected by arbitrariness, both in the selection of the self-identity questions and 

in the cluster analysis approach used. The selection of self-identity dimensions is a general weakness of 

the field since no coherent set of identity dimensions exist so far. The cluster analysis approach in 

general is data-driven and not meaningful without contextual interpretation. Measures of similarity and 

distance are to be specified by the researcher, which provides space for “fine-tuning” the results. 

However, the two step approach suggested by Ketchen and Shook (1996), which combines a non-

hierarchical and a hierarchical clustering algorithm, together with the F-statistic by Calinski and 

Harabasz (1974), as applied in this thesis, are scientifically well-established procedures to reduce 

arbitrariness and provide meaningful results.  

Finally, in reference to “definitive insights” from the review article, this stands on shaky ground. In the 

end, what is proposed only has a hypothetical influence. Rather, the article should be interpreted as (i) 

making the point that it would be worthwhile to find out if behaviorally-informed interventions could 

significantly affect the environmental effectiveness of the CAP, since other fields of policy have 

significantly benefitted from adapting to the behavior of their recipients; and (ii) as providing ideas of 
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what such applications could look like in the context of the CAP. It should therefore also be perceived 

as an encouragement for the wider scientific community to continue testing behaviorally-informed 

interventions in the agricultural policy domain.  

5.3 Discussion of policy implications 

The policy implications drawn from this research should be treated with care. Other than the usual 

caveats to drawing policy implications from individual studies, the results may be context-specific for 

the case of Lower Saxony. However, this case is a very interesting one itself, since it is a stereotypical 

example of a highly-intensive agricultural system and all the problems that accompany this form of 

agriculture – a situation that is similar to many other regions around the globe. This is why some of the 

insights gained from this study may also be applicable in other contexts. 

Keeping these caveats in mind, what can be said with respect to specific policy implications? First, the 

thesis confirms the importance of framing that has also been demonstrated in other studies and contexts 

(Wehling 2016). Thus, policymakers should be more aware of the fact that the framing of their policies 

(and how they are framed by the media and in the public debate more generally) can have a significant 

influence on how the policy is received and its impact. In the case examined in this thesis, a negative 

framing had an impact on farmers in general while a positive framing significantly affected only a 

subgroup of farmers (those with higher values of warm glow). However, how exactly the framing 

impacts policy effectiveness might differ depending on the context (Andrews et al. 2013, Broch and 

Vedel 2012).  

Second, policymakers should be aware of the fact that pro-environmental preferences are prevalent 

among farmers and that there are ways of “utilizing” or “activating” these preferences which might lead 

to behavioral change. The use of salience interventions is a notable example (Wallander et al. 2017).  

Understanding farmers’ self-identities also seems to be helpful when it comes to motivating farmers to 

act more pro-environmentally. The development of a simple and easy-to-use tool for the identification 

and profiling of different identity groups among farmers could be an important starting point for 

adapting policies to target groups (Howley 2013). Alternatively, a portfolio of different program lines 
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(designed according to behavioral insights) within the rural development programs of pillar 2 could 

possibly lead to behavioral change. A targeting of subgroups could work with the use of different 

bundles of measures in terms of the specific measures being offered, the objectives being framed, the 

motives and attitudes being addressed, and the wording being used. Based on the research on and 

prevalence of different self-identity groups among farmers, distinct AES could be offered that differ for 

these dimensions and that are fine-tuned to farmers from a specific identity-group. Since it is not possible 

to directly target the farmers (e.g. proposing the “productivist”-scheme only to productivists), the 

process of self-selection into the various groups would have a central role in this case. Furthermore, it 

seems important to take into account those farmers who do not strongly identify themselves as farmers 

(but have an occupational identity outside the domain of agriculture). In general, it therefore seems 

advisable to keep a mix of instruments in the Common Agricultural Policy, for example in terms of 

voluntary and mandatory instruments, to guarantee the highest possible level of pro-environmental 

performance.  

Another important policy implication is the need for a strengthening of the science-policy interface. 

Behavioral insights have not been used extensively in the agricultural policy domain so far. An initial 

prerequisite is that relevant results find their way to the policymakers. The next step on the path to 

policymaking is a thorough evaluation of proposed interventions with farmers. Here, scientists often 

need the help of administering agencies or policy officials, which could be improved in the future by an 

increase in institutionalized forms of cooperation.   

5.4 Conclusions 

This thesis provides evidence for the potential of applying behavioral economic insights and approaches 

to the understanding of the behavior of farmers and the design of agri-environmental policy. It highlights 

several behavioral factors that are important for the pro-environmental decisions of farmers and 

demonstrates how agri-environmental policies are affected by these factors, and how policies could 

accordingly be adapted. The main conclusions can be summarized from a methodological perspective, 

a behavioral perspective and a policy perspective.  
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From a methodological perspective, the thesis has shown the potential for applying economic 

experiments in the domain of agriculture. Farmers as experimental subjects can be a suitable 

complement and/or alternative to standard “WEIRD”16 subject pools. With respect to the appropriate 

degree of context and incentives, further research is needed.  

From a behavioral perspective, the thesis has demonstrated that control aversion, environmental 

preferences, the feeling of warm glow that arise from doing something good (for the environment) and 

the  self-identities of farmers can – depending on the context – be relevant for farmers’ pro-

environmental decisions. Furthermore, although many farmers are still productivists, it has 

demonstrated how diverse actual self-identities are.  

From a policy perspective, the results of the thesis support the continued use of diverse types of policy 

instruments within the CAP to motivate pro-environmental behavior. It was shown that behavioral 

factors can interfere with the architecture of the CAP and that an untapped potential for policy 

adaptations lies in the use of behaviorally-informed interventions. 

5.5 Discussion of future research possibilities 

Regarding future research possibilities, it should first be noted that the approach of conducting 

experiments with farmers seems to be a promising avenue. Farmers were not only willing to take part 

in the experiment, some of them even wrote in the open text fields of our survey that they would like to 

participate in more experimental studies of this sort. With the high response rate achieved, future 

projects could reduce the payoffs to farmers for their participation significantly or would need to invite 

far fewer farmers. Another possibility would be to add more content to the experiments, make them 

longer and tackle different research questions. It thus seems worthwhile to implement more experimental 

studies on agri-environmental policy design, including studies in the laboratory and in the field. 

Randomized controlled trials would, of course, be desirable as well, but their implementation needs 

more support from the administrative or policy side.  

                                                      
16 WEIRD stands for Western, Educated, Industrialized, Rich, and Democratic and is used to characterize (and criticize) standard subject pools 
used in economic laboratories (Henrich et al. 2010). 
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Regarding the behavioral factors associated with decision-making by farmers, several of the results of 

this thesis suggest the need for further studies. First is the role of control aversion. Why did control 

aversion play a role in the baseline, but not in the policy scenarios? Why did the more control-averse 

farmers not react more strongly to the mandatory policy setting? Answers to these questions could 

provide important insights with respect to the implementation of command-and-control policy 

instruments.  

The second point concerns the effect of loss aversion. Were the non-significant effects obtained a 

consequence of the elicitation method used or of the construction of the “loss case” in the policy 

mechanisms? Does the framing of policy impacts as losses or benefits simply not matter for farmers?  

Another point is the framing of policies, which had the greatest impact according to the research 

presented in this thesis. Several research articles demonstrate the role that framing can have on the 

reception and acceptance of agricultural policies (Andrews et al. 2013, Broch and Vedel 2012), but why 

this is the case and in which direction the effect goes can be quite different. More research could 

therefore help to better understand the role of framing and to derive more robust policy implications.  

Lastly, studying the interplay of different farmer identities within a single individual could be an 

interesting area of further research. How is the salience of a particular self-identity determined, and 

(how) can it be influenced? How do self-identities change over time and how do new self-identities enter 

the salience hierarchy?  

From the policy perspective, especially the third article suggests that a multitude of possible policy 

adaptations remain to be tested. However, not only could the effectiveness of nudges or boosts be 

evaluated in future research, but also seeking more evidence of the influence of the degree of control 

inherent in a policy instrument could be interesting. Why were voluntary and mandatory settings equally 

effective in our experiment? Why did farmers forego payments and accepted a fee for non-compliance, 

even though it was an experimental setting? While it was beyond the scope of this thesis to address these 

issues, they would be interesting venues for future research. 
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Appendix A – Supplementary materials for chapter 2 

 

Part 1: Test statistics 

A Randomization to treatment: variables 

The distribution of all variables used in the analysis was tested for similarity between the six treatment 
groups with a Mann Whitney U / Wilcoxon Rank-Sum test. 

Prob > |z| 

H0 : 
T1 == 0  
=  
T1 == 1 

H0 : 
T2 == 0  
=  
T2 == 1 

H0 : 
T3 == 0  
=  
T3 == 1 

H0 : 
T4 == 0  
=  
T4 == 1 

H0 : 
T5 == 0  
=  
T5 == 1 

H0 : 
T6 == 0  
=  
T6 == 1 

Sociodemogr.       
Age 0.9465 0.1660 0.8443 0.0658 0.9765 0.6052 
Female 0.5579 0.1992 0.2654 0.4749 0.5579 0.5905 
Fulltime 0.0990 0.8045 0.6074 0.3466 0.6560 0.9874 
Education 0.4690 0.8917 0.4174 0.9044 0.9406 0.8793 
Farm       
Farm Size 0.2016 0.4228 0.6600 0.7467 0.5573 0.3840 
No Livestock 0.1824 0.5164 0.5133 0.2259 0.2707 0.9164 
Diversifier 0.1155 0.7428 0.4640 0.4999 0.5732 0.9525 
AEM 
participation 0.2259 0.9429 0.6723 0.2616 0.4910 0.6501 

Permanent 
Pastures 0.1438 0.9794 0.7698 0.8223 0.2063 0.8019 

Behavior       
Environmental 
Consciousness 0.8148 0.4436 0.1141 0.1856 0.7043 0.8720 

Environmental 
Responsibility 0.0926 0.2994 0.0871 0.5366 0.3279 0.4220 

Loss Aversion 0.1686 0.5009 0.8433 0.5528 0.1534 0.7303 
Control 
Aversion 0.6211 0.8784 0.2816 0.8259 0.5455 0.5387 

Green Guilt 0.9956 0.6971 0.8151 0.9695 0.7101 0.7673 
Warm Glow 0.8082 0.1844 0.3900 0.1598 0.4642 0.9528 

 

B Randomization to treatment: baseline decision 

The distribution of hectares farmed according to practice B in the baseline is compared for the different 
treatment groups with a pairwise Mann Whitney U / Wilcoxon Rank-Sum test. 

Prob > |z| T2 T3 T4 T5 T6 
T1 0.2018 0.7787 0.8581 0.6795 0.2303 
T2 - 0.2761 0.1468 0.3968 0.9590 
T3 - - 0.6537 0.8608 0.2932 
T4 - - - 0.5530 0.1609 
T5 - - - - 0.4388 
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C Between-subject treatment effects across treatments 

To check whether the distribution of changes in hectares farmed according to practice B from baseline 
to treatment is different in the different treatment groups, a pairwise Mann Whitney U / Wilcoxon Rank-
Sum test is used. Comparisons are made only between treatments that differed from each other in only 
one behavioral aspect. 

Prob > |z| T2 T3 T4 T5 T6 
T1 0.0433 - 0.7752 - - 
T2 - 0.3111 - 0.1668 - 
T3 - - - - 0.4891 
T4 - - - 0.8271 - 
T5 - - - - 0.2613 

 

D Within-subject treatment effect 

To check whether the amount of hectares farmed according to practice B in the policy scenarios is 
significantly different from the baseline, a Wilcoxon Matched-Pairs Signed-Ranks test is used. 

Prob > |z| T1 T2 T3 T4 T5 T6 
 Wilcoxon Matched-Pairs Signed-Ranks test 
Baseline-treatment 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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Part 2: Tobit model 

This random effects Tobit model is used to explain the motivation to farm according to practice B in the 
baseline. The Tobit specification allows to account for the nature of the data (decision space was limited 
between 0 and 120). The dependent variable is thus the amount of land farmed with practice B in the 
baseline. The independent variables include socio-demographic and farm characteristics as well as 
behavioral proxies. 

Variable  Model Coefficient a: Standard Error 

Age 0.22 0.20 

Female 5.66   6.46 

Fulltime - 8.49   5.36 

Education b - 3.73 * 2.16 

Farm Size - 0.03 .019 

No Livestock - 13.19 *** 4.98 

Diversifier c 3.34 4.84 

Environmental Consciousness 1.47 2.86 

Environmental Responsibility 5.15 * 3.05 

Loss Aversion 1.48 2.18 

Control Aversion - 5.28 *** 1.91 

Green Guilt 2.44 1.92 

Warm Glow 2.79 2.14 

Constant 20.76 19.59 

Sigma 44.82 1.91 

N 451  

LR chi2 (13) 51.40  

P 0.00  

Pseudo R2 0.01  

Left-censored observations 85  

Right-censored observations 41  
a: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.  

b: For the regression this variable was coded in an increasing manner from 0 (Elementary School) to 4 (A-Level). 

c: Diversifier means the participant indicated at least two further sources of income besides arable farming and animal. 
husbandry (e.g. agri-tourism, photovoltaic, forest). 
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Part 3: Calculation of loss aversion proxy 

We follow the procedure reported in Wang et al. (2017): 

Wang, M., M.O. Rieger and T. Hens (2017). The Impact of Culture on Loss Aversion. Journal of Behavioral 
Decision Making 30(2): 270-281. 

The related questionnaire items are: 

Imagine you had to decide whether or not to participate in a gamble. If you enter the game, you have a 50% chance 
of losing or winning. The sum you can lose is given. For the gamble shown below, how high would the possible 
gain X have to be, so that you would be willing to join the game? 

50% chance  Loss of 25 € 

50% chance  Gain of X € 

X would have to be at least _______€ so that I would be willing to join the game. (X is coded as loss1) 

Please also have a look at the second example. For the gamble shown below, how high would the possible gain X 
have to be, so that you would be willing to join the game? 

50% chance  Loss of 100 € 

50% chance  Gain of X € 

X would have to be at least _______€ so that I would be willing to join the game. (X is coded as loss2) 

 

The loss aversion parameter theta (θ) is calculated by inserting the participants’ answers to the two 
questionnaire items in the following formula: 

𝜃𝜃 ≔
1
2

(
𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙1

25
+
𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙2
100

) 

Due to the very high variance in the data (very high theta values), we decided to simplify our scale to a 
1 to 5 scale similar to the ones used for the other behavioral proxy variables. We think this is justifiable, 
as we only use the parameter to test for a general effect (i.e. if a higher loss aversion leads to different 
behavior) and for a relative comparison between treatments (i.e. if people who are more loss averse react 
differently in the loss treatments). We do *not* use the data to compare e.g. participants with a loss 
aversion parameter of 1 to those with 5. 

To simplify the data, we first reduce the range of values by restricting loss1 to a range between 0 and 
5000 (21 observations affected) and loss2 to a range between 0 and 100000 (12 observations affected). 
We then compute theta according to the formula shown above (maximum theta is now 600). Then we 
categorize in the following way: 

lossAV = 1 if theta < 1; 

lossAV = 2 if theta == 1; 

lossAV = 3 if  1 < theta <= 2; 

lossAV = 4 if 2 < theta <= 10; 

lossAV = 5 if 10 < theta <= 600. 
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Appendix B – Supplementary materials for chapter 3 

 

Part 1: Principal Components Analysis 

A Results of the Principal Components Analysis – components and eigenvalues 

Component Eigenvalue Difference Proportion Cumulative 
Comp 1 2.59472 1.35464 0.3243 0.3243 
Comp 2 1.24008 .262411 0.1550 0.4794 
Comp 3 .97767 .148607 0.1222 0.6016 
Comp 4 .829063 .117532 0.1036 0.7052 
Comp 5 .711531 .0881796 0.0889 0.7941 
Comp 6 .623351 .0788293 0.0779 0.8721 
Comp 7 .544522 .0654616 0.0681 0.9401 
Comp 8 .47906 . 0.0599 1.0000 

 

B Results of the Principal Components Analysis – eigenvectors and loadings 

Variable Comp 1 Comp 2 Comp 3 Unexplained 
Work  0.2871 0.5952 -0.1080 .3354 
Rural  0.3643 -0.2999 -0.4262 .3666 
Risk 0.3337 0.4723 0.1015 .4243 
Food  0.3047 -0.2528 0.3845 .5352 
Services 0.4624 -0.2005 -0.1933 .3589 
Machine 0.4255 0.2605 -0.0766 .4402 
Protect 0.3563 -0.3915 -0.0853 .4734 
Animal 0.2426 -0.0860 0.7733 .2535 

Loadings > 0.3 in bold. 

 

C Results of the Principal Components Analysis – varimax rotation 

Variable Comp 1 Comp 2 Comp 3 Unexplained 
Work  -0.0540 0.6602 -0.0976 .3354 
Rural  0.6014 -0.0234 -0.2051 .3666 
Risk -0.0380 0.5708 0.1324 .4243 
Food  0.2084 -0.0664 0.5068 .5352 
Services 0.5299 0.0992 0.0264 .3589 
Machine 0.2134 0.4557 0.0397 .4402 
Protect 0.5075 -0.1248 0.1198 .4734 
Animal -0.0812 0.0147 0.8108 .2535 

Loadings > 0.3 in bold.
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D Random effects Tobit model explaining the hectares farmed according to practice B in 
the experimental part 

Variable  Model Coefficient a: Standard Error 

Age 0.20013072 .1976538 

Female 6.1968106 6.436308 

Fulltime -7.6012566 5.510325 

Education b -3.7466057* 2.141734 

Farm Size -.03076477 .0189998 

No Livestock -18.055352*** 5.808585 

Diversifier c 2.4574706 4.809133 

Environmental Consciousness 1.3753364 2.849004 

Environmental Responsibility 4.1889539 3.075916 

Loss Aversion 1.8036646 2.171979 

Control Aversion -4.9420832*** 1.906396 

Green Guilt 2.6205174 1.919891 

Warm Glow 1.8092819 2.165641 

Standardized Component 1 6.1835884** 2.519672 

Standardized Component 2 -3.2102109 2.431219 

Standardized Component 3 -4.3946461 2.808094 

Constant 27.936464 19.7436 

Sigma 44.380252*** 1.88978 

N 451  

LR chi2 (16) 58.90  

P 0.0000  

Pseudo R2 0.0158  

Left-censored observations 85  

Right-censored observations 41  
a: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.  

b: For the regression this variable was coded in an increasing manner from 0 (Elementary School) to 4 (A-Level). 

c: Diversifier means the participant indicated at least two further sources of income besides arable farming and animal 
husbandry (e.g. agri-tourism, photovoltaic, forest). 
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E Logit model explaining the current real world participation in an agri-environment 
program 

Variable  Model Coefficient a: Standard Error 

Age -.00576143 .0091906 

Female .13649282 .3061923 

Fulltime .664131** .2685154 

Education b .08112278 .1013482 

Farm Size .00171666* .0010059 

No Livestock -.00239671 .2771925 

Diversifier c .1555415 .2213293 

Environmental Consciousness -.03032687 .1344986 

Environmental Responsibility .10773486 .1461789 

Loss Aversion -.13089372 .1017455 

Control Aversion -.1317823 .0898656 

Green Guilt .06586837 .0905088 

Warm Glow .06778894 .1031882 

Standardized Component 1 .20658259* .1210588 

Standardized Component 2 -.1475091 .1159492 

Standardized Component 3 -.06549227 .1359982 

Constant -1.0182437 .9271319 

N 451  

LR chi2 (16) 31.82  

P 0.0105  

Pseudo R2 0.0538  
a: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.  

b: For the regression this variable was coded in an increasing manner from 0 (Elementary School) to 4 (A-Level). 

c: Diversifier means the participant indicated at least two further sources of income besides arable farming and animal 
husbandry (e.g. agri-tourism, photovoltaic, forest). 
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F ZOIB model explaining the share of eligible hectares enrolled in an agri-environment 
program  

Variable  Model Coefficient a: Standard Error 

Age .01028694 .0077218 

Female -.16891565 .2936254 

Fulltime -.1687724 .2664 

Education b -.25064732*** .0954799 

Farm Size -.00038558 .0006386 

No Livestock -.37910722 .2594679 

Diversifier c .12341601 .1771583 

Environmental Consciousness .04910667 .1278236 

Environmental Responsibility -.09328443 .1231016 

Loss Aversion -.21249187** .0974911 

Control Aversion -.02162581 .0773814 

Green Guilt .05169296 .0703601 

Warm Glow .03266561 .0841873 

Standardized Component 1 .05800953 .1117441 

Standardized Component 2 -.01241921 .1032626 

Standardized Component 3 .06035166 .1311541 

Constant .50146592 .950826 

One-inflate Constant -2.9444392*** .4188539 

Zero-inflate Constant 1.0445451*** .1088961 

ln_phi Constant 1.5833704*** .1243541 

N 444  

Wald chi2 (16) 27.37  

Prob > chi2 0.0375  
a: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.  

b: For the regression this variable was coded in an increasing manner from 0 (Elementary School) to 4 (A-Level). 

c: Diversifier means the participant indicated at least two further sources of income besides arable farming and animal 
husbandry (e.g. agri-tourism, photovoltaic, forest).
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G Results of the econometric estimations for the Principal Components without further 
controls 

Variable Tobit Model a 
[Lab-in-the-field] 

Logit Model a 
[AEM participation] 

ZOIB Model a 
[Share of eligible 
AEM hectares] 

Standardized Component 1 7.1558095*** .28444771** .06285688 

Standardized Component 2 -5.7814391** -.11822627 -.05447897 

Standardized Component 3 .48475264 -.02781872 .15517123* 

Constant 42.659566*** -.56998115*** -.70026757*** 
a: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.  

b: For the regression this variable was coded in an increasing manner from 0 (Elementary School) to 4 (A-Level). 

c: Diversifier means the participant indicated at least two further sources of income besides arable farming and animal 
husbandry (e.g. agri-tourism, photovoltaic, forest). 

 

H Correlations between Principal Components and further behavioral variables 

 St. 
Com. 1 

St. 
Com. 2 

St. 
Com. 3 

Env. 
Cons. 

Env. 
Resp. 

Loss 
Av. 

Control 
Av. 

Green 
Guilt 

Warm 
Glow 

St. Com. 1 1.0000         
St. Com. 2 0.3077 1.0000        
St. Com. 3 0.3040 0.2034 1.0000       
Env. Cons. 0.1776 0.0374 0.0627 1.0000      
Env. Resp. 0.2538 -0.0164 0.0788 0.4823 1.0000     
Loss Av. 0.0201 0.0550 0.1100 0.0648 0.0203 1.0000    
Control Av. 0.0164 0.1444 0.0573 0.0734 0.0358 0.0783 1.0000   
Green Guilt 0.1561 0.0117 0.0760 0.2020 0.3167 -0.0644 -0.0356 1.0000  
Warm Glow 0.1645 -0.1496 0.0476 0.3339 0.3237 -0.0391 -0.0137 0.3995 1.0000 

 

 

I Correlations between revealed preferences in the lab and in the field 

 Ha practice B AEM participation Share of eligib. ha 
Ha practice B 1.0000   
AEM participation 0.0503 1.0000  
Share of eligib. ha 0.0295 0.5790 1.0000 
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Part 2: Cluster Analysis 

A Random effects Tobit model explaining the hectares farmed according to practice B in 
the experimental part 

Variable  Model Coefficient a: Standard Error 

Age .2514952 .1994792 

Female 5.5779315 6.456876 

Fulltime -9.9855728* 5.518546 

Education b -3.4983498 2.161115 

Farm Size -.02508819 .0191728 

No Livestock -12.385088** 5.027092 

Diversifier c 3.1903269 4.835234 

Environmental Consciousness 1.2112844 2.865524 

Environmental Responsibility 4.7578551 3.067952 

Loss Aversion 1.4264069 2.180362 

Control Aversion -5.3293819*** 1.906987 

Green Guilt 2.1561595 1.931125 

Warm Glow 2.9482134 2.138123 

Cluster Affiliation -5.400374 4.755896 

Constant 31.113583 21.58269 

Sigma 44.758641*** 1.906363 

N 451  

LR chi2 (14) 52.69  

P 0.0000  

Pseudo R2 0.0142  

Left-censored observations 85  

Right-censored observations 41  
a: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.  

b: For the regression this variable was coded in an increasing manner from 0 (Elementary School) to 4 (A-Level). 

c: Diversifier means the participant indicated at least two further sources of income besides arable farming and animal 
husbandry (e.g. agri-tourism, photovoltaic, forest). 
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B Logit model explaining the current real world participation in an agri-environment 
program 

Variable  Model Coefficient a: Standard Error 

Age -.00457481 .0091456 

Female .09569299 .3036997 

Fulltime .60574146** .2640271 

Education b .08719834 .1010423 

Farm Size .00182068* .0009918 

No Livestock .09404175 .2335352 

Diversifier c .18614889 .2196891 

Environmental Consciousness -.03566368 .1341593 

Environmental Responsibility .13708567 .144443 

Loss Aversion -.13940532 .1009833 

Control Aversion -.14683749* .0887846 

Green Guilt .05236691 .0896306 

Warm Glow .10927848 .1004846 

Cluster Affiliation -.12086183 .2185305 

Constant -1.0120606 1.002302 

N 451  

LR chi2 (14) 28.53  

Prob > chi2 0.0121  

Pseudo R2 0.0482  
a: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.  

b: For the regression this variable was coded in an increasing manner from 0 (Elementary School) to 4 (A-Level). 

c: Diversifier means the participant indicated at least two further sources of income besides arable farming and animal 
husbandry (e.g. agri-tourism, photovoltaic, forest). 
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C ZOIB model explaining the share of eligible hectares enrolled in an agri-environment 
program 

Variable  Model Coefficient a: Standard Error 

Age .01080881 .0076904 

Female -.17206894 .2912949 

Fulltime -.14484211 .2584727 

Education b -.24349944** .0946653 

Farm Size -.00035059 .0006474 

No Livestock -.42802273** .2003846 

Diversifier c .10824193 .1747707 

Environmental Consciousness .04323684 .1288244 

Environmental Responsibility -.09722697 .1223891 

Loss Aversion -.21368686** .097543 

Control Aversion -.02135457 .077278 

Green Guilt .05698648 .0697929 

Warm Glow .0444129 .0808901 

Cluster Affiliation -.13194869 .1789417 

Constant .65163613 1.001628 

One-inflate Constant -2.9444393*** .4188539 

Zero-inflate Constant 1.0445451*** .1088961 

ln_phi Constant 1.5833566*** .1244299 

N 444  

Wald chi2 (14) 27.11  

Prob > chi2 0.0186  
a: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.  

b: For the regression this variable was coded in an increasing manner from 0 (Elementary School) to 4 (A-Level). 

c: Diversifier means the participant indicated at least two further sources of income besides arable farming and animal 
husbandry (e.g. agri-tourism, photovoltaic, forest). 
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Part 3: Profiling 

A Mean observable characteristics of the 11 cluster solution 

Values in bold differ from sample mean. The comparison is not based on a statistical test, since sample size is very low in some cases.  

Variable (mean) Cluster 1 
N = 43 

Cluster 2 
N = 117 

Cluster 3 
N = 26 

Cluster 4 
N = 38 

Cluster 5 
N = 24 

Cluster 6 
N = 28 

Cluster 7 
N = 25 

Cluster 8 
N = 14 

Cluster 9 
N = 40 

Cluster 10 
N = 54 

Cluster 11 
N = 42 

Sample 
Population 

Age (years) 43.88372 45.36752 50.84615 48.84211 48.83333 48.07143 50.4 44.57143 43.725 46.77778 47.2619 46.6408 

Female (binary) .1627907 .1111111 .1538462 .0789474 .0833333 .2857143 .2 .1428571 .125 .1851852 .0952381 .1396896 

Fulltime (binary) .744186 .8376068 .6538462 .4473684 .4583333 .4642857 .32 .3571429 .775 .537037 .6666667 .6407982 

Education (binary) 2.581395 2.504274 2.923077 2.868421 2.708333 2.928571 2.68 2.642857 2.625 2.703704 2.52381 2.654102 

Farm size (hectares) 89.37209 97.61538 177.3077 101 62.66667 62.64286 79.72 50.35714 104.675 83.53704 63.40476 90.97339 

No Livestock (binary) .1395349 .1282051 .8846154 .6052632 .7916667 .3928571 .44 .9285714 .15 .2037037 .0952381 .3148559 

Diversifier (binary) .3023256 .2991453 .5769231 .3684211 .125 .1428571 .4 .3571429 .225 .4074074 .452381 .3303769 

Environmental 
Consciousness (scale 1-5) 4.372093 4.324786 4.076923 4.394737 3.666667 4.035714 4.44 4.214286 3.975 4.277778 3.952381 4.199557 

Environmental 
Responsibility (scale 1-5) 4.162791 4.076923 4.230769 4.105263 3.458333 3.678571 3.8 3.785714 3.55 4.222222 3.880952 3.966741 

Loss Aversion (scale 1-5) 3.767442 3.692308 3.653846 3.447368 3.5 3.5 3.72 3.214286 3.825 3.703704 3.809524 3.665188 

Control Aversion (scale 1-5) 3.209302 3.854701 3.230769 3.210526 3.375 3.357143 3.52 3.642857 3.4 3.462963 3.309524 3.48337 

Green Guilt (scale 1-5) 3.627907 3.589744 3.730769 3.236842 2.916667 3.785714 3.08 3.428571 3.125 3.703704 3.285714 3.45898 

Warm Glow (scale 1-5) 3.627907 3.384615 3.346154 3.684211 3.083333 3.642857 3.32 3.214286 2.85 3.888889 3.52381 3.447894 

Standardized Component 1 .7979055 .8647361 .8144249 .2809024 -1.082487 -1.330861 -1.043756 -1.090602 -1.096097 .4498675 -1.028006 -8.82e-09 

Standardized Component 2 .1469424 1.081115 .5695203 -1.167666 -.9778349 -.9008208 .8326539 .6744551 .4633343 -1.036946 -1.127409 7.67e-09 

Standardized Component 3 .6513967 .6231197 -1.083308 -1.129284 -2.154109 -.6509413 -.760108 -2.302512 .7534148 .5878898 .701046 -5.33e-09 
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Appendix C – Sample population and experimental instructions 

 

Part 1: Characteristics of the parent population 

A Comparison of observable characteristics of the experimental sample with the farmer 
population  

 Participants Parent population 

Avg. age 46.6 years 53 years a 

Female 14 % 38 % b 

Fulltime 64.1 % 66.8 % c 

Avg. farm size 91.0 ha 89.6 ha d 

Avg. arable land N/A 66.9 ha e / 121.7 ha f 

AEM participation 36.4 % 34.1 % g 

Avg. permanent pastures 15.8 ha 20.1 ha h 
a: German average. It was not possible to obtain data on average age of Lower Saxonian farmers. Source: 
https://www.topagrar.com/news/Home-top-News-Durchschnittsalter-der-Landwirte-betraegt-53-Jahre-1217939.html (page 
visit 2018-03-26). 

b: Workers in Lower Saxony’s agricultural sector, farm-owners probably more males. It was not possible to obtain the share 
of female farm-owners in Lower Saxony. Source: DESTATIS – Statistisches Bundesamt (2011). Landwirtschaft auf einen Blick. 
Statistisches Bundesamt, Wiesbaden. 

c: Full-time farmers in Lower Saxony. Source: NMELV – Niedersächsisches Ministerium für Ernährung, Landwirtschaft und 
Verbraucherschutz (2014). Die niedersächsische Landwirtschaft in Zahlen 2014. NMELV, Hannover.  

d: Average overall farm size of Lower Saxonian farms.  

e: Average amount of arable land of Lower Saxonian farms.  

f: Average amount of arable land of Lower Saxonian arable farms.  

Source: Landwirtschaftskammer Niedersachsen (2017). Durchschnittsergebnisse aus dem Wirtschaftsjahr 2015/2016. 
Landwirtschaftskammer Niedersachsen, Hannover. 

g: Share of farms participating in an agri-environment scheme. Source: NMELV – Niedersächsisches Ministerium für 
Ernährung, Landwirtschaft und Verbraucherschutz (2014). Die niedersächsische Landwirtschaft in Zahlen 2014. Stand 
06.07.2016. NMELV, Hannover. 

h: Avg. amount of permanent pastures of Lower Saxonian farms. Source: BMEL – Bundesministerium für Ernährung und 
Landwirtschaft (2014). Die wirtschaftliche Lage der landwirtschaftlichen Betriebe. Buchführungsergebnisse der Testbetriebe. 
Wirtschaftsjahr 2013/2014. Tabellenteil. BMEL, Bonn. 

 

https://www.topagrar.com/news/Home-top-News-Durchschnittsalter-der-Landwirte-betraegt-53-Jahre-1217939.html
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Part 2: Experimental instructions (English version – translated from German by FT) 

Opening Screen: 

Dear participant, 

thank you for deciding to participate in this 30-minute online survey. The survey consists of two parts, 

with each part requiring you to make one managerial decision. Before and after these two parts, we 

would like you to answer a few questions regarding you preferences and your agricultural enterprise. 

The participation is voluntary and you can quit participation at any time.  

For your participation in this survey you will get a compensation payment of 15€. Moreover, you will 

get an additional payment between a minimum of 22.50€ and a maximum 32.00€. The exact amount 

results from your managerial decisions taken in part one or two respectively, to simulate realistic 

consequences for your businesses’ profits. Please note that there are no “wrong” or “bad” decisions and 

that only your personal preferences matter. A payment will only occur if you have finished your 

participation.  

The additional payment is determined by the following procedure: 

• In each of the two parts, you can earn points that simulate the economic impacts of agricultural 

decisions.  

• After the survey, your computer will randomly choose one of the two parts. Only this part will 

be the basis for the computation of the additional payment. 

• For this purpose, the points earned in the respective part will be exchanged to Euros. The 

exchange rate is 225 points = 10 cents. 2250 points thus equal 1€. The result will be rounded 

to 10 cents. 

Furthermore we would like to ask you to complete the survey within a maximum of 2 hours. The 

time limit begins after a click on the “start survey” button below this text. After expiry of the time limit, 

a participation is not possible any more.  

To not undermine the scientific success of this study, we would also like to ask you, to not talk to other 

farmers or neighbors about the decisions you took or about to take in the experiment, before the 

end of the lime limit (2017-03-17). 

Should you have any questions regarding the participation in this study, please contact us under the 

following phone number: 0541 / 969 3831 (on working days between 9 and 11 AM). 

[  ] I have thoroughly read the text on this page and declare my consent with the conditions explained. 

[BUTTON: start survey] 
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A question regarding your preferences – part 1 

Imagine you had to decide whether or not to participate in a gamble. If you enter the game, you have a 

50% chance of losing or winning. The sum you can lose is given. For the gamble shown below, how 

high would the possible gain X have to be, so that you would be willing to join the game? 

50% chance  Loss of 25 € 

50% chance  Gain of X € 

X would have to be at least _______€ so that I would be willing to join the game. 

[BUTTON: continue] 

A question regarding your preferences – part 2 

Please also have a look at the second example. For the gamble shown below, how high would the 

possible gain X have to be, so that you would be willing to join the game? 

50% chance  Loss of 100 € 

50% chance  Gain of X € 

X would have to be at least _______€ so that I would be willing to join the game. 

[BUTTON: continue] 

Joint introduction for part 1 and part 2 

In the following two parts of the survey you will take over the role of a fictional arable farm in Lower 

Saxony. All numerical values shown correspond to the Lower Saxonian average values. You have to 

decide, which agricultural practices you want to apply on your farmland. Your decisions will affect 

your farms income. Your farm comprises 120 hectares of utilizable land. For each hectare you can 

decide between two different agricultural practices: practice A or practice B. Agricultural practice B 

is better for the environment, but more costly to implement. The sum of hectares farmed according 

to practice A and B has to match 120 hectares.  

At this point it should be noted that agricultural practice A is not an extraordinary damaging practice, 

and that agricultural practice B is not organic farming. Agricultural practices, which are better for the 

environment, can for example be a reduction of soil working, the utilization of nurse crops, a sustainable 

use of fertilizers or the sowing of a greater number of different crops. These practices further allow for 

a utilization of the farmlands for agricultural production and a reversion to different agricultural 

practices is possible without problems.  

[BUTTON: continue] 
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First Part 

Welcome to the first part of the survey.  

In this part of the survey your farm’s income is calculated in the following way: 

Agricultural practice A as well as agricultural practice B allow for the cultivation of crops (for example 

rye, barley or maize). Through the sale of your harvest at the agricultural market you receive a profit 

contribution (= contribution margin minus fixed costs such as rents) of 150 points per hectare. 

Additionally and independent of which agricultural practice you have chosen, you receive a subsidy of 

325 points per hectare. On top of that you get 15000 points from business activities other than 

arable farming, such as animal husbandry or paid labor.  

Compared to agricultural practice A, agricultural practice B is better for the environment and causes 

additional costs (for example for increased workload or material). These costs amount to 85 points per 

hectare farmed according to agricultural practice B.  

Your farm’s income in points can thus be calculated with the following equation: 

𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 + �𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂𝒉𝒉𝒂𝒂𝑰𝑰𝒂𝒂𝒂𝒂𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒂𝒂 𝒑𝒑𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒂𝒂𝑰𝑰𝑰𝑰 𝑨𝑨 ∗ 𝟒𝟒𝟒𝟒𝟏𝟏� + (𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂𝒉𝒉𝒂𝒂𝑰𝑰𝒂𝒂𝒂𝒂𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒂𝒂 𝒑𝒑𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒂𝒂𝑰𝑰𝑰𝑰 𝑩𝑩 ∗ 𝟑𝟑𝟑𝟑𝟏𝟏) 

Explanation of the equation: In addition to the 15000 points from business activities other than arable 

farming, you get the following areal payment: The amount of hectares you wish to farm according to 

agricultural practice A will be multiplied by 475, because for each of these hectares you receive the 

profit contribution and the subsidy (150 + 325 = 475). The amount of hectares you wish to farm 

according to agricultural practice B will be multiplied by 390. In this case, the additional costs are 

subtracted from sum of the profit contribution and the subsidy (150 + 325 – 85 = 390). With the help of 

the calculator shown below, you can calculate exactly which split in hectares between agricultural 

practice A and agricultural practice B will result in which income in points.  

Calculator 

Your hectares:      120 

Hectares farmed according to agricultural practice A: [  ] Value between 0 and 120 

Hectares farmed according to agricultural practice B: [  ] Value between 0 and 120 

      [BUTTON: calculate points] 

Points from agricultural practice A:  [  ] 

Points from agricultural practice B:  [  ] 

Total points:   [  ]  
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[BUTTON: continue] 

A short quiz 

Which of the following statements is correct? 

O Agricultural practice B does not cause any additional costs. 

O I will receive the subsidy payment of 325 points per hectare only for those hectares that are farmed 

according to agricultural practice A. 

O The present farm comprises less than 100 hectares of agricultural land. 

O My income in points is determined through the choice of the agricultural practice(s). The sum of the 

areas farmed according to agricultural practice A and agricultural practice B should not be more or less 

than 120 hectares.  

[BUTTON: continue] 

Your decision 

How many hectares would you like to farm according to agricultural practice A? [ ] 

How many hectares would you like to farm according to agricultural practice B? [ ] 

Reminder: Agricultural practices A and B both allow for the production of agricultural goods. 

Agricultural practice B is better for the environment, but more costly to implement. The sum of hectares 

has to be equal to 120.  

[BUTTON: decide] 

Your result for part 1 

With your decision you achieve a result of [  ] points. 

[BUTTON: continue] 

Treatment 1 

Second part  

Welcome to the second part of the survey.  

In contrast to the first part of the survey, all farmers applying agricultural practice B will receive an 

additional payment in this part. The payment is introduced, because agricultural practice B is better for 

the environment than agricultural practice A. When applying agricultural practice B, you make a positive 

contribution to overcoming societal challenges by stabilizing the climate and by preserving biodiversity 
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and water quality. The additional payment amounts to 85 points per hectare farmed according to 

agricultural practice B. 

The profit contribution of 150 points per hectare, the subsidy of 325 points per hectare and the additional 

costs of agricultural practice B of 85 points per hectare remain the same. Also, you again receive 15000 

points from business activities other than arable farming. 

Your farm’s income in points can thus be calculated with the following equation: 

𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 + �𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂𝒉𝒉𝒂𝒂𝑰𝑰𝒂𝒂𝒂𝒂𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒂𝒂 𝒑𝒑𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒂𝒂𝑰𝑰𝑰𝑰 𝑨𝑨 ∗ 𝟒𝟒𝟒𝟒𝟏𝟏� + (𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂𝒉𝒉𝒂𝒂𝑰𝑰𝒂𝒂𝒂𝒂𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒂𝒂 𝒑𝒑𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒂𝒂𝑰𝑰𝑰𝑰 𝑩𝑩 ∗ 𝟒𝟒𝟒𝟒𝟏𝟏) 

Explanation of the equation: In addition to the 15000 points from business activities other than arable 

farming, you get the following areal payment: The amount of hectares you wish to farm according to 

agricultural practice A will be multiplied by 475, because, as before, for each of these hectares you 

receive the profit contribution and the subsidy (150 + 325 = 475). The amount of hectares you wish to 

farm according to agricultural practice B will also be multiplied by 475, because the higher costs of 

agricultural practice B will be offset by the additional payment of 85 points per hectare (150 + 325 – 85 

+ 85 = 475). With the help of the calculator shown below, you can calculate exactly which split in 

hectares between agricultural practice A and agricultural practice B will result in which income in points. 

Calculator 

Your hectares:      120 

Hectares farmed according to agricultural practice A: [  ] Value between 0 and 120 

Hectares farmed according to agricultural practice B: [  ] Value between 0 and 120 

      [BUTTON: calculate points] 

Points from agricultural practice A:  [  ] 

Points from agricultural practice B:  [  ] 

Total points:   [  ]  

[BUTTON: continue] 

A short quiz 

Which of the following statements is correct? 

O The difference to the first part is that agricultural practice B does not cause any additional costs. 

O The difference to the first part is that the additional costs of agricultural practice B are offset by the 

additional payment of 85 points per hectare.  

O  The difference to the first part is that the profit contribution per hectare increases.  
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[BUTTON: continue] 

Your decision 

How many hectares would you like to farm according to agricultural practice A? [ ] 

How many hectares would you like to farm according to agricultural practice B? [ ] 

Reminder: Agricultural practices A and B both allow for the production of agricultural goods. 

Agricultural practice B is better for the environment, but more costly to implement. The sum of hectares 

has to be equal to 120.  

[BUTTON: decide] 

Your result for part 2 

With your decision you achieve a result of [  ] points. 

[BUTTON: continue] 

Treatment 2 

Second part  

Welcome to the second part of the survey.  

In contrast to the first part of the survey, all farmers applying agricultural practice B will receive an 

additional payment in this part. The payment is introduced, because agricultural practice B is better for 

the environment than agricultural practice A. When applying agricultural practice B, you make a positive 

contribution to overcoming societal challenges by stabilizing the climate and by preserving biodiversity 

and water quality. The additional payment amounts to 85 points per hectare farmed according to 

agricultural practice B. 

To finance the additional payment, the subsidy will be reduced from 325 to 240 points per hectare.  

The profit contribution of 150 points per hectare and the additional costs of agricultural practice B of 85 

points per hectare remain the same. Also, you again receive 15000 points from business activities other 

than arable farming. 

Your farm’s income in points can thus be calculated with the following equation: 

𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 + �𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂𝒉𝒉𝒂𝒂𝑰𝑰𝒂𝒂𝒂𝒂𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒂𝒂 𝒑𝒑𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒂𝒂𝑰𝑰𝑰𝑰 𝑨𝑨 ∗ 𝟑𝟑𝟑𝟑𝟏𝟏� + (𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂𝒉𝒉𝒂𝒂𝑰𝑰𝒂𝒂𝒂𝒂𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒂𝒂 𝒑𝒑𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒂𝒂𝑰𝑰𝑰𝑰 𝑩𝑩 ∗ 𝟑𝟑𝟑𝟑𝟏𝟏) 

Explanation of the equation: In addition to the 15000 points from business activities other than arable 

farming, you get the following areal payment: The amount of hectares you wish to farm according to 

agricultural practice A will be multiplied by 390, because for each of these hectares you receive the 

profit contribution and the reduced subsidy (150 + 240 = 390). The amount of hectares you wish to farm 
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according to agricultural practice B will also be multiplied by 390, because the higher costs of 

agricultural practice B will be offset by the additional payment of 85 points per hectare (150 + 240 – 85 

+ 85 = 390). With the help of the calculator shown below, you can calculate exactly which split in 

hectares between agricultural practice A and agricultural practice B will result in which income in points. 

Calculator 

Your hectares:      120 

Hectares farmed according to agricultural practice A: [  ] Value between 0 and 120 

Hectares farmed according to agricultural practice B: [  ] Value between 0 and 120 

      [BUTTON: calculate points] 

Points from agricultural practice A:  [  ] 

Points from agricultural practice B:  [  ] 

Total points:   [  ]  

[BUTTON: continue] 

A short quiz 

Which of the following statements is correct? 

O The difference to the first part is that the profit contribution per hectare increases. 

O The additional payment amounts to 85 points per hectare. The profit contribution of 150 points per 

hectare as well as the subsidy of 325 points per hectare remain the same like in the first part.  

O  To finance the additional payment of 85 points per hectare, the subsidy will be reduced from 325 to 

240 points per hectare.   

[BUTTON: continue] 

Your decision 

How many hectares would you like to farm according to agricultural practice A? [ ] 

How many hectares would you like to farm according to agricultural practice B? [ ] 

Reminder: Agricultural practices A and B both allow for the production of agricultural goods. 

Agricultural practice B is better for the environment, but more costly to implement. The sum of hectares 

has to be equal to 120.  

[BUTTON: decide] 
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Your result for part 2 

With your decision you achieve a result of [  ] points. 

[BUTTON: continue] 

Treatment 3 

Second part  

Welcome to the second part of the survey.  

In contrast to the first part of the survey, in this part all farmers are obligated by regulation to farm all 

their land according to agricultural practice B, if they want to receive the full subsidy of 325 points per 

hectare. The regulation is introduced, because agricultural practice B is better for the environment than 

agricultural practice A. When applying agricultural practice B, you make a positive contribution to 

overcoming societal challenges by stabilizing the climate and by preserving biodiversity and water 

quality. Farmer who nevertheless decide to apply agricultural practice A to some part of their land (or 

all their land), will receive a reduced subsidy of 240 points per hectare for all their arable lands.  

The profit contribution of 150 points per hectare and the additional costs of agricultural practice B of 85 

points per hectare remain the same. Also, you again receive 15000 points from business activities other 

than arable farming. 

If you decide to farm all your land according to agricultural practice B, your farm’s income in points 

can be calculated with the following equation: 

𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 + (𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂 ∗ 𝟑𝟑𝟑𝟑𝟏𝟏) 

Explanation of the equation: In addition to the 15000 points from business activities other than arable 

farming, for each of your 120 hectares you get the profit contribution as well as the full subsidy and 

have to pay for the increased costs of agricultural practice B (150 + 325 - 85 = 390).  

Should you decide to farm all or part of your land according to agricultural practice A, your farm’s 

income in points can be calculated with the following equation:  

𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 + �𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂𝒉𝒉𝒂𝒂𝑰𝑰𝒂𝒂𝒂𝒂𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒂𝒂 𝒑𝒑𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒂𝒂𝑰𝑰𝑰𝑰 𝑨𝑨 ∗ 𝟑𝟑𝟑𝟑𝟏𝟏� + (𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂𝒉𝒉𝒂𝒂𝑰𝑰𝒂𝒂𝒂𝒂𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒂𝒂 𝒑𝒑𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒂𝒂𝑰𝑰𝑰𝑰 𝑩𝑩 ∗ 𝟑𝟑𝟏𝟏𝟏𝟏) 

Explanation of the equation: In addition to the 15000 points from business activities other than arable 

farming, you get the following areal payment: The amount of hectares you wish to farm according to 

agricultural practice A will be multiplied by 390, because for each of these hectares you receive the 

profit contribution and the reduced subsidy (150 + 240 = 390). The amount of hectares you wish to farm 

according to agricultural practice B will be multiplied by 305. Here, the additional costs of agricultural 

practice B will be subtracted from the sum of the profit contribution and the reduced subsidy (150 + 240 
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– 85 = 305). With the help of the calculator shown below, you can calculate exactly which split in 

hectares between agricultural practice A and agricultural practice B will result in which income in points. 

Calculator 

Your hectares:      120 

Hectares farmed according to agricultural practice A: [  ] Value between 0 and 120 

Hectares farmed according to agricultural practice B: [  ] Value between 0 and 120 

      [BUTTON: calculate points] 

Points from agricultural practice A:  [  ] 

Points from agricultural practice B:  [  ] 

Total points:   [  ]  

[BUTTON: continue] 

A short quiz 

Which of the following statements is correct? 

O The difference to the first part is that application of agricultural practice A is mandatory now, should 

you want to receive the full subsidy of 325 points per hectare.  

O The difference to the first part is that farmers always receive a reduced subsidy of 240 points per 

hectare.  

O The additional costs of agricultural practice B will be increased from 85 points per hectare to 95 points 

per hectare.   

[BUTTON: continue] 

Your decision 

How many hectares would you like to farm according to agricultural practice A? [ ] 

How many hectares would you like to farm according to agricultural practice B? [ ] 

Reminder: Agricultural practices A and B both allow for the production of agricultural goods. 

Agricultural practice B is better for the environment, but more costly to implement. The sum of hectares 

has to be equal to 120.  

[BUTTON: decide] 

Your result for part 2 
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With your decision you achieve a result of [  ] points. 

[BUTTON: continue] 

Treatment 4 

Second part  

Welcome to the second part of the survey.  

In contrast to the first part of the survey, all farmers applying agricultural practice B will receive an 

additional payment in this part. The payment is introduced, because agricultural practice A is worse for 

the environment than agricultural practice B. When applying agricultural practice A, you cause harm to 

society by contributing to climate change and by reducing biodiversity and water quality. The additional 

payment amounts to 85 points per hectare farmed according to agricultural practice B. 

The profit contribution of 150 points per hectare, the subsidy of 325 points per hectare and the additional 

costs of agricultural practice B of 85 points per hectare remain the same. Also, you again receive 15000 

points from business activities other than arable farming. 

Your farm’s income in points can thus be calculated with the following equation: 

𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 + �𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂𝒉𝒉𝒂𝒂𝑰𝑰𝒂𝒂𝒂𝒂𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒂𝒂 𝒑𝒑𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒂𝒂𝑰𝑰𝑰𝑰 𝑨𝑨 ∗ 𝟒𝟒𝟒𝟒𝟏𝟏� + (𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂𝒉𝒉𝒂𝒂𝑰𝑰𝒂𝒂𝒂𝒂𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒂𝒂 𝒑𝒑𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒂𝒂𝑰𝑰𝑰𝑰 𝑩𝑩 ∗ 𝟒𝟒𝟒𝟒𝟏𝟏) 

Explanation of the equation: In addition to the 15000 points from business activities other than arable 

farming, you get the following areal payment: The amount of hectares you wish to farm according to 

agricultural practice A will be multiplied by 475, because, as before, for each of these hectares you 

receive the profit contribution and the subsidy (150 + 325 = 475). The amount of hectares you wish to 

farm according to agricultural practice B will also be multiplied by 475, because the higher costs of 

agricultural practice B will be offset by the additional payment of 85 points per hectare (150 + 325 – 85 

+ 85 = 475). With the help of the calculator shown below, you can calculate exactly which split in 

hectares between agricultural practice A and agricultural practice B will result in which income in points. 

Calculator 

Your hectares:      120 

Hectares farmed according to agricultural practice A: [  ] Value between 0 and 120 

Hectares farmed according to agricultural practice B: [  ] Value between 0 and 120 

      [BUTTON: calculate points] 

Points from agricultural practice A:  [  ] 

Points from agricultural practice B:  [  ] 
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Total points:   [  ]  

[BUTTON: continue] 

A short quiz 

Which of the following statements is correct? 

O The difference to the first part is that agricultural practice B does not cause any additional costs. 

O The difference to the first part is that the additional costs of agricultural practice B are offset by the 

additional payment of 85 points per hectare.  

O  The difference to the first part is that the profit contribution per hectare increases.  

[BUTTON: continue] 

Your decision 

How many hectares would you like to farm according to agricultural practice A? [ ] 

How many hectares would you like to farm according to agricultural practice B? [ ] 

Reminder: Agricultural practices A and B both allow for the production of agricultural goods. 

Agricultural practice B is better for the environment, but more costly to implement. The sum of hectares 

has to be equal to 120.  

[BUTTON: decide] 

Your result for part 2 

With your decision you achieve a result of [  ] points. 

[BUTTON: continue] 

Treatment 5 

Second part  

Welcome to the second part of the survey.  

In contrast to the first part of the survey, all farmers applying agricultural practice B will receive an 

additional payment in this part. The payment is introduced, because agricultural practice A is worse for 

the environment than agricultural practice B. When applying agricultural practice A, you cause harm to 

society by contributing to climate change and by reducing biodiversity and water quality. The additional 

payment amounts to 85 points per hectare farmed according to agricultural practice B. 

To finance the additional payment, the subsidy will be reduced from 325 to 240 points per hectare.  
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The profit contribution of 150 points per hectare and the additional costs of agricultural practice B of 85 

points per hectare remain the same. Also, you again receive 15000 points from business activities other 

than arable farming. 

Your farm’s income in points can thus be calculated with the following equation: 

𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 + �𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂𝒉𝒉𝒂𝒂𝑰𝑰𝒂𝒂𝒂𝒂𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒂𝒂 𝒑𝒑𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒂𝒂𝑰𝑰𝑰𝑰 𝑨𝑨 ∗ 𝟑𝟑𝟑𝟑𝟏𝟏� + (𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂𝒉𝒉𝒂𝒂𝑰𝑰𝒂𝒂𝒂𝒂𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒂𝒂 𝒑𝒑𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒂𝒂𝑰𝑰𝑰𝑰 𝑩𝑩 ∗ 𝟑𝟑𝟑𝟑𝟏𝟏) 

Explanation of the equation: In addition to the 15000 points from business activities other than arable 

farming, you get the following areal payment: The amount of hectares you wish to farm according to 

agricultural practice A will be multiplied by 390, because for each of these hectares you receive the 

profit contribution and the reduced subsidy (150 + 240 = 390). The amount of hectares you wish to farm 

according to agricultural practice B will also be multiplied by 390, because the higher costs of 

agricultural practice B will be offset by the additional payment of 85 points per hectare (150 + 240 – 85 

+ 85 = 390). With the help of the calculator shown below, you can calculate exactly which split in 

hectares between agricultural practice A and agricultural practice B will result in which income in points. 

Calculator 

Your hectares:      120 

Hectares farmed according to agricultural practice A: [  ] Value between 0 and 120 

Hectares farmed according to agricultural practice B: [  ] Value between 0 and 120 

      [BUTTON: calculate points] 

Points from agricultural practice A:  [  ] 

Points from agricultural practice B:  [  ] 

Total points:   [  ]  

[BUTTON: continue] 

A short quiz 

Which of the following statements is correct? 

O The difference to the first part is that the profit contribution per hectare increases. 

O The additional payment amounts to 85 points per hectare. The profit contribution of 150 points per 

hectare as well as the subsidy of 325 points per hectare remain the same like in the first part.  

O  To finance the additional payment of 85 points per hectare, the subsidy will be reduced from 325 to 

240 points per hectare.   
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[BUTTON: continue] 

Your decision 

How many hectares would you like to farm according to agricultural practice A? [ ] 

How many hectares would you like to farm according to agricultural practice B? [ ] 

Reminder: Agricultural practices A and B both allow for the production of agricultural goods. 

Agricultural practice B is better for the environment, but more costly to implement. The sum of hectares 

has to be equal to 120.  

[BUTTON: decide] 

Your result for part 2 

With your decision you achieve a result of [  ] points. 

[BUTTON: continue] 

Treatment 6 

Second part  

Welcome to the second part of the survey.  

In contrast to the first part of the survey, in this part all farmers are obligated by regulation to farm all 

their land according to agricultural practice B, if they want to receive the full subsidy of 325 points per 

hectare. The regulation is introduced, because agricultural practice A is worse for the environment than 

agricultural practice B. When applying agricultural practice A, you cause harm to society by contributing 

to climate change and by reducing biodiversity and water quality. Farmer who nevertheless decide to 

apply agricultural practice A to some part of their land (or all their land), will receive a reduced subsidy 

of 240 points per hectare for all their arable lands.  

The profit contribution of 150 points per hectare and the additional costs of agricultural practice B of 85 

points per hectare remain the same. Also, you again receive 15000 points from business activities other 

than arable farming. 

If you decide to farm all your land according to agricultural practice B, your farm’s income in points 

can be calculated with the following equation: 

𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 + (𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂 ∗ 𝟑𝟑𝟑𝟑𝟏𝟏) 

Explanation of the equation: In addition to the 15000 points from business activities other than arable 

farming, for each of your 120 hectares you get the profit contribution as well as the full subsidy and 

have to pay for the increased costs of agricultural practice B (150 + 325 - 85 = 390).  
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Should you decide to farm all or part of your land according to agricultural practice A, your farm’s 

income in points can be calculated with the following equation:  

𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 + �𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂𝒉𝒉𝒂𝒂𝑰𝑰𝒂𝒂𝒂𝒂𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒂𝒂 𝒑𝒑𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒂𝒂𝑰𝑰𝑰𝑰 𝑨𝑨 ∗ 𝟑𝟑𝟑𝟑𝟏𝟏� + (𝒉𝒉𝑰𝑰𝑰𝑰𝒉𝒉𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒉𝒉𝒂𝒂𝒉𝒉𝒂𝒂𝑰𝑰𝒂𝒂𝒂𝒂𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒂𝒂 𝒑𝒑𝒉𝒉𝒉𝒉𝑰𝑰𝒉𝒉𝒂𝒂𝑰𝑰𝑰𝑰 𝑩𝑩 ∗ 𝟑𝟑𝟏𝟏𝟏𝟏) 

Explanation of the equation: In addition to the 15000 points from business activities other than arable 

farming, you get the following areal payment: The amount of hectares you wish to farm according to 

agricultural practice A will be multiplied by 390, because for each of these hectares you receive the 

profit contribution and the reduced subsidy (150 + 240 = 390). The amount of hectares you wish to farm 

according to agricultural practice B will be multiplied by 305. Here, the additional costs of agricultural 

practice B will be subtracted from the sum of the profit contribution and the reduced subsidy (150 + 240 

– 85 = 305). With the help of the calculator shown below, you can calculate exactly which split in 

hectares between agricultural practice A and agricultural practice B will result in which income in points. 

Calculator 

Your hectares:      120 

Hectares farmed according to agricultural practice A: [  ] Value between 0 and 120 

Hectares farmed according to agricultural practice B: [  ] Value between 0 and 120 

      [BUTTON: calculate points] 

Points from agricultural practice A:  [  ] 

Points from agricultural practice B:  [  ] 

Total points:   [  ]  

[BUTTON: continue] 

A short quiz 

Which of the following statements is correct? 

O The difference to the first part is that application of agricultural practice A is mandatory now, should 

you want to receive the full subsidy of 325 points per hectare.  

O The difference to the first part is that farmers always receive a reduced subsidy of 240 points per 

hectare.  

O The additional costs of agricultural practice B will be increased from 85 points per hectare to 95 points 

per hectare.   

[BUTTON: continue] 
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Your decision 

How many hectares would you like to farm according to agricultural practice A? [ ] 

How many hectares would you like to farm according to agricultural practice B? [ ] 

Reminder: Agricultural practices A and B both allow for the production of agricultural goods. 

Agricultural practice B is better for the environment, but more costly to implement. The sum of hectares 

has to be equal to 120.  

[BUTTON: decide] 

Your result for part 2 

With your decision you achieve a result of [  ] points. 

[BUTTON: continue] 

Please answer a few questions regarding your personal details: 

At this point we would like to note again that your statements will not be related to your person or your 

address. Your participation is absolutely anonymous.  

Please indicate your age in years:*  [   ] 

Please indicate your gender:*  O female 

     O male 

Please indicate your highest general education school leaving certificate:* 

[Drop down] 

[Elementary School] 

[Secondary Modern School] 

[Secondary School] 

[Advanced Technical College Certificate] 

[A-Level] 

[Other] 

Please indicate your highest degree qualifying for profession:* 

[Drop down] 

[Still in vocational training] 
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[No professional qualification] 

[In-company vocational training] 

[School-based vocational training] 

[Technical College] 

[Bachelor Degree] 

[Diploma or Master from a University of Applied Science] 

[Diploma or Master from a University] 

[PhD Degree] 

[Other] 

Please indicate the type of your agricultural business operations:* 

[Drop down] 

[Full-time / main occupation] 

[Part-time / sideline occupation] 

Please indicate your postal code:* [  ] 

[BUTTON: continue] 

Please answer a few general questions regarding your agricultural enterprise: 

Please indicate the size of your farm in hectares (Approximate value, 0 if you do not own or have rented 

any farmlands, 1 if you own or have rented less than 1 hectare):* [      ] 

Please indicate the size of your livestock in pieces (Total stock, approximate value, 0 if you do not own 

any livestock):* [  ] 

Do you own permanent pastures? How many hectares (Approximate value, 0 if you do not own or have 

rented any permanent pastures, 1 if you own or have rented less than 1 hectare)?*   [ 

 ] 

[BUTTON: continue] 

Please answer a few questions with respect to arable farming: 

Please name the five biggest arable crop plantations on your farm (e.g. wheat, rye, barley, maize, 

agricultural grass, potatoes, sugar beet, rape, broad beans, or similar). 

Plantation 1 (if applicable) [  ] 
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On how many hectares?  [  ] 

Plantation 2 (if applicable) [  ] 

On how many hectares?  [  ] 

Plantation 3 (if applicable) [  ] 

On how many hectares?  [  ] 

Plantation 4 (if applicable) [  ] 

On how many hectares?  [  ] 

Plantation 5 (if applicable) [  ] 

On how many hectares?  [  ] 

[BUTTON: continue] 

Please answer a few questions with respect to livestock farming: 

Please name the five biggest livestock herds on your farm (e.g. cattle, pigs, poultry, sheep, goats, horses, 

or similar). 

Herd 1 (if applicable) [  ] 

How many animals? [  ] 

Herd 2 (if applicable) [  ] 

How many animals? [  ] 

Herd 3 (if applicable) [  ] 

How many animals? [  ] 

Herd 4 (if applicable) [  ] 

How many animals? [  ] 

Herd 5 (if applicable) [  ] 

How many animals? [  ] 

[BUTTON: continue] 

Please answer a few questions with respect to other business activities: 

Please name your further business activities (e.g. photovoltaics [kWp], biogas [kW], forest [ha], 

horticulture, orcharding, farm shop, holiday homes, or similar with size indications if applicable). 
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Further business activity 1 (if applicable) [  ] 

Further business activity 2 (if applicable) [  ] 

Further business activity 3 (if applicable) [  ] 

Further business activity 4 (if applicable) [  ] 

Further business activity 5 (if applicable) [  ] 

Further business activity 6 (if applicable) [  ] 

Further business activity 7 (if applicable) [  ] 

Further business activity 8 (if applicable) [  ] 

[BUTTON: continue] 

Please answer a few questions regarding the subject matter of direct payments: 

Do you receive direct payments from the first pillar of the Common Agricultural Policy of the European 

Union? If so, how much did you receive with your last premium notice (Basic premium, greening 

premium and surcharge for the first hectares)?*  

[Drop down] 

[I did not receive direct payments] 

[Yes, 0-5000€] 

[Yes, 5000-15000€] 

[Yes, 15000-30000€] 

[Yes, 30000-60000€] 

[Yes, 60000-100000€] 

[Yes, more than 100000€] 

In 2015 the new greening regulation went into effect. Since then farmers, who want to receive the 

greening premium (approx. 90€ per hectare), have to carry out different greening measures. How costly 

was the fulfillment of these requirements for your farm (approximate total costs)?*  

[Drop down] 

[My farm was already fulfilling the requirements] 

[Less than 10€ per hectare] 
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[Between 10€ and 30€ per hectare] 

[Between 30€ and 60€ per hectare] 

[More than 60€ per hectare] 

[I can’t say] 

[BUTTON: continue] 

Please answer a few questions regarding agri-environment measures: 

Are you currently participating in an agri-environment program (e.g. from the federal state of Lower 

Saxony or North Rhine-Westphalia)?* 

[Drop down] 

[Yes] 

[No] 

Are you participating in a measure to reduce emissions from liquid manure or substrates? 

[Drop down] 

[Yes] 

[No] 

How many hectares (both existing contracts and proposed areas) did you enroll in the program line 

sustainable production on arable land (for example cultivation of catch crops, Cultan procedure, no soil 

working after maize)?  [   ] 

How many hectares (both existing contracts and proposed areas) did you enroll in the program line 

installation of flower- or protection strips and landscape elements on arable land (for example annual or 

perennial flower strips, protection strips, green strips)? [  ] 

How many hectares (both existing contracts and proposed areas) did you enroll in the program line 

measures on permanent pastures (for example extensive management, species-rich grassland, grazing 

on hillside locations)? [   ] 

How many hectares (both existing contracts and proposed areas) did you enroll in the program line 

measures to protect special biotope types (for example grazing or mowing of special biotopes)? [ 

  ] 

How many hectares (both existing contracts and proposed areas) did you enroll in the program line 

Nordic resting birds (for example Nordic resting birds on arable land, hardy catch crops for Nordic 

resting birds)? [   ] 
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For the different agri-environment measures, the European Union, the German state and the federal 

states are refunding the costs for the implementation. However, the calculation of these costs is based 

on regional average values. Your actual costs may be below or above this average value. Do you have 

the feeling that participation in the agri-environment program is financially paying off for you (since 

you get more money refunded than you have to spend for implementation)? 

[Drop down] 

[Yes, it pays off since I have lower costs] 

[No, it does not pay off since I have higher costs] 

[No, the payment is only covering my costs] 

[I do not participate in the agri-environment program] 

How satisfied were you with your participation in the agri-environment program? If you were not 

satisfied, what were the reasons (multiple responses possible)? 

□ I was satisfied. 

□ Dissatisfied, since there were no measures that fit for me. 

□ Dissatisfied, since the monitoring took place at a wrong point in time. 

□ Dissatisfied, since the payment was too low. 

□ Dissatisfied, since there was too much bureaucratic effort needed. 

□ Dissatisfied, since there were too many controls. 

□ Dissatisfied, since there was not enough temporal flexibility. 

□ Dissatisfied for another reason. 

[BUTTON: continue] 

Please answer a few questions regarding the Common Agricultural Policy: 

Do you think that environmental issues should be dealt with in the frame of the Common Agricultural 

Policy?*  

[Drop down] 

[Yes] 

[No] 

Would you like to explain your answer in a more detailed way? 
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[Textbox    ] 

What do you think are the most important goals of the Common Agricultural Policy (multiple responses 

possible)? 

□ Income security for the farmers 

□ Rural development 

□ Market regulation 

□ Food Security 

□ Environmental standards and protection of natural resources 

□ Other goals 

Would you like to tell us, what you personally are concerned about regarding the Common Agricultural 

Policy? 

[Textbox    ] 

If you think about yourself, what do you link with your work as a farmer? 

□ Hard and demanding work 

□ Shaping the landscape and rural areas 

□ Financial risks 

□ Food production 

□ Production of environmental goods such as clean water and fertile soils 

□ Expertise in dealing with heavy machinery 

□ Protection of natural resources and the environment 

□ Responsible handling of animals 

Are there any additional aspects that you connect with your work? 

[Textbox    ] 

[BUTTON: continue] 

Please answer a few questions regarding your preferences: 

Please rate on a scale from 1 to 5 (1 = not at all, 5 = extreme), 

…how important do you consider the environment to be for the human society?* [Drop down 1 to 5] 
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…how responsible do you personally feel for the environment?* [Drop down 1 to 5] 

…how guilty do you feel when you use environmentally damaging agricultural practices?* [Drop down 

1 to 5] 

…how much positive self-esteem do you gain, when you use environmentally friendly agricultural 

practices?* [Drop down 1 to 5] 

…how strong do you encounter a feeling of resistance, when you have to follow the prescriptions of an 

authority?* [Drop down 1 to 5] 

[BUTTON: continue] 

Please answer a few questions regarding your personal experiences with this experiment: 

Were you asked or told by other farmers about the experiment?* 

[Drop down] 

[Yes] 

[No] 

We would like to understand how your answers in this survey have come about. Would you like to tell 

us, how you took your decisions in this survey? 

[Textbox    ] 

Dou you have any other remarks regarding this study or other points that are important for you? 

[Textbox    ] 

[BUTTON: continue] 

Thank you very much for your participation! 

The following part was randomly determined to be the basis for your additional payment: 

Part [ ]: You have earned [ ] points in this part. 

Your final payoff will thus be: [ ] Euro. 

In the coming weeks, you will receive a voucher via mail.  

Please close the browser to finish the survey. 
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Part 3: List of variables 

// Identifiers 
ID    ID of Participant     1 – 451  
Treatment ID   ID of Treatment      1 – 6  
// 1 AEM 
// 2 AEM + Modulation 
// 3 Greening 
// 4 AEM + neg. Frame 
// 5 AEM + Modulation + neg. Frame 
// 6 Greening + neg. Frame 
 
// Treatments 
T1    Treatment 1      0; 1  
T2    Treatment 2      0; 1 
T3    Treatment 3      0; 1 
T4    Treatment 4      0; 1 
T5    Treatment 5      0; 1 
T6    Treatment 6      0; 1 
 
// Conditions 
Loss    Loss-condition      0; 1 
Mandatory   Mandatory-condition     0; 1 
Negative Frame   Negative framing-condition    0; 1 
 
// Interaction Terms 
Loss x Loss Aversion  Interaction loss X loss aversion    0 – 5  
Mandatory x Control Av. Interaction mandatory X control aversion  0 – 5 
Negative Frame x Green G. Interaction negative framing X green guilt  0 – 5 
Positive Frame x Warm G. Interaction positive framing X warm glow  0 – 5 
 
// Decisions 
Hectares B in BL  Hectares farmed according to B in the baseline  0 – 120  
Hectares B in T  Hectares farmed according to B in the treatment  0 – 120 
Change in B   Change in hectares farmed according to B  0 – 120 
 
// Sociodemographic Characteristics 
Age    Age in years      0 – 99  
Female    Gender female      0; 1 
Fulltime   Farmer is working full-time    0; 1 
Education   Education      1 – 4 
// education = 0 (Elementary School, "Volksschule") 
// education = 1 (Secondary Modern School, "Hauptschule") 
// education = 1 (Other) 
// education = 2 (Secondary School, "Realschule") 
// education = 3 (Advanced Technical College Certificate, "Fachhochschulreife") 
// education = 4 (A-Level, "Allgemeine Fachhochschulreife")   
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// Farm Characteristics 
Farm Size   Size of farm in hectares     0 – 10000  
Permanent Pasture  Size of permanent pastures in hectares   0 – 10000  
No Livestock   No livestock on the farm    0; 1 
Diversifier   At least 2 additional business activities   0; 1 
AEM Participation  Participation in AEM program    0; 1 
 
// Behavioral Proxies 
Loss Aversion   Proxy for degree of loss aversion   1 – 5  
Control Aversion  Proxy for degree of control aversion   1 – 5  
Green Guilt   Proxy for degree of green guilt    1 – 5  
Warm Glow   Proxy for degree of warm glow feelings   1 – 5  
Environmental Cons.  Proxy for degree of general environmental awareness 1 – 5  
Environmental Resp.  Proxy for degree of environmental responsibility  1 – 5   
 

 


