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Introduction

The agricultural sector is a major contributor to a wide range of environmental challenges including the maintenance and degradation of ecosystem services [START_REF] Foley | Global Consequences of Land Use[END_REF]). In the European Union (EU), overcoming these challenges became over time one of the main objectives of the Common Agricultural Policy (CAP) (EC 2013). Despite many CAP reforms, scholars and practitioners point to the fact that many environmental indicators still show negative trends in the European Union [START_REF] Henle | Identifying and managing the conflicts between agriculture and biodiversity conservation in Europe -A review[END_REF]) and doubt whether the current architecture of the CAP, which came into force in 2014, can effectively alter these trends [START_REF] Pe'er | EU agricultural reform fails on biodiversity[END_REF][START_REF] Matthews | Greening CAP Payments -A Missed Opportunity[END_REF]. Before the last reform, a huge part of the reform debate concentrated on whether the promotion of sustainable agriculture in the CAP should be through voluntary or compulsory schemes. Many arguments in this debate came from standard economic (e.g. [START_REF] Czekaj | The impact of the "greening" of the Common Agricultural Policy on the Financial Situation of Polish Farms[END_REF][START_REF] Vanni | The effects of CAP greening on Italian agriculture[END_REF], ecological (e.g. [START_REF] Pe'er | EU agricultural reform fails on biodiversity[END_REF] or institutional perspectives (e.g. [START_REF] Singh | Greening, new frontiers for research and employment in the agro-food sector[END_REF], whereas behavioral economic arguments remained underrepresented [START_REF] Colen | How) can economic experiments inform EU agricultural policy? JRC Science and Policy Report[END_REF]. However, it could be that behavioral factors are crucially linked to success or failure of the different policy instruments of the CAP toolbox and could thus help explain why success in terms of environmental achievements is still limited. For example, it has been shown that how a policy is framed can significantly alter the perception and reaction of the target group of this policy [START_REF] Blasch | Doing Good or Undoing Harm -Framing Voluntary Contributions to Climate Change Mitigation[END_REF][START_REF] Levin | All Frames Are Not Created Equal: A Typology and Critical Analysis of Framing Effects[END_REF][START_REF] Tversky | The Framing of Decisions and the Psychology of Choice[END_REF]. Moreover, whether we perceive a policy as controlling or as supporting can make a difference in how responsive we are to the policy mechanisms [START_REF] Falk | The Hidden Costs of Control[END_REF][START_REF] Frey | Environmental Morale and Motivation[END_REF]. Last but not least, cumulative prospect theory predicts that losses motivate behavior more than equal gains [START_REF] Tversky | Loss Aversion in Riskless Choice: A Reference-Dependent Model[END_REF]. From a policy perspective these considerations are important with respect to the future design of the CAP. Should behavioral factors interfere with different components of the current CAP, understanding how these interferences look like can help to decide which route to take in the future (EC 2017a, b). Experimental studies can provide a complementary basis for evidence-based policy making in the field of agriculture [START_REF] Colen | How) can economic experiments inform EU agricultural policy? JRC Science and Policy Report[END_REF].

The aim of this study is to examine whether the behavioral aspects mentioned above play a role in the decision-making of farmers and thus affect environmental outcomes of different policy scenarios. With an economic lab-in-the-field experiment, we investigate which overall framework of the CAP results in more environmental protection, and if and how behavioral factors are driving these outcomes. To this end, we invited farmers from the German federal state of Lower Saxony 1 to participate in an online experiment. In this two-staged decision experiment with real monetary incentives, farmers had to allocate a total amount of hectares between two types of agricultural practices (standard practices and a more sustainable alternative). In the first stage no policy mechanism was implemented, whereas in the second stage different policy scenarios were tested. These scenarios resembled different CAP scenarios and each one involved a unique combination of the three behavioral factors mentioned above: (i) framing of the policy: whether farmers perceive themselves as being part of the problem or the solution, (ii) degree of control: mandatory vs. voluntary policy (iii) incentive framed as a loss or a gain compared to the status-quo.

This experiment contributes to the limited and recent literature relying on incentivized economic field experiments with European farmers [START_REF] Bougherara | Structural estimation of farmers' risk and ambiguity preferences: a field experiment[END_REF], Hermann et al. 2017[START_REF] Meraner | Data on German farmers risk preference, perception and management strategies[END_REF][START_REF] Vollmer | Is the risk attitude measured with the Holt and Laury task reflected in farmers' production risk?[END_REF]. We managed to overcome the practical challenges associated with recruiting a large sample of farmers to take part in an experiment due to high transaction costs and limited contact data availability. The study is based on a unique dataset of 451 farmer representatives of the parent population of farmers in the German state of Lower Saxony.

The remainder of this article is structured as follows: Section two analyzes current CAP environmental policy in the light of behavioral economics' results. Section three presents the experimental research design. Sections four and five present and discuss the results.

2 Analysis of CAP environmental policy in the light of behavioral economics' results

The integration of environmental objectives into the CAP

The CAP was introduced in 1962 to provide food supply to European citizens by encouraging the attractiveness and modernization of the agricultural sector. The protection of the environment was only later added to the list of CAP objectives. In 1992, the so-called Agri-Environment Measures (AEM)

1 Located in the northwestern part of Germany and characterized by highly intensive agriculture.

were introduced. AEM resemble a government-funded payments for environmental services program [START_REF] Sattler | PES in a nutshell: From definitions and origins to PES in practice -Approaches, design process and innovative aspects[END_REF][START_REF] Engel | Designing payments for environmental services in theory and practice: An overview of the issues[END_REF]. Under these programs, farmers can voluntarily enroll for carrying out sustainable farming practices and are compensated for their costs (EC 2005). Every Member State (MS) offers a catalogue of these measures ranging from relatively simple management prescriptions to highly targeted and result-oriented, complex bundles of practices. To be compatible with regulations from the World Trade Organization, the compensation for undertaking these measures can only cover the costs of the respective practices. However, due to the information asymmetries present, in practice regional averages are used as a proxy for the costs, leading to significant over-and undercompensation in the different cost-groups of farmers [START_REF] Hanley | How should we incentivize private landowners to 'produce' more biodiversity?[END_REF]. In recent years, AEM design and effectiveness has been debated and several innovations have been proposed to reform respective programs, for example the use of performance based payments, auctions and collective contracts [START_REF] Uthes | Studies on Agri-environmental Measures: A Survey of the Literature[END_REF].

In 2003, another step was made by increasing environmental conditionality of CAP payments with the cross-compliance regulation, which added basic requirements to be eligible for the subsidy program.

The last reform of the CAP in 2013 further tightened this conditionality by introducing so-called "greening"-measures. 30% of the direct payments are now conditional on three environmental management practices (EU 2013). In its first implementation stage, farmers who did not comply lost a part of their direct payments proportional to the degree of non-compliance. In the worst case, farmers could lose the entire greening premium. In the second implementation stage, a fine was introduced on top of that, further increasing the costs of non-compliance. The costs of fulfilling the greening requirement vary considerably among the different farm types, although for the majority of farmers they lie well below the premium paid (EC 2011).

The last CAP reform (2013) introduced a possibility of "modulation" for MS, i.e. a transfer of funds from the budget for direct payments ('pillar 1') to the budget for rural development programs ('pillar 2'). Up to 15% of pillar 1 budgets can be used to finance pillar 2 measures such as AEM. A member state can therefore reduce direct payments to provide more money for pillar 2 measures. This does not necessarily result in more money for an individual farmer, but in more funding for the AEM at the program level.

With respect to the future of the CAP, the European Commission has released a first legal proposal on 1 June 2018 (EC 2018), highlighting possible future changes in the overall structure of the policy. Here, the idea is to create an "enhanced conditionality" (ibid.) by bundling together the cross-compliance requirements with the greening measures (and possibly other standards) as a new baseline to be eligible for subsidy payments. On top of that, so-called "eco-schemes" (ibid.) shall make part of pillar 1 funds conditional on implementation of certain voluntary pro-environmental measures by the farmers. Pillar 2-funded AEM will remain a part of the CAP as well, although their scope in terms of environmental objectives might be broadened to reduce overlap with the eco-schemes.

Insights from behavioral economics literature

A review of the relevant literature suggests that (at least) three behavioral factors could play a significant role in farmers' decision behavior. The effects of these behavioral factors have generally been observed in experimental games.

Framing of policy messages: being part of the problem or the solution

Several studies have demonstrated that human behavior can be affected by the framing of a decision context [START_REF] Levin | All Frames Are Not Created Equal: A Typology and Critical Analysis of Framing Effects[END_REF][START_REF] Tversky | The Framing of Decisions and the Psychology of Choice[END_REF]. In our context, this could imply that policy impacts could be affected by whether farmers perceive themselves as being part of a problem or part of a solution to societal problems. Individuals might experience a positive feeling of "warm glow" when doing something good and thus derive a positive utility from respective actions [START_REF] Andreoni | Impure Altruism and Donations to Public Goods: A Theory of Warm-Glow Giving[END_REF]. A positive framing of a decision situation could make more salient to the decision-maker the opportunity for such a utility gain. It has been shown that some farmers have strong pro-environmental preferences [START_REF] Beedell | Using social-psychology models to understand farmers' conservation behavior[END_REF]. These could be candidates for the warm glow-effect and thus react stronger in a positively framed context. Another strand of the literature emphasizes the effects of a negative framing. Feelings of "green guilt" could be the reason for more cooperative behaviors in negatively framed scenarios [START_REF] Kotchen | Offsetting Green Guilt[END_REF]. Decision-makers dislike these negative emotions ("guilt aversion") and adjust their decisions accordingly [START_REF] Brañas-Garza | Moral Cleansing and Moral Licenses: Experimental Evidence[END_REF][START_REF] Dufwenberg | The framing of games and the psychology of play[END_REF]). Willingness to cooperate has been extensively analyzed using experimental games such as public good games, including some studies focusing on the impact of framing. Experimental evidence based on decontextualized public good games is mixed: some studies show that the framing has no effect [START_REF] Meier | Does Framing Matter for Conditional Cooperation? Evidence from a Natural Field Experiment[END_REF][START_REF] Rutte | The effects of framing social dilemmas as givesome or take-some games[END_REF], whereas many other articles report positive [START_REF] Sonnemans | Public good provision and public bad prevention: The effect of framing[END_REF][START_REF] Park | Warm-glow versus cold-prickle: a further experimental study of framing effects on free-riding[END_REF][START_REF] Willinger | Framing and cooperation in public good games: an experiment with an interior solution[END_REF] or negative [START_REF] Mccusker | Framing in Resource Dilemmas -Loss Aversion and the Moderating Effect of Sanctions[END_REF][START_REF] Fleishman | The Effects of Decision Framing and Others' Behavior on Cooperation in a Social Dilemma[END_REF][START_REF] Brewer | Choice behavior in social dilemmas: Effects of social identity, group size, and decision framing[END_REF]) effects on contributions for either positive or negative framings2 . This suggests that the effect of framing is highly context-dependent, i.e. it is not clear a priori whether framing matters at all and if so, in which direction a specific frame alters behavior [START_REF] Cornelissen | Putting Framing in Perspective: A Review of Framing and Frame Analysis across the Management and Organizational Literature[END_REF]. Although agriculture in Germany does not have a negative image per se, the public is actively voicing concerns regarding the negative consequences of land use and animal husbandry (EC 2017c; [START_REF] Weible | Citizens' perception of modern pig production in Germany: a mixed-method research approach[END_REF].

This debate makes farmers feel stigmatized (FAZ 2015) and could therefore trigger the farmers' need to undertake actions in order to improve their public image. A negative frame in the experiment could remind farmers of that fact and encourage them to also undertake these actions in the game.

Degree of control: voluntary vs. mandatory policy

The second, potentially relevant behavioral effect is the impact of perceived control, i.e. whether farmers perceive a policy instrument as an attempt by the government to control or to support individual decisions [START_REF] Frey | Environmental Morale and Motivation[END_REF]. Controlling people can crowd-out intrinsic motivations and thus lead to ambiguous policy results [START_REF] Rode | Motivation crowding by economic incentives in conservation policy: A review of the empirical evidence[END_REF][START_REF] Bowles | Economic Incentives and Social Preferences: Substitutes or Complements?[END_REF]. People who are "control averse" are highly reluctant when it comes to obeying rules and might sometimes even bear the costs of being non-compliant to send a signal of protest [START_REF] Vollan | Socio-ecological explanations for crowding-out effects from economic field experiments in southern Africa[END_REF]). This effect is further amplified if people do not agree with the policy objectives or think that instrument choice was inappropriate [START_REF] Winter | Motivation for compliance with environmental regulations[END_REF].

One can think of several reasons why farmers could be thought of as being relatively control averse.

First, farmers have a strong community and a relatively closed set of values that determines their selfidentity [START_REF] Rodriguez | Barriers to adoption of sustainable agricultural practices: Change agent perspectives[END_REF][START_REF] Burton | Injecting social psychology theory into conceptualizations of agricultural agency: Towards a post-productivist farmer self-identity[END_REF][START_REF] Burton | Seeing through the "good farmer's" eyes: Towards developing an understanding of the social symbolic value of "productivist" behavior[END_REF]). Thus, these values are steadily reinforced by their peers and other views are not easily accepted [START_REF] Burton | Exploring Farmers' Cultural Resistance to Voluntary Agri-environmental Schemes[END_REF]. Second, there is a constant struggle between farmers and the authorities over "who is right" when it comes to what works in conservation, how measures should be timed and similar issues (Winter and May 2011). Third, the feeling of stigmatization among the farmers, combined with the bad economic situation on many farms, might further amplify feelings of reactance and protest among farmers.

When they were introduced in the CAP, payments for voluntary AEM on top of existing direct payments may on the one hand have been perceived as supportive: not only income is preserved or increased but also farmers can decide voluntarily to engage into AEM, therefore broadening their choice set. On the other hand, especially the introduction of the greening payment could be perceived as a means of control because it prescribes specific farming practices (which may reduce profitability) and adds a threat of sanctions.

Framing incentives: losses or gains compared to the status-quo

The third domain is that of perceived gains and losses, i.e. whether farmers perceive the net outcome of a policy to impact positively or negatively his or her revenue compared to the status-quo. Cumulative prospect theory predicts that losses motivate behavior more than equal gains [START_REF] Tversky | Loss Aversion in Riskless Choice: A Reference-Dependent Model[END_REF]. This phenomenon has been called loss aversion and is larger when people feel ownership of the good, due to an "endowment effect" or "status quo bias" [START_REF] Kahneman | Anomalies -The Endowment Effect, Loss Aversion, and the Status Quo Bias[END_REF][START_REF] Samuelson | Status Quo Bias in Decision Making[END_REF][START_REF] Thaler | Toward a Positive Theory of Consumer Choice[END_REF]. The perception of gains or losses depends on a reference point, which can not only be initial endowments but also prior experiences with similar measures [START_REF] Koszegi | A Model of Reference-Dependent Preferences[END_REF]. Given that most of current farmers have always been receiving CAP payments, these payments are certainly perceived as an initial endowment. Furthermore, previous studies have shown that farmers are prone to loss aversion when confronted with lottery choices in laboratory experiments [START_REF] Bougherara | Structural estimation of farmers' risk and ambiguity preferences: a field experiment[END_REF].

All this evidence suggests there are at least two elements of the current CAP that could impact farmers'

decision-making given their potential impact on farmers' perception of gains or losses compared to the previous CAP. First, with greening, loss averse farmers might fear losing (part of) their direct payments and therefore change their decisions in order to comply with the greening requirements and get the green payment. Second, with the modulation of funds from pillar 1 to pillar 2, farmers may perceive a loss in their total payments since individual AEM payments per hectare are not increased to cover for the loss in direct payments. Indeed, AEM payments are calculated such as compensating implementation costs but does not aim at supporting income.

Analysis of CAP environmental policy reform proposals at the light of behavioral economics' results

Considering possible future trajectories of the CAP, the evidence presented so far suggests that behavioral factors may well influence policy outcomes related to the adoption of sustainable practices. Should the direct payments be kept, but the greening be tightened (or the "enhanced conditionality" be introduced), loss averse farmers could react in a desirable way, whereas control averse farmers might not. In the most extreme case, highly control averse farmers might even opt out from the direct payments. The overall effect then depends on the relative strength of these individual effects and on the distribution of warm glow, control and loss aversion among the farmer population. On the other hand, should the direct payments be phased out and the second pillar receive much more attention, control averse farmers may positively react to this shift towards more voluntary measures. On top of these possible effects, one should also consider how the framing of a future CAP might mediate or strengthen these reactions.

Research Design

The research design used in the present study can be classified as a framed lab-in-the-field economic experiment with a non-standard (professional) subject pool. "Framed" here means that the participants did not make an abstract decision, but one that resembles, to some degree, a real-world decision in their professional setting. The subject pool is "non-standard" because the participants were not students, but real farmers from the German federal state of Lower Saxony. Professional participants are argued to increase external validity especially in cases of framed experiments [START_REF] Henrich | The weirdest people in the world?[END_REF]Carpenter et al. 2005). The experiment was administered online3 and the farmers participated using their computer at home. During the experiment it was possible to earn points which were later exchanged to Euros at a known exchange rate. Total possible earnings were between 37.5 and 47.0 euros. Given these two characteristics, the experiment is classified as "lab in the field". However we acknowledge, that other classifications might apply, for example "business simulation game" or "extra-laboratory experiment" (Mußhoff andHirschauer 2014, Charness et al. 2013).

Experimental design

The experimental design, which was pre-tested4 before the real implementation, resulted in a set of experimental instructions that can be found in the supplementary material.

The main part of the experiment consisted of two stages. In the first stage, each participant played a baseline scenario. This baseline scenario resembles a CAP without any environmental component in it (CAP prior to 1992): if a farmer chooses to farm with the more sustainable alternative, he or she has to bear the costs. In the second stage, each participant was randomly allocated to one of six different policy scenarios (see Table 1). Each of the six treatments represented a unique combination of the three behavioral aspects discussed above and thus resembled a specific policy scenario5 . Note that the participants were not explicitly informed about the real world equivalent of their treatment (AEM or greening).

At the end of the experiment, one of the two decisions was randomly chosen to determine the amount of money paid to the participants. In both stages, the decision to be made consisted of the allocation of a total of 120 hectares 6 between two agricultural practices: practice A and a more sustainable alternative practice B. Practice B was costlier than practice A, and farmers could choose whatever split they liked (but only integer numbers were accepted).

The allocation decision resulted in a number of points that were determined by a payoff function. In the baseline scenario, the payoff function was specified in the following way (see Table 2 for parameters' description and values):

𝜋 𝑖 = 𝐼 + 𝐿 𝐴 (𝑝 + 𝑑) + 𝐿 𝐵 (𝑝 + 𝑑 -𝑐)
To increase external validity, the corresponding average values from Lower Saxony were used. Farmers were only shown the parameterized payoff-functions (see experimental instructions in the supplementary material).

6 Average arable land per farm in Lower Saxony is ≈ 60 hectares. However, during the pre-test farmers commented that there is no such farm in reality and we switched to the average arable land per arable farm of ≈ 120 hectares (see results section). 𝜋 𝑖 = 𝐼 + 𝐿 𝐴 (𝑝 + 𝑑) + 𝐿 𝐵 (𝑝 + 𝑑 -𝑐 + 𝑔)

In the second scenario the situation is similar to the first scenario with the only difference that direct payments are reduced to finance the AEM program (modulation between pillar 1 and pillar 2). This way, the participants incur a loss compared to the baseline. The payoff function is modified in the following way:

𝜋 𝑖 = 𝐼 + 𝐿 𝐴 (𝑝 + 𝑏) + 𝐿 𝐵 (𝑝 + 𝑏 -𝑐 + 𝑔),
where b = d -g.

In the third scenario the situation changes more fundamentally. Here, it is mandatory to farm all hectares according to practice B, should the participant want to receive the green payment. That is, farmers receive no green payment if they don't farm their total land area with practice B; while in the other scenarios it was possible to put only part of the land in practice B and still receive the green premium for this area. In scenario 3, the green payment is again taken from the direct payments. This scenario is alike to the "greening" of the CAP with a strict conditionality: should a farmer decide to farm any hectares according to practice A, he or she will not receive any green payments. The payoff function for scenario 3 is:

𝜋 𝑖 = { I + 𝐿 𝐵 (p + b -c + g) 𝑖𝑓 𝐿 𝐵 = 𝐿 𝑡𝑜𝑡𝑎𝑙 I + 𝐿 𝐴 (p + b) + 𝐿 𝐵 (p + b -c) 𝑖𝑓 𝐿 𝐵 < 𝐿 𝑡𝑜𝑡𝑎𝑙
The first three scenarios also all share a common positive framing, which sees the farmer as a part of the solution to societal problems. This is conveyed in the instructions as follows: "By engaging in farming practice B you make a positive contribution towards overcoming societal challenges by stabilizing the climate, and by preserving biodiversity and water quality." By contrast, scenarios four, five and six share a negative framing, which marks the farmers as being responsible for societal problems. Subjects participating in these scenarios read: "By engaging in farming practice A you cause harm to society by contributing to climate change, and by reducing biodiversity and water quality."

In all the other aspects besides the framing, scenario four resembles scenario one, scenario five resembles scenario two and scenario six resembles scenario three.

In summary, the degree of contextualization in our experiment can be classified as "role playing" (cf. [START_REF] Thoyer | How to choose the best format within in portfolio of economic experiments? Going from lab to field[END_REF], Alekseev et al. 2017), i.e. the participant is put in a hypothetical but realistic setting that resembles to some degree his real life decision context. This is visible for example in the parameters we chose for farm size and the payoff functions and also in the fact that we told farmers in the instructions that they take over the role of a farmer in Lower Saxony. Although the practices were just labelled "A" and "B" (with "B" being more expensive than A), we told the participants in the instructions that practice A is not an extraordinarily damaging practice and that practice B is not organic farming. That way we limited the range of activities the participants might be thinking of to those that are most relevant for our research question (i.e. those that most farmers involve in). Furthermore, several examples for sustainable practices were given. With respect to the costs, it was explained to the participants that all but the costs for practice B have already been taken into account when calculating the profit contribution p. Costs for practice B were described as costs for increased workload and material.

The main part of the experiment was accompanied by two questionnaires. Before the baseline decision, participant's loss aversion parameter θ was elicited with an un-incentivized procedure following [START_REF] Wang | The Impact of Culture on Loss Aversion[END_REF]. After the main experiment, participants filled out a standard questionnaire on socio-demographic and farm characteristics. Additionally, Likert-scale preference proxies were used to elicit proxies for control aversion, green guilt, environmental preferences and warm glow incidence (see experimental instructions in the supplementary material).

Theoretical predictions and hypotheses

In the baseline scenario, the profit maximizing solution is not to farm with the costlier sustainable practices, i.e. to choose L B = 0. For the policy scenarios, the profit maximizing solution depends on the level of the green payment. For our study, we set g equal to c as AEM regulations state that only income forgone can be subsidized to respect the rules of the WTO's green box. Moreover, while compliance with greening in reality appears to be far less costly than the green payment in the period 2014-2020, if greening requirements are reinforced in the future (or some version of "enhanced conditionality" is put in place), the costs of the greening measures could rise [START_REF] Pe'er | Adding Some Green to the Greening: Improving the EU's Ecological Focus Areas for Biodiversity and Farmers[END_REF]. Furthermore, with this approach, we were able to focus purely on the behavioral aspects of the policy design. When the green payment is equal to the cost of compliance, there are multiple equilibria in the policy treatments. In T1, T2, T4 and T5, any value for L B between 0 and 120 would be consistent with payoff-maximization. In T3 and T6, the mandatory scenarios, only corner solutions are consistent with payoff-maximization, i.e., L B = 0 or L B = 120, because intermediate values would imply higher costs but bring no gain.

To guide the analysis of the experimental results, the following research hypotheses were formulated based on the literature on behavioral economics and the theoretical predictions:

Impact of environmental policy mechanisms (treatment effect):

H1a: When a policy mechanism is present, the average amount of hectares farmed according to practice B will be significantly higher than in the baseline. This is because policy treatments compensate for the costs of adopting activity B, while the baseline scenario does not. However, note that under the policy treatments, payoff-maximizing farmers are indifferent between activity A and B. Thus, in deciding which activity to choose under the policy treatments, farmers' preferences can take a role. We expect:

H1b: Farmers with stronger environmental preferences will, on average, respond more strongly to policy intervention (i.e. exhibit a greater positive change in hectares farmed according to practice B from the baseline to the treatment decision) than farmers with lower environmental preferences.

Impact of policy framing:

It is not clear what the global effect of the policy message is, given that it may depend on the extent and distribution of "green guilt" and "warm glow" type of farmers in our sample. Therefore, a hypothesis on the average effect of framing is not formulated. However, various hypotheses on the determinants of farmer behavior can be formulated: H2a: In the positive framing condition, individuals who are more sensitive to the "warm glow" effect will, on average, respond more strongly to policy intervention (i.e. exhibit a greater positive change in hectares farmed according to practice B from the baseline to the treatment decision) than individuals who are less sensitive to it.

H2b: In the negative framing condition, individuals who are more sensitive to the "green guilt" effect will, on average, respond more strongly to policy intervention (i.e. exhibit a greater positive change in hectares farmed according to practice B from the baseline to the treatment decision) than individuals who are less sensitive to it.

Impact of voluntary vs. mandatory policy:

The global effect of imposing a mandatory environmental regulation is ambiguous: it could either lead to more people obeying the law or -if control aversion is highly prevalent -more people showing protest behavior and farming less hectares according to practice B. This leads to the following hypothesis:

H3: In the mandatory condition, individuals who are more control averse will, on average, respond less strongly to policy intervention (i.e. exhibit a smaller positive change in hectares farmed according to practice B from the baseline to the treatment decision) than individuals who are less control averse.

Impact of losses vs. gains:

It is not clear what the global effect of the perception of losses and gains is, because it depends strongly on the prevalence of loss aversion amongst the farmers. The hypothesis is as follows:

H4: In the loss condition, individuals who are more loss averse will, on average, respond more strongly to policy intervention (i.e. exhibit a higher positive change in hectares farmed according to practice B from the baseline to the treatment decision) than individuals who are less averse to losses.

Sampling and representativeness

To recruit the participants, 15.000 invitation letters were sent to a subsample of Lower Saxonian famers.

The subsample was randomly selected from all the farmers that are subject to the greening regulations 8 .

To avoid leakage via communication among participants, the participating farmers were given a time window of 2 weeks to participate in the experiment. Due to financial restrictions the maximum number of participants was capped at 450, and due to a very high response rate, the experiment was closed after 3 days 9 . Average payoffs to the farmers were 44.6€ which were sent to the farmers with a voucher card 10 . 8 Very small farms and organic farmers are exempted from the greening regulations. 9 Until the closing date we measured a response rate of 8% and a dropout rate of 25%. 10 The card can be used for paying online as well as in a number of local stores, gas stations etc.

To check for the external validity of the experiment, the sample population is compared to the general population of Lower Saxonian farmers. A high similarity in the observed characteristics of the two populations can be interpreted as a confirmation that the sampling procedure worked well. Table 3 gives an overview of several observable characteristics. Participating farmers are slightly younger than the German average farmer (46 vs. 53 years), which could be due to a higher affinity of the younger farmers to the internet and thus a higher willingness to participate in online studies. About 14% of the participants are female, which is lower than the share of female workers in the Lower Saxonian agricultural sector.

The average values for the share of full-time farmers, the average farm size as well as the share of farmers participating in AEM are quite similar to the parent population. The average amount of permanent pastures is only slightly lower than the Lower Saxonian average. a: Sample size in the experiment is N = 451. Lower Saxony has approx. 39.500 famers. However, farmers from adjacent federal states can have arable land in Lower Saxony and therefore appear in the Chamber's database, which was used for invitations. The actual parent population thus has N = 40.178. Participants were asked for their postal codes in the experiment and it was therefore possible to check for non-Lower Saxonian farmers (N = 2).

There is no reason to believe that those two farmers are systematically different especially because they are also partly farming in Lower Saxony. The two observations were thus not excluded from the analysis.

b: Data sources and more detailed explanations are listed in supplementary material.

Results

Data analysis

To check whether the randomization to treatments worked correctly, the distribution of all variables elicited was tested for similarity between the six treatment groups with a Mann Whitney U / Wilcoxon Rank-Sum test. The tests show that most of the variables are evenly distributed across the treatment groups (see supplementary material for details). Confidence in the randomization procedure can be further increased by comparing the baseline decisions of the participants, as their distribution should be the same for all treatments (Diagram 1). This is confirmed both with a pairwise Mann Whitney U / Wilcoxon Rank-Sum test (see supplementary material) and a Kruskal-Wallis equality-of-populations rank test (p = 0.5804).

To measure whether the differences across treatments are significant, we again rely on non-parametric tests. We compare the distribution of changes in hectares farmed according to practice B from baseline to treatment in the different treatment groups (pairwise Mann Whitney U / Wilcoxon Rank-Sum test)

and check whether the amount of hectares farmed according to practice B in the policy scenarios is 11 We observe a difference between T1 and T2. However, including a dummy variable in the regression we later run to check whether introducing a loss in a positively framed scenario with voluntary protection has a significant impact did not confirm this result, so that we classify it as a spurious correlation.

To find out what motivated farmers' decisions to adopt sustainable practices, an econometric model was estimated (Table 4). The Model is an OLS estimation to explain the difference in hectares farmed according to practice B in the policy treatment as compared to the baseline (a measure of the policy impact). The dependent variable was obtained by subtracting the amount of hectares farmed according to practice B in the baseline from the amount of hectares in B in the treatment. The independent variables include socio-demographic and farm characteristics, dummy variables for the three dimensions of the treatment conditions (loss, mandatory and negative frame), behavioral proxies, as well as several interaction effects in line with our specific hypotheses. To guide the interpretation of results, a second model was run to explain the hectares farmed according to practice B in the baseline. To account for the nature of the data (decision space was limited between 0 and 120), we decided to use a random effects Tobit model. The model results of the Tobit model can be found in the supplementary material. a Dependent variable: hectares in practice B under the policy treatment minus hectares in practice B in the baseline treatment b *** 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 Diversifiers means the participant indicated at least two further sources of income besides arable farming and animal husbandry (e.g. agri-tourism, photovoltaic, forest)

Hypotheses testing

In the sections hereafter, results are discussed following the hypotheses formulated in the preceding section.

Impact of environmental policy mechanisms (treatment effect) -Hypothesis 1a and 1b:

The average amount of hectares farmed under B in the policy scenarios is 81.75 ha (68.13% of total hectares, see also Diagram 1), which is significantly higher than in the baseline for all treatment groups (Prob > |z| = 0.00 in all treatments). The average change in hectares from baseline to treatment was 35.98 ha (mean treatment effect). Our results thus support Hypothesis 1a.

The OLS regression analysis does not indicate an impact of environmental preferences on the strength of the policy impact, so that we have to reject Hypothesis 1b (see Table 4). But the model results suggest a minor negative effect of age and a slightly stronger positive effect of education on the difference in hectares conserved between the baseline and the treatment scenarios. That is, young and educated farmers are more responsive to the policy treatments. Moreover, farmers with livestock react more negatively to the policy treatment, compared to farmers with no livestock. We provide potential explanations in the discussion section.

Impact of policy framing -Hypothesis 2a and 2b:

The OLS model reveals that a negative framing is significantly correlated with a greater change in hectares conserved between the baseline and the treatment (see Table 4). Moreover, results confirm the effect of warm glow in the positive framing condition (Hypothesis 2a). Indeed, farmers experiencing stronger feelings of warm glow when conserving the environment respond more strongly to a positive framing than individuals with lower values of warm glow. However, the effect of green guilt in the negative framing condition (Hypothesis 2b), cannot be supported with the results obtained: the specific interaction term is not significant in the OLS model.

Impact of voluntary vs. mandatory policy -Hypothesis 3:

The interaction term of control aversion and the mandatory treatment condition is insignificant. Thus, we do not find evidence that control averse individuals exhibit a smaller change in hectares conserved from the baseline to the treatment decision if faced with a mandatory condition, compared to less control averse individuals. Hypothesis 3 is thus not supported by the results of the OLS model.

Impact of losses vs. gains -Hypothesis 4:

The OLS regression analysis yields a statistically non-significant interaction term of loss aversion and the loss condition, indicating that loss averse individuals do not react more strongly in the loss condition (see Table 4). This leads us to a rejection of Hypothesis 4. There is also no general effect of loss aversion.

Discussion

This section discusses the results of the experiment and their policy implications. It furthermore reflects on the limitations of the study.

Regarding the results of this study, it is first of all striking that, in general, farmers were willing to protect the environment even if this comes at a cost to them. This is evident through the positive average number of hectares farmed according to practice B in the baseline. A possible explanation may be the prevalence of pro-environmental preferences in the farmer population, as documented by rural sociologists (Beedell and Rehmann 2000). The Tobit model applied to explain the hectares farmed according to practice B in the baseline confirms an impact of environmental responsibility, though only a weakly significant one (see supplementary material).

Turning to the impact of the policy treatments, an effect of both education and animal husbandry is visible. Pure arable farms without livestock and better educated farmers react significantly stronger to the policy mechanisms. In the baseline, more educated farmers and those without livestock chose significantly lower levels of hectares in activity B (see supplementary material). Surprisingly, it seems that more educated farmers are not willing to act sustainable in the absence of economic incentives, which leaves room for improvement when the economic incentive is implemented. Similarly, the result that livestock farmers are less responsive to policy treatments may be due to the fact that livestock farmers already chose significantly higher levels of B in the baseline, so have less room for adjustment in response to economic incentives, or that farmers without livestock are more insistent on requiring economic incentives in order to act pro-environmentally. We have two potential explanations. First, livestock farmers in Lower Saxony are under high public pressure [START_REF] Weible | Citizens' perception of modern pig production in Germany: a mixed-method research approach[END_REF]. Second, for farmers without livestock, arable farming is their main source of income and they are more dependent on the profit generated with their cropping choices. Lastly, we also find that older farmers are less responsive to the policy mechanism. This may be due to them being more conservative and having a stronger identity as a producer [START_REF] Burton | Injecting social psychology theory into conceptualizations of agricultural agency: Towards a post-productivist farmer self-identity[END_REF].

Interestingly, although control aversion does not seem to have a general impact on policy responsiveness, it matters for the baseline decision. In the Tobit model, more control averse farmers farmed significantly less hectares according to practice B. This may be because farmers either see the study itself as a threat, because the results could be used to justify more control in the future, or they may perceive the baseline scenario as suggesting to be environmentally-friendly. In both cases, control averse individuals could be already reluctant to adopt the more sustainable practice in the absence of economic incentives. For the case of loss aversion, there is also no general impact on policy responsiveness. This could be due to problems with the non-incentivized way of measuring loss aversion that we have chosen for this study. It should furthermore be noted that the concept of loss aversion is currently debated critically and might need a careful revision in the future [START_REF] Gal | The Loss of Loss Aversion: Will It Loom Larger Than Its Gain[END_REF].

Turning to the general effects of the policy treatments, it is first of all interesting to see that they do not seem to differ much in their ability to steer behavior. On average they were all equally effective in increasing hectares farmed according to practice B. Moreover, it should be emphasized that the two "greening" treatments (T3 and T6) were not able to increase hectares to 120 on average, although it was mandatory to farm with practice B on all hectares in these treatments if wanting to receive the green premium. This can be explained by the fact that mere compensation of costs makes farmers indifferent between adopting and not adopting the sustainable practice. This finding is especially relevant in light of the debate on whether a premium should be paid for AEM implementation (instead of just compensating costs) to account for the public good character of many of the environmental services provided [START_REF] Bureau | Does the WTO discipline really constrain the design of CAP payments? URL[END_REF]. With respect to the impact of framing, our results suggest that negative framing increases farmers' responsiveness to policy intervention, compared to positive framing. Also, farmers who experience stronger warm glow from acting pro-environmentally are more responsive to a positive framing.

Modulation, i.e. the perceived losses, does not seem to affect policy responsiveness, nor does this effect significantly differ for loss averse farmers. Linking agri-environmental payments to a full conversion of all land (our 'mandatory' treatment) does not affect behavior significantly neither.

In terms of policy implications for the case of Lower Saxony, the fact that modulation and area requirements do not affect adoption of sustainable practices in our experimental setting, might be interpreted as supporting the idea of relative inefficiency of the green payment in pillar 1 [START_REF] Pe'er | EU agricultural reform fails on biodiversity[END_REF]. Given that several studies have argued that pillar 2 interventions have the potential to be more cost-effective [START_REF] Armsworth | The cost of policy simplification in conservation incentive programs[END_REF] and that modulation has no significant impact in our study, our study would thus support strengthening pillar 2, even at the expense of reducing pillar 1. At least, following this path, should cause no harm in terms of policy efficiency. Of the three behavioral dimensions of policy design considered in this study, the only one that appears to matter in terms of policy effectiveness is framing.

Our analysis suggests that, in general, the current negative framing prevalent in the public debate actually helps to promote policy effectiveness. When faced with such framing and offered incentive payments compensating opportunity costs, farmers are more responsive to such a policy compared to the case of a positive framing. However, positive framing can increase the responsiveness to incentive payments of farmers subject to warm glow effect. Thus, which framing is more appropriate depends on the targeted farmer population. While targeting policies based on the behavioral type of farmers seems impossible, including a portfolio of different instruments in the CAP and try to make use of a variety of frames in order to ensure uptake by different groups of farmers seems advisable.

With respect to the CAP post 2020, our results do not necessarily provide a case against the proposals of the EC. If receiving any payment is conditional on higher standards, it is more likely that farmers will implement them. Regarding the new eco-schemes and AEM our discussion above applies: per se there seems to be no differences in terms of uptake of more sustainable activities by farmers; thus, funds could be shifted to the more cost-effective approach. With respect to the innovative AEM designs mentioned in the introduction, this study can only give tentative arguments. Should control aversion matter, it could be advisable to prefer performance-based schemes over compliance-based schemes, although this also depends on the level of risk aversion prevalent in the farmer population.

Although overall aggregate outcomes of the different policy scenarios seem to be similar, this does not necessarily mean that the behavioral mechanisms at work are also similar. The total effect cannot be generalized because it depends on the composition of the farmer population in terms of behavioral types.

For farmers in Lower Saxony, instrument choice (e.g. AEM vs. greening) seems to be a second-order problem, because all mechanisms were equally effective in this setting. None of the potential policy designs achieve full conversion to more sustainable activities. This is in line with the theoretical prediction that policies that compensate just the opportunity costs lead farmers to be indifferent between adopting the more sustainable activities and not doing so. In practice, many farmers appear to prefer a mix of practices, also as a way to diversify their portfolio in order to manage risk. Interestingly, this is true even when payments are made conditional on full adoption (in our setting: 120 hectares farmed according to practice B). Although in this case, it is theoretically payoff-maximizing to convert either all or no land to the environmentally friendlier practice, many farmers (T3: 35%, T6: 48%) in our sample accepted a loss of part of their direct payment by still choosing a mix of practices. An analysis of the entries from an open text field for general remarks by farmers suggests that many of them chose to split hectares in the treatments because this is "how they've always farmed their lands". Instead of discussing instrument choice it could thus be more promising to try to reinforce environmental preferences and especially feelings of environmental responsibility in the farmer population. This could potentially be done with information campaigns [START_REF] Schahn | Studies of Individual Environmental Concern -The Role of Knowledge, Gender, and Background Variables[END_REF], nudging campaigns [START_REF] Barnes | Comparing a 'budge' to a 'nudge': Farmer responses to voluntary and compulsory compliance in a water quality management regime[END_REF], or more integrative approaches that directly involve farmers, their knowledge and skills, for the purpose of nature conservation (van Dijk 2015, [START_REF] Bellec | Evidence for farmers' active involvement in co-designing citrus cropping systems using an improved participatory method[END_REF]).

This study furthermore showed that it is possible to use experimental economic methodology for projects in the domain of agriculture and that it is possible to guide evidence-based policy with the results.

Both sampling and randomization worked well and, despite high transaction costs and a general skepticism on the side of the farmers, the response rate was much higher than initially anticipated. Thus farmers seem to be willing to participate in experimental studies, and this was also frequently voiced in the open text fields for general remarks. We think the approach to team up with a trusted (by the farmers) practitioner to implement the experiment is therefore a promising way. Alternative ways of recruitment, like agricultural fairs or magazine advertisements in general suffer much more from non-representativeness in the sample.

Another area that our results could be relevant for, is the domain of ex-ante evaluation through simulation models as usually done by the European Commission. The scale of these models has recently evolved from market and regional models to individual farm level models. Indeed, the more local and farm-specific interventions are, the more important modelling at the individual farm level becomes [START_REF] Buysse | Normative, positive and econometric mathematical programming as tools for incorporation of multifunctionality in agricultural policy modelling[END_REF]. Our results suggest that not all farmers react in the same way to a policy scenario.

Therefore, accounting for heterogeneity in models is important, for example by simulating average effects of a policy as well as the distribution of the effects by farm types and areas. For example, the IFM-CAP model, developed by the European Commission, is a micro-simulation tool capable to model farmspecific policies and to capture farm heterogeneity across the EU in terms of policy representation and impacts [START_REF] Louhichi | Economic impacts of CAP greening: application of an EU-wide individual farm model for CAP analysis (IFM-CAP)[END_REF]. Further research could focus on the integration of behavioral parameters beyond risk aversion in such models.

Turning to the limitations of the study, it may be that that some differences across treatments were too subtle to be effective in an online experiment and in a between-subject setting. It could also be that parts of the framing were still too abstract for many, especially older farmers. The reduction of decision complexity (e.g. no cross compliance element, perfect monitoring and enforcement, abstract greening, direct modulation), however, was a necessary step to create a sound experimental design. Furthermore, it could be argued that a real incentive for increasing environmental quality was missing for the farmers and the experiment was in this sense suffering from a hypothetical bias. The money forgone to finance proenvironmental measures was not really benefiting the environment. This could for example be solved by donating the money to an environmental charity to provide a better incentive [START_REF] Goeschl | Instrument Choice and Motivation: Evidence from a Climate Change Experiment[END_REF]. Another issue could be an "adaptation bias" on the side of the farmers [START_REF] Viceisza | Creating a Lab in the Field: Economics Experiments for Policymaking[END_REF]. According to Viceisza (ibid), adaptation bias leads to artificial behavior of the subjects if they have unrealistic expectations about how the experiment might inform subsequent policy-making. It was evident from general remarks of the farmers that several of them had such unrealistic expectations. However, because each farmer participated in a single treatment only, the possibility to foresee how behavior in the experiment would affect policy recommendations was rather limited.

Another limitation of our study comes from the degree of contextualization. Although the experiment as a whole is strongly framed, the general abstractness of the policy measures may not be favorable for clear results. For example, in case of practice B it might not have been very clear to the farmers, what exact changes it would require on their farm. In general, for the measures and its related costs and benefits it is possible that farmers contextualized themselves and that this contextualization differed by type of farmer which leads to a loss of control. Each farmer is likely to interpret these aspects from his or her own experience since constraints on each individual farm are different. However, we think our general and more generic approach helped to avoid that they confound the parameters given by us with farmspecific considerations. Moreover we controlled for differences by farmer type in the econometric anal- 

  significantly different from the baseline (Wilcoxon Matched-Pairs Signed-Ranks test). The test results can be found in the supplementary material. The within-subject treatment effect, i.e. the effect of the policy mechanisms on the adoption of sustainable practices is highly significant in all treatment groups (Prob > |z| = 0.00). The distribution of changes in hectares in B from baseline to treatment is similar in all cases. 11 Diagram 1: Mean hectares farmed according to practice B.

  .,Charness, G. and Gneezy, U. (2017). Experimental methods: When and why contextual instructions are important. Journal of Economic Behavior & Organization 134(2017): 48-59.

Table 1 :

 1 Overview of treatment scenarios.

	Treatment	Policy message framing	Degree of control	Incentive framing	Policy Scenario	N
	T1	0	0	0	AEM	76
	T2	0	0	1	AEM and modulation	75
	T3	0	1	1	Greening	78
	T4	1	0	0	AEM with neg. frame	76
	T5	1	0	1	AEM, modulation, neg. frame 75
	T6	1	1	1	Greening with neg. frame	71
	Policy message framing: 0 positive, 1 negative; Degree of control: 0 voluntary, 1 mandatory; Incentive framing:
	0 no loss, 1 loss				

Table 2 :

 2 Overview of parameters.

	Parameter	Description

The first policy scenario resembles a situation where a new voluntary program such as AEM is introduced. There is no loss of direct payments compared to the baseline, and engaging in farming practice B is completely voluntary. As only difference to the baseline, AEM payments are introduced that are paid for each hectare farmed according to practice B. The payoff function is thus modified in the following way:

Table 3 :

 3 Comparison of observable characteristics of the experimental sample with the farmer popula-

	tion.		
		Participants a	Parent population a
	Avg. age	46.6 years	53 years b
	Female	14 %	38 % b
	Fulltime	64.1 %	66.8 % b
	Avg. farm size	91.0 ha	89.6 ha b
	Avg. arable land	N/A	66.9 ha b / 121.7 ha b
	AEM participation	36.4 %	34.1 % b
	Avg. permanent pastures	15.8 ha	20.1 ha b

Table 4 :

 4 Determinants of policy impacts a (Results of the OLS regression model)

	Variable		Model Coefficient b :	Standard Error	p-Value
	Age		-0.53 ***	0.17	0.002
	Female		5.01	5.66	0.376
	Fulltime		3.87	4.65	0.406
	Education c		4.16 **	1.86	0.026
	Farm Size		0.03 *	.016	0.074
	No Livestock		16.65 ***	4.30	0.000
	Diversifier d		2.01	4.20	0.632
	Loss		-0.78	15.07	0.959
	Mandatory		17.29	12.86	0.180
	Negative Frame		23.27 *	13.60	0.088
	Environmental	Con-	2.35	2.47	0.343
	sciousness Environmental Respon-	-1.75	2.64	0.509
	sibility Loss Aversion		-1.01	3.14	0.749
	Control Aversion		2.93	2.03	0.149
	Green Guilt		-0.80	2.16	0.712
	Warm Glow		2.86	2.56	0.263
	Loss x Loss Aversion	-2.23	3.94	0.572
	Mandatory x Control	-3.22	3.47	0.354
	Aversion				

It may be that this literature overview is blurred due to publication bias, i.e. no-effect results being systematically under-published.

The experiment was programmed in "SoPHIE -Software Platform for Human Interaction Experiments" (Hendriks 2012).

 4 The pre-test was organized by the Agricultural Chamber and had 11 participants in total. Those consisted of fulland part-time farmers, Chamber employees and farmers in

training.5 A few possible combinations of behavioral factors were left out: for example, greening without a loss. It is an unlikely policy scenario as this would imply even more funds in pillar 1 that would then be made conditional on the greening measures.

This value corresponds to the average non-arable farming income per farm in Lower Saxony. It was included after farmers expressed concerns about the authenticity of the payoff function at the pretest.
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