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Using Experiments to Design and Evaluate the CAP: Insights from an Expert Panel
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Over the last twenty years the Common Agricultural Policy (CAP) has considerably evolved, by introducing new objectives and instruments to address the increasing number of challenges ahead. These changes call for the use of innovative tools to analyse agricultural policy design and evaluation. During the last European Association of Agricultural Economics conference, a panel of experts presented their points of view on how experiments can enhance the CAP evaluation toolkit. In this article we summarize the main insights emerging during this session. We present a review of the different existing experimental approaches, followed by some examples of their application in the study of the CAP, and a discussion of the potential hurdles to the use of experimental results to design actual policies. From the different contributions it emerges that experimental approaches may represent effective tools to improve the design and evaluation of the CAP. However, a potential hurdle to their wider use is that experimental results often fail to be confirmed when applied to large scale policy interventions. In this article we discuss some potential solutions to the main problems affecting the scalability of experimental results, and we provide some insights on how experiments can help improving the CAP further.

New challenges ahead call for new instruments to evaluate the CAP

Over the last two decades, the agricultural economics research literature has considerably evolved.

The focus of earlier studies on CAP impacts was mostly on agricultural production, prices on agricultural markets, incomes and social welfare [START_REF] Thoyer | Enriching the CAP evaluation toolbox with experimental approaches: introduction to the special issue[END_REF]. However, instruments used by agricultural policies in Europe and elsewhere have changed dramatically, in part due to the shift of emphasis toward new issues e.g., climate change.

Within that context, there has been increasing interest in using experimental approaches to respond to these changing needs for agricultural policy design and evaluation. The use of experiments has been an essential component of the so called 'credibility revolution' in empirical economics. Policy makers are more and more interested in the insights coming from experimental methods, and they are increasingly willing to use these results to implement large scale public policies.

Despite this interest, the use of these innovative methodologies to analyse the CAP is rather scant.

The European Association of Agricultural Economics conference held in August 2021 hosted a panel discussion aimed at providing a broad overview of the potential contributions and limits of experimental tools for CAP design and evaluation. We summarize here the main insights that emerged during this session, starting from a brief presentation of the different experimental approaches, followed by some examples of their application in the study of the CAP. Finally, we discuss the potential hurdles to the use of experimental results to design actual policies, and some potential solutions to these problems.

What is the quantitative economist's toolkit?

The analysis of policy interventions can rely on different methods:  Randomized Control Trials (RCTs), where in the population participating to the experiment there is a random selection of individuals receiving the intervention, while the other individuals not receiving the treatment represent the control group. Since these two groups are identical, any difference in a given outcome of interest is due to the intervention (i.e. treatment). Within this framework we can find both laboratory and field experiments, where individual behaviours are studied in particular settings aimed at capturing their response to the experimental design.

 Natural experiments, which are studies set in non-controlled conditions, which rely on the randomness of policy implementation to try to mimic the conditions of RCTs without explicit randomization.

 Observational methods, which try to account explicitly for differences between people receiving the policy and people not receiving the policy without resorting to randomization or to a natural experiment.

 Structural models where there is a use of explicit economic modelling to predict the effect of various policy scenarios. Choice experiments are a special type of structural model in which participants in the experiment are asked hypothetical questions about their preferences for various policy options that can be used to fit a model that can help predict the take up of various policy options.

All these methods require assumptions to provide reliable conclusions. RCTs have some unique characteristics, as the crucial assumptions needed to properly test the effect of a policy are enforced by the design of the experiment. This is the reason why RCTs are considered as the gold standard to give the most convincing answers to research questions aimed at analysing the effect of an intervention (e.g. a policy). The results of RCTs can indeed be used to form credible estimates of the cost-effectiveness and benefit-cost ratios of various programmes, enabling policy-makers to select the most efficient policy-options.

An important characteristic of RCTs is that they allow for surprises in the results: the impact of the intervention may be different from the expectations. If the results of the experiment suggest that the intervention tested is not very effective, the policy may be changed before its actual implementation.

RCTs are therefore particularly useful during the design and piloting phase of an intervention; as a tool for iterative evaluation, since they can provide an early understanding of potential problems, which could be then addressed in the second phase of the policy implementation. RCTs are also very useful in that they can serve to benchmark the other type of methods and to quantify their biases.

Some examples of the use of experimental methods to improve the CAP

Although experiments may provide additional insights to the understanding and design of the CAP, only a few contributions so far have made use of some of these methodologies. Experiments have shown that nudging i.e., a non-monetary incentive aimed at influencing individual decisions through the provision of information or a change in the framing of the information provided (Thaler and Sunstein, 2008), may represent a cost-effective tool to drive farmers to adopt greener practices. An example is given by a RCT conducted in France, where 10,000 information letters describing Agrienvironmental schemes (AES) were sent to randomly selected farmers [START_REF] Chabé-Ferret | Can Nudges Increase the Effectiveness of Payments for Ecosystem Services? Evidence from a Randomized Experiment[END_REF].

The experiment resulted in 73 new AES contracts among the participants. Clearly, this is not a big number per se, but what is interesting is the cost-effectiveness of the programme. Considering the cost for sending letters to the participants, the cost for each new AES contract was about 90€. Thus, it is possible to consider this programme very cost-effective. Other interesting aspects emerging from this experiment involve potential spill over effects of the programme, which further increase its cost effectiveness. This is because other farmers not participating in the experiment have actually signed new AES contracts, after receiving information about the programmes from their neighbours.

Another RCT conducted among 200 farmers in South-West France was aimed at testing whether social comparison represents a way to nudge farmers into saving water [START_REF] Chabé-Ferret | Can we nudge farmers into saving water? Evidence from a randomised experiment[END_REF].

In this experiment, each farmer received weekly information about her individual as well as group water consumption. The results revealed that the programme was effective in reducing water consumption, especially among those farmers who made more use of water for irrigation. However, and quite surprisingly, the experiment also suggested that the information sent to farmers led to an increase in water consumption among those who did not consume water at all before the programme started.

Nudging has also been used in an experiment aimed at testing whether social norms may be a driver of farmers' decision-making process when dealing with the decision of maintaining practices after the end of the programme subsidizing them (Kuhfuss et al., 2016a). The experiment was conducted using an online survey among about 400 farmers. The results suggest that farmers are more likely to maintain AES practices when informed that others would also do that. This shows that the social norm is important in affecting farmers' decisions, and therefore nudges can be an important way to achieve this goal. However, a more recent experiment [START_REF] Kuhfuss | Enhancing spatial coordination in payment for ecosystem services schemes with non-pecuniary preferences[END_REF] suggests that the effect of some nudges may be insignificant in comparison with monetary incentives.

One important issue related to the implementation of AES is related to their cost-effectiveness. In this respect a recent choice experiment measured farmers' preferences for participation in results-based payment schemes [START_REF] Tanaka | Farmers' preferences toward an outcome-based payment for ecosystem service scheme in Japan[END_REF]. Although conducted in Japan, the experiment is still informative in the EU context. The idea behind the experiment is that, paying farmers based on the achievement of positive environmental results instead of paying them for the adoption of specific practices, could be more effective to reach the environmental target. It would also give farmers more flexibility to choose the practices that are more suitable to their farm characteristics. However, farmers may also perceive this as a risky option. Therefore, it is important to measure ex ante farmers' preferences and likely participation. The findings of the experiment suggest that preferences for results-based payment schemes are heterogeneous. Despite uncertainty regarding payments, some farmers would be willing to participate. However, the participation rate decreased when payments were conditioned to higher environmental objectives. When results-based schemes were associated with an eco-label, then the level of payments required by farmers to participate was lowered, pointing towards the potential synergies between public incentives and labelling approaches that would need to be further investigated.

From Experiments to Policy

What happens to experimental results when scaling-up the intervention?

Given the potential role of experiments for better policy understanding and design, it is important to understand whether experimental results are actually confirmed when the policy tested in an experimental setting is applied to the general population. The results from the literature trying to address this question present mixed evidence. Some policies seem to scale up very well, for instance in the case of education and social protection policies. However, there is large and disconcerting evidence of many experimental results failing when mapped into a more general framework. This is the case for instance with many environmental/energy programmes, especially in developing countries that were not successful when implemented on a large-scale, as had been expected from the results of the small-scale experiments. This might also be the case of some nudges when implemented at scale, as demonstrated recently by DellaVigna and Linos (2022). Clearly, these events are very disappointing: firstly, because many of these experiments are very costly and thus, when failing to scale up, it suggests a waste of financial resources; secondly, there is also reputational damage, which may raise the scepticism of policy makers toward experimental results; thirdly, and perhaps more importantly, the research fails to achieve its target and this can have negative consequences for the economic welfare of participants.

What are the threats to the scalability of experimental results?

There are three broad reasons why things may fail at scale [START_REF] List | The Voltage Effect[END_REF].

1. The existence of a 'false positive'. This may happen when an experiment reveals an incorrect favourable result. This effect is compounded by publication bias, where only statistically significant results are published in academic journals. As a result, the published academic literature gives an overoptimistic estimate of the impacts of some programmes.

2. The effect of the intervention diminishes when moving from small scale to large scale. This has been called the voltage drop effect, which has been frequently observed in the implementation phase of research. This potential problem raises concern about the costeffectiveness of these experiments. This problem may occur because the quality of the intervention varies when moving from small scale to large scale population. This may be due to significant differences between the actual intervention with respect to the experiment carried out within an academic environment; or because stakeholders have not received proper guidance on how to customize the intervention within the community-based population without compromising its cost-effectiveness.

3. The population and the situation under investigation in the experiment are not representative. This may happen when there are some participants' characteristics that make them particularly predisposed to exhibit a stronger behaviour than in the population at large. This may happen for instance when people are asked if they want to participate in the experiment, and these people may be more driven to do so. Sometimes in field experiments there is an 'encouragement design', where participants decide whether or not they want to be part of the experiment. In this case, there is not true randomization of the treatment; what is actually randomized is the information about the treatment. Another problem is that sometimes experiments involved graduate students, who have a strong incentive to comply with the experimental protocol. When the experiment is then mapped out in the general public the compliance with the experimental design may reduce significantly.

How to use insights gained from experiments in order to inform agricultural policy design?

In order to avoid, or at least limit, failures in the scalability of the experimental results, there are a number of potential solutions that may be adopted. First, the implementation of a series of wellpowered (ideally independent) replications of the experiments. This would empower experimental findings, and policy makers would probably have higher incentive to apply the experimental design to a general population. A potential problem is that researchers must be given the incentive to replicate experiments, as it can be difficult to receive funding for replications from agencies or policy makers.

An additional problem is that the system of incentives for academics should change as well. This is because there is no incentive to work on the replication of an experiment; it is not seen as a valuable exercise and its publication potential is much lower than that of the original experiment.

To improve the scalability of experimental results, an important issue to consider is the conformity of the general policy to the original experimental programme. For political reasons or other constraints, when moving from small scale to large scale there are often some changes in the intervention, which makes it hard to confirm the scalability of the effect. At the same time, taking into consideration the constraints faced by policymakers on the ground is a key requirement to be able to conduct large-scale experiments. Conducting large coordinated experiments across all of Europe, with a network combining researchers and policy-makers might be a way to deal with these issues. In this respect, the initiatives that are part of the REECAP (Research Network on Economic Experiments for the Common Agricultural Policy) network might enable us to get there.

Another important issue to consider when designing an experiment or when assessing its results, is the understanding of heterogeneous effects; namely the extent to which an experiment may have effects that differ across the involved individuals. This requires experiments to look not only at the average treatment effect, but also to estimate the interactions that may be of interest; and thus to understand the effects that experiments may have on the population where there may be some different relevant features. However, these kinds of analyses should be conducted on very large samples to be meaningful.

How can experiments help improve the CAP further?

Experimental methods potentially constitute an important addition to the traditional economics toolkit used to study the CAP. Several challenges remain and we present here four main research avenues.

1-To address the problem of the scalability of small-case experimental results, in addition to the above-mentioned insights, it is important to conduct experiments with larger samples, in a wider range of contexts. This is even more important in the new CAP delivery model, where there is substantial flexibility in the policy application at the Member State level, and where thus it would be important to have a better understanding of the effect of a policy under different scenarios. Experimental results on different options could contribute to the elaboration of national variations of the EU policy.

2-

The results of different experiments should be aggregated through meta-analyses (a statistical technique for combining data from multiple studies on a particular topic), which provide a useful tool for improving the reliability of experimental findings.

3-Experiments should be part of the policy evaluation toolbox as a complement to other methods (Cohen et al., 2016). With a better integration of experiments in larger research projects or evaluation work, one could highlight the value-added of experimental insights: isolating the effect of a policy from other factors due to randomization, and providing insights into the complex puzzle of farmers' decision-making. 4-While experiments related to the behavioural drivers of farmers' reactions to policies have flourished, there are still a number of unexplored areas. Most of these experiments concern agrienvironmental policies, while other areas within the CAP also deserve attention. For example, one needs to know more about the drivers and levers for farmers to invest in animal welfare, or farmers' adoption of risk management tools, including the possibility to make both self and private insurance to address potential risks. Experiments may be useful also to evaluate monetary incentives related to the CAP. For example, Randomised Control Trials (RCTs) could be used to study whether proposing group-bonuses to farmers when they contract AES are cost-effective (choice experiments have suggested that they could be extremely cost-effective (Kuhfuss et al., 2016b)). These bonuses are supplementary payments to the usual AES contribution, and are given to recipient farmers provided that a certain threshold of collective participation in the policy is reached. When considering this particular payment scheme, it is worth considering farmers' private transaction costs; this is because they need to know each other's compliance costs to determine 'side-payments' from low compliance cost participants to high compliance cost participants in order to ensure their participation in the programme; thus receiving a bonus-payment for the group.

A more intense use of experiments to study the CAP is clearly conditional on an increase in the acceptability of these methodologies. The inclusion of stakeholders and policy makers in the evaluation process may be helpful in this respect. Stakeholders such as farmers can be the subject of the experiment (those whose decisions are analysed), but they can also take part in the design phase of the experiment. Pre-design qualitative work with stakeholders is becoming increasingly prevalent, in particular to select attributes in choice experiments, through traditional focus groups or individual interviews (Armatas et al., 2014).

What are the main hurdles to a wider use of experiments to study the CAP?

The first hurdle that we face is the EU's General Data Protection Regulation or GDPR, that regulates what types of data can be collected on participants in experiments. Implementing a field experiment generally requires the constitution of a database of individual farmers, with information on their location and other possibly identifying information. The GDPR, in its Article 6.1(e, f), acknowledges that research is a sufficient motive for detaining personal data on people. In its Article 14, The GDPR requires that individuals are informed that their personal data is collected, and can access, modify and erase it. This requirement can prove hard to implement in large field experiments, especially for the control group, which might not be in contact with the experimenters. Informing the individuals that they are part of an experiment might also affect their behaviour and seriously bias the results of the experiment. Fortunately, Article 14.5.b of the GDPR offers exceptions to the information requirements, when the data is not collected directly from the individuals, and "the provision of such information proves impossible or would involve a disproportionate effort, in particular for processing for archiving purposes in the public interest, scientific or historical research purposes or statistical purposes" or "in so far as the obligation is likely to render impossible or seriously impair the achievement of the objectives of that processing." Field experiments directly fit into these provisions, since they mention the public interest and scientific research purposes explicitly.

The use, at all stages of research projects, of data management plans that guarantee compliance with the GDPR regulation, while making open science possible, will add to the trust required to allow access to individual level data as well as increase the reliability of experimental results. Another hurdle is to convince citizens and policymakers of the benefits of evidence-based policy-making, where RCTs play a major role. Hopefully, the mounting pressure of the climate and biodiversity crisis will help us focus on finding the most cost-effective solutions. The more RCTs we will conduct, even at a small scale, the more we will be able to illustrate benefits of this approach. The key here is finding policy-makers motivated to evaluate the real impacts of their policies. Fortunately, there is an increasing number of these individuals .
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