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The environmental benefits from Payment for Ecosystem Services (PES) schemes can often be enhanced if private land managers are induced to enrol land in a spatially coordinated manner. One incentive mechanism which has been proposed to achieve such spatial coordination is the agglomeration bonus, a two-part payment scheme which offers a pecuniary (financial) reward for decisions that lead to greater spatial coordination of enrolled land. However, farmers respond to a range of motives when deciding whether to participate in such schemes, including non-pecuniary motives such as a concern for the environment or social comparisons. This study implements a de-contextualised laboratory experiment to test the effectiveness of the agglomeration bonus when non-pecuniary motives are explicitly incorporated into the decision-making environment. We capture intrinsic preferences for the public good dimension of environmental improvement through a real donation to environmental charities and examine the relative impact of a group-ranking nudge. The experimental results show that the agglomeration bonus does indeed improve participation and spatial coordination when non-pecuniary motives are accounted for, but that its performance is not enhanced by the nudge.

Enhancing Spatial Coordination in Payment for Ecosystem

Services Schemes with Non-Pecuniary Preferences 1 Introduction Spatial coordination of land enrolment is often a key determinant of the environmental effectiveness of Payment for Ecosystem Service (PES) schemes, since the provision of ecosystem services and the conservation of biodiversity can depend on the spatial configuration of land use [START_REF] Goldman | Institutional incentives for managing the landscape: Inducing cooperation for the production of ecosystem services[END_REF][START_REF] Wünscher | Spatial targeting of payments for environmental services: A tool for boosting conservation benefits[END_REF][START_REF] Polasky | Implementing the optimal provision of ecosystem services[END_REF][START_REF] Cong | Managing ecosystem services for agriculture: Will landscape-scale management pay?[END_REF][START_REF] Fooks | Conserving spatially explicit benefits in ecosystem service markets: Experimental tests of network bonuses and spatial targeting[END_REF]. Examples of environmental objectives benefitting from spatial coordination of participants include flood alleviation through wetlands enhancement, the protection of riverbanks, the creation of wildlife corridors, and species re-introductions. Encouraging spatial coordination of participating farmers can indeed be key to realising the full potential environmental benefits of PES schemes. [START_REF] Parkhurst | Agglomeration bonus: An incentive mechanism to reunite fragmented habitat for biodiversity conservation[END_REF] proposed the use of an "Agglomeration Bonus" (AB) to tackle this spatial coordination problem. Uniform payments made to land managers choosing to participate in the PES scheme are topped-up with an additional payment if the enrolled plot is contiguous to a plot enrolled by at least one other land manager. Typically, the total contiguity bonus paid to an individual landowner is increasing in the number of direct neighbours who participate in the scheme (e.g., [START_REF] Banerjee | The impact of information provision on agglomeration bonus performance: An experimental study on local networks[END_REF]. The coordination game created by the AB can generate multiple Nash equilibria in pure strategies, which can then be ranked in terms of Pareto dominance and risk dominance 2 [START_REF] Parkhurst | Agglomeration bonus: An incentive mechanism to reunite fragmented habitat for biodiversity conservation[END_REF].

Many studies have evaluated the performance of the AB under a range of circumstances through the use of laboratory experiments with student subjects 3 . The AB has shown to have positive effects on spatial coordination, being able to achieve a range of target spatial configurations of enrolled land [START_REF] Parkhurst | Agglomeration bonus: An incentive mechanism to reunite fragmented habitat for biodiversity conservation[END_REF][START_REF] Parkhurst | Spatial incentives to coordinate contiguous habitat[END_REF]. However, a number of authors have found that, over time, subjects increasingly converge on the risk dominant outcome, implying a coordination failure in the provision of ecosystem services or biodiversity conservation [START_REF] Banerjee | Agglomeration bonus in small and large local networks: A laboratory examination of spatial coordination[END_REF][START_REF] Banerjee | The impact of information provision on agglomeration bonus performance: An experimental study on local networks[END_REF][START_REF] Banerjee | Transaction costs, communication and spatial coordination in payment for ecosystem services schemes[END_REF]. Banerjee, Kwasnica and Shortle (2012) find 2 A Nash equilibrium is a Pareto dominant equilibrium when no player can increase his utility without reducing the utility of at least one of the other players. A Nash equilibrium is Pareto dominant if it is Pareto superior to all other Nash equilibria in the game and is therefore always preferred. A Nash equilibrium risk-dominates another Nash equilibrium if it less risky for all players. 3 Other studies have made use of simulation models (e.g., Iftekhar and Tisdell, 2014) and field experiments with farmers [START_REF] Liu | Performance of agglomeration bonuses in conservation auctions: Lessons from a framed field experiment[END_REF].

that the number of subjects in their local networks affects the performance of the AB, with a smaller number of players on the network achieving greater spatial coordination. [START_REF] Banerjee | The impact of information provision on agglomeration bonus performance: An experimental study on local networks[END_REF] show that higher rates of coordination on a Paretodominant pro-environmental land use equilibrium are obtained when more information is provided to each individual on the choices of other participants in their local network in previous periods. However, spatial coordination on this proenvironmental choice still declines over time, so that an equilibrium with all players choosing pro-environmental land use does not occur on any local network. [START_REF] Banerjee | Transaction costs, communication and spatial coordination in payment for ecosystem services schemes[END_REF] find that the transactions costs of enrolling in the AB scheme help determine its success in achieving spatial coordination, and also show the importance of communication opportunities between players.

Most relevant to the current paper, Banerjee (2018) compares the effects of changing both the pecuniary incentives involved in participation (the size of the two payment rates for the ABthe participation payment and the spatial bonus) and a non-pecuniary incentive. This non-pecuniary incentive consists of information on the past behaviour of players outside an individual's local network, so that this information is of no strategic value to each participant. Since this information does not change the expected monetary payoffs, it can be considered an information nudge. The author finds that changes in payment rates and the introduction of this nudge both improve spatial coordination. However, the experimental design used in [START_REF] Banerjee | Improving spatial coordination rates under the agglomeration bonus scheme: a laboratory experiment with a pecuniary and a non-pecuniary mechanism (Nudge)[END_REF] does not reward players for any non-pecuniary motives in their choice to participate, and assumes players directly benefit in monetary terms (as incorporated in their payoffs) from the group's coordination on the pro-environmental land-use equilibrium. We believe that players also have intrinsic motivations to contribute to an environmental public good, even in an experimental game setting. This also echoes observations that some farmers value their contribution to the environment and are prepared to forego profits for the sake of environmental protection, even if they do not draw any direct financial benefits from these pro-environmental actions [START_REF] Gasson | Goals and values of farmers[END_REF][START_REF] Willock | The Role of Attitudes and Objectives in Farmer Decision Making: Business and Environmentally-Oriented Behaviour in Scotland[END_REF][START_REF] Maybery | Categorising farming values as economic, conservation and lifestyle[END_REF]. We therefore propose in the present paper a new experimental protocol that enables us to capture players' non-pecuniary motives to contribute to a public good. We then test a behavioural nudge, which establishes an explicit comparison across groups of players relative to their aggregate environmental contribution.

Indeed, aside from [START_REF] Banerjee | Improving spatial coordination rates under the agglomeration bonus scheme: a laboratory experiment with a pecuniary and a non-pecuniary mechanism (Nudge)[END_REF], all experimental tests of the AB to date have focussed solely on participants' relative monetary payoffs from choosing whether or not to participate in a PES scheme. However, a substantial literature to date, which we review in the next section, has shown that farmers base their decisions on whether to enrol in PES schemes on both pecuniary and non-pecuniary considerations [START_REF] Howley | Doing more with less: leveraging social norms and status concerns in encouraging conservation farm practices[END_REF]. If farmers do indeed act on their own preferences for environmental conservation, then the experimental setting in which AB-type schemes are evaluated should explicitly recognise this.

In this paper, we design a de-contextualised laboratory experiment whereby participants (mainly students) can be rewarded both according to their non-pecuniary preferences for the environment as well as through monetary payments for their choices to participate. Using a donation mechanism, we tie participation decisions to real donations to an environmental charity, thus rewarding non-pecuniary, pro-environmental motives for participating. We then evaluate how a non-pecuniary mechanisma nudgeaffects the performance of the AB. The nudge we test seeks to activate a social comparison incentive (initially described in the social psychology literature by [START_REF] Festinger | A theory of social comparison processes[END_REF]) by providing information on how a player's group has performed in terms of coordination and environmental contribution, compared to other groups in the same experimental session. This is accompanied by an appreciative comment, which is expected to reinforce the positive value attached to being ranked first as a group.

The novelty of our study is thus to measure how well the AB works in achieving economically efficient spatial coordination on a local network when non-pecuniary motives are explicitly recognised and rewarded; and how well a nudge works in this setting, either on its own or in combination with an AB. Unlike [START_REF] Banerjee | Improving spatial coordination rates under the agglomeration bonus scheme: a laboratory experiment with a pecuniary and a non-pecuniary mechanism (Nudge)[END_REF], we find that our nudge does not improve the performance of the AB in this setting.

We test two research questions. The first is: does the AB achieve spatial coordination in land use choices when nonpecuniary motives are explicitly allowed for in an experimental laboratory setting? The second is: can a nudge based on group ranking improve the performance of the AB? In the next section we review evidence and argument on the determinants of participation in PES schemes. Based on the finding that nonpecuniary motives are one reason why some farmers participate, we then discuss how these kinds of motives can be "captured" in the laboratory.

Motivations for participation in PES schemes and how to represent these in the laboratory

Most economic research on PES schemes assumes that producers (e.g., land managers) compare the financial costs of participating in a scheme (e.g., the opportunity costs of reducing pesticide applications) with the financial payments offered by the buyer of the PES contract. However, beyond the comparison of individual financial payoffs, an emerging empirical literature suggests a broad set of motivations of land managers, with factors such as preferences for environmental protection, altruism, and moral considerations as being important [START_REF] Michel-Guillou | Commitment of farmers to environmental protection: From social pressure to environmental conscience[END_REF][START_REF] Sheeder | Empathy-conditioned conservation: 'Walking in the Shoes of Others' as a conservation farmer[END_REF][START_REF] Sorice | Incentive structure of and private landowner participation in an endangered species conservation program[END_REF][START_REF] Mzoughi | Farmers adoption of integrated crop protection and organic farming: Do moral and social concerns matter?[END_REF][START_REF] Banerjee | Material interests, moral reputation, and crowding out species protection on private land[END_REF][START_REF] Mills | Engaging farmers in environmental management through a better understanding of behaviour[END_REF][START_REF] Bottazzi | Payment for environmental "self-service": Exploring the links between farmers' motivation and additionality in a conservation incentive programme in the Bolivian Andes[END_REF][START_REF] Rolfe | Identifying the Causes of Low Participation Rates in Conservation Tenders[END_REF]Streletskaya et al., 2020, Pannell and[START_REF] Pannell | The roles of adoption and behaviour change in agricultural policy[END_REF]see Dessart et al., 2019 for a review). For example, [START_REF] Sheeder | Empathy-conditioned conservation: 'Walking in the Shoes of Others' as a conservation farmer[END_REF] found that farmers' moral concerns about farming impacts on the environment were linked to participation in soil conservation measures; [START_REF] Vanslembrouck | Determinants of the willingness of Belgian farmers to participate in agri-environmental measures[END_REF] found that awareness of the environmental benefits of agri-environment measures increased intention to participate for farmers in Belgium; [START_REF] Howley | Doing more with less: leveraging social norms and status concerns in encouraging conservation farm practices[END_REF] found that giving farmers the opportunity to display their "green credentials" increased the likelihood that they would maintain conservation practices once their PES contract payments had ended; [START_REF] Palm-Forster | Farmer preferences for conservation incentives that promote voluntary phosphorus abatement in agricultural watersheds[END_REF] show that pro-environmental attitudes were important in explaining decisions to adopt sustainable arable farming techniques in the USA.

If personal concerns for environmental quality are important determinants in explaining pro-environmental behaviour such as participation in PES schemes, then the laboratory environment within which such schemes can be studied should reflect this. However, measuring the effects of such motives in laboratory experiments is not straightforward, since protocols are often decontextualised and subjects are anonymous. Some researchers have captured pro-environmental motivations in the laboratory through donations to environmental charities. For example, [START_REF] Clot | Do good deeds make bad people?[END_REF] use an adapted dictator game to mimic pro-environmental behaviours, where subjects are asked to state how much of their endowment they are willing to give to an environmental charity. Others have used donation to charities to study the "warm glow" of giving proposed by [START_REF] Andreoni | Impure altruism and donations to public goods: A theory of warm-glow giving[END_REF] model of impure altruism [START_REF] Crumpler | An experimental test of warm glow giving[END_REF]. We make use of this idea by implementing an experimental design whereby subjects' choice of opting for a less profitable option can generate a real monetary donation paid by the experimenters to an environmental charity of the subject's individual choice. By making this contribution for real, we can capture the non-monetary motivations of the players when asked to contribute to a public good. We interpret the size of donations as equivalent to the change in the supply of an environmental public good from which individuals may derive utility, in addition to the monetary payoffs from their choices. As emphasized by Nyborg (2018), this contribution to utility can be interpreted as the "benefits from keeping a self-image as morally responsible" (p. 415).

As well as preferences for environmental quality, farmers may also have social preferences. That is, their utility may depend partly on the well-being of others, on what others think of their own behaviour, and how they compare their own performance with the performance of others along some relevant domain. Such social preferences have been documented in a number of theoretical (Le Coent, Préget and Thoyer, 2021) and empirical studies (Villamayor-Tomas et al., 2019;[START_REF] Lopes | The role of social influence in crop residue management: Evidence from Northern India[END_REF]. The existence of such social preferences paves the way for the use of social comparison nudges4 . Nudges are interventions that aim to change the behaviour of economic agents by changing the framing or informational context of economic decisions, without changing the expected financial payoffs from alternative actions and without regulating their actions [START_REF] Croson | Behavioural environmental economics: Promises and challenges[END_REF]. One attractive feature of nudges is that they are far less costly to implement than financial incentives. Even if their expected effect is generally small, they may be very cost-effective, especially if applied to a large population. As we noted earlier, [START_REF] Banerjee | Improving spatial coordination rates under the agglomeration bonus scheme: a laboratory experiment with a pecuniary and a non-pecuniary mechanism (Nudge)[END_REF] found that the introduction of a simple information nudge, where information on the past choices of people outside the individual's local network was provided to subjects, improved the performance of the AB.

In our experiment, we focus on nudges emphasizing group ranking. This provides additional information and constitutes a different framing from the experiment in [START_REF] Banerjee | Improving spatial coordination rates under the agglomeration bonus scheme: a laboratory experiment with a pecuniary and a non-pecuniary mechanism (Nudge)[END_REF]. A number of empirical studies show that households [START_REF] Alcott | Social norms and energy conservation[END_REF][START_REF] Ferraro | Using non-pecuniary strategies to influence behaviour: Evidence from a largescale field experiment[END_REF] and farmer groups [START_REF] Chen | Linking social norms to efficient conservation investment in payments for ecosystem services[END_REF][START_REF] Kuhfuss | Nudges, social norms and permanence in agri-environmental schemes[END_REF][START_REF] Chabe-Ferret | Can we nudge farmers into saving water ? Evidence from a randomised experiment[END_REF] react to information on what their peers are doing in terms of their own environmental performance or effort. This farmer-specific evidence nests within an already abundant literature evaluating the impact of comparative performance nudges on individual behaviour in a wide range of circumstances. Group ranking has been employed in public good games to reduce free riding issues [START_REF] Gunnthorsdottir | Embedding social dilemmas in intergroup competition reduces freeriding[END_REF][START_REF] Tan | Team competition and the public goods game[END_REF] and in coordination games as a way to address coordination failure [START_REF] Bornstein | The effect of intergroup competition on group coordination: An experimental study[END_REF][START_REF] Riechmann | Competition as a coordination device: Experimental evidence from a minimum effort coordination game[END_REF]. We build on this literature to set up a nudge based on group ranking rather than solely on information on the actions of individuals belonging to the same group [START_REF] Banerjee | The impact of information provision on agglomeration bonus performance: An experimental study on local networks[END_REF] or on information on other groups' performance [START_REF] Banerjee | Improving spatial coordination rates under the agglomeration bonus scheme: a laboratory experiment with a pecuniary and a non-pecuniary mechanism (Nudge)[END_REF]. Since land managers are often part of a local group defined by their location (e.g., a watershed, a village community, a farming cooperative), we hypothesize that land managers may be sensitive to the way their own group performs in terms of environmental contributions relative to the performance of neighbouring groups [START_REF] Van Dijk | Collective Agri-environmental schemes: how can regional environmental cooperatives enhance farmers' intentions for agri-environmental schemes?[END_REF]. We emphasize here that this information does not change the financial pay-off of players, although it may change their utility, and therefore their choice.

Finally, we note that the subject pool for the experiment reported here is composed of students and members of the general public, not farmers. [START_REF] Cason | Subject pools and deception in agricultural and resource economics experiments[END_REF] review the circumstances under which student subject pools are more desirable to use than professionals. Most relevant to our paper is their argument that "students are the most appropriate subjects for scientific research questions closely tied to economic theory" (Cason and Wu, 2019, p. 743). Here the theory concerns the effectiveness of a monetary incentive for coordination when non-pecuniary preferences are potentially helping to determine the choice of strategy; and the interaction of this incentive with a nudge based on social comparisons, through the comparison of alternative treatments. We are not trying to predict how a particular population of farmers would actually respond to a specific type or level of monetary incentive, nor how this population would respond to a specific nudge in absolute terms. We are also not trying to estimate the non-pecuniary preference parameters of this population. Indeed, [START_REF] Peth | Comparing Compliance Behaviour of Students and Farmers. An Extra-laboratory Experiment in the Context of Agri-environmental Nudges in Germany[END_REF] show that results from experiments using German students and German farmers are comparable in terms of the relative performance of treatments, but not in absolute terms. We also recognise that it is challenging to capture social motivations or to generate a social norm in a de-contextualised laboratory experiment in which subjects are anonymous. We therefore place ourselves in a rather harsh environment to observe a potential effect of a comparative nudge. Nevertheless, we believe that our laboratory experiment is a good tool for testing our two research questions, because, by being de-contextualised, it provides a strong level of control and excellent internal validity [START_REF] Thoyer | Enriching the CAP evaluation toolbox with experimental approaches: Introduction to the special issue[END_REF].

Modelling Framework

Consider a finite set of land managers 𝑖 = 1, … , 𝑁 who can manage their land in two alternative and mutually-exclusive ways, labelled 𝑋, 𝑌. Land management option 𝑋 refers to proenvironmental or conservation land management adopted under a PES scheme (for example, an agri-environmental measure in the Common Agricultural Policy), whilst 𝑌 indicates that the land is managed for conventional agricultural production. Following previous studies (e.g., [START_REF] Banerjee | Agglomeration bonus in small and large local networks: A laboratory examination of spatial coordination[END_REF][START_REF] Banerjee | The impact of information provision on agglomeration bonus performance: An experimental study on local networks[END_REF], we assume that land use option 𝑌 generates lower environmental benefits but greater agricultural revenue, r, compared to land use 𝑋, i.e., 𝑟(𝑋) < 𝑟(𝑌). To keep the payoff structure simple and transparent, we assume that 𝑟(𝑋) includes the PES payment but remains lower than 𝑟(𝑌), so that the payment does not fully compensate for all revenue losses associated with the adoption of conservation practices.

Land managers' participation in the PES scheme (i.e., the choice of X instead of Y) is expected to generate an environmental improvement, 𝑒, which is considered a public good (such as the value of higher groundwater quality, better flood protection, or enhanced biodiversity) from which both the land manager and wider society benefit. This point is crucial, and distinguishes our modelling and experimental approach from previous literature on the AB. The environmental benefit generated is conditioned on spatial coordination by neighbouring land managers in the adoption of pro-environmental land management, 𝑋. To emphasize the importance of spatial coordination, we assume that the environmental benefit is only produced if at least one of each land manager's direct neighbours also adopts 𝑋. Let 𝑛 𝑖 be the number of land manager 𝑖's direct neighbours who choose 𝑋. We thus assume that the aggregate environmental benefit generated by land manager 𝑖 when choosing 𝑋 is proportional to the number of direct neighbours also choosing X and equals 𝑒𝑛 𝑖 .

To facilitate an effective delivery of the environmental public good, and as long as the monetary value of the environmental benefit generated outweighs the loss in net revenues from choosing 𝑌 over 𝑋 (i.e., 𝑒 > 𝑟(𝑌) -𝑟(𝑋) > 0), it is the policymaker's objective to foster contiguous adoption of land use 𝑋 in order to maximize social welfare. To this end, the policymaker can incentivize two neighbouring land managers to choose X with an agglomeration bonus. If 𝑛 𝑖 neighbours choose 𝑋, land manager 𝑖 will receive a bonus 𝑏𝑛 𝑖 when choosing 𝑋. The bonus is proportional to the environmental benefits generated through land management choices by neighbouring land managers.

If land managers only consider the monetary payment (agricultural revenue plus bonus payment) and do not take into account how their land use choice impacts on the supply of the environmental public good, the monetary payoff 𝑝 𝑖 (𝜎 𝑖 ) of land manager 𝑖 = 1, … , 𝑁 adopting land use strategy 𝜎 𝑖 = 𝑋, 𝑌 reads as:

(1) 𝑝 𝑖 (𝜎 𝑖 ) = 𝑟(𝜎 𝑖 ) + 𝑏(𝜎 𝑖 )𝑛 𝑖 where 𝑏(𝑋) = 𝑏 ≥ 0, 𝑏(𝑌) = 0.

At this stage, and in the absence of an AB (𝑏 = 0), a single Nash equilibrium exists when all players choose Y, since 𝑟(𝑋) < 𝑟(𝑌). On the other hand, when a bonus is offered to induce land managers to adopt land use X, and assuming that the bonus is sufficiently large to ensure that the income difference between X and Y is covered, 5 this gives rise to a coordination problem with two Nash equilibria: one in which all land managers choose 𝑋 (the Pareto dominant equilibrium) and one where all land managers choose 𝑌 (the risk dominant equilibrium).

However, as noted before, land managers may not only consider their financial gains following the payoff function specification in Eq. ( 1) but may also feel concerned about the impact of their management practices on the environment. In such a case, an increase in the quality of the environment -in the supply of the environmental good eincreases their utility. Consequently, we may observe situations where farmers choose pro-environmental land management practices (with or without coordinating with their neighbours), even though they do not derive direct financial gains from this, or even loose out.

One may also consider that land managers derive utility from choosing 𝑋 independently of the choice of their neighbours, a "warm glow" effect [START_REF] Andreoni | Giving with impure altruism: Applications to charity and Ricardian equivalence[END_REF][START_REF] Andreoni | Impure altruism and donations to public goods: A theory of warm-glow giving[END_REF], even though no significant environmental benefit might be generated. Indeed, what might be important to land managers is to do their best in choosing 𝑋 for their self-esteem and/or to signal they are "responsible citizens," and perhaps to induce others to choose 𝑋 as well. Taking into account these two non-pecuniary components, alongside the monetary income, Eq. ( 1) can be rewritten as an indirect utility function with monetary and nonmonetary components, the former being weighted by 𝛿 𝑖 > 0 reflecting land manager i's marginal utility of income:

(2) 𝑈 𝑖 (𝜎 𝑖 ) = 𝛿 𝑖 (𝑟(𝜎 𝑖 ) + 𝑏(𝜎 𝑖 )𝑛 𝑖 ) + 𝑎 𝑖 𝑒(𝜎 𝑖 )𝑛 𝑖 + 𝑤 𝑖 (𝜎 𝑖 ) where parameter 𝑎 𝑖 reflects land manager i's homegrown preference for the environment and 𝑤 𝑖 reflects the warm glow preference. The first two elements on the right-hand side of Eq.

(2) are monetary-derived utility, whereas the third and fourth are non-monetary utility components. Besides, we assume that 𝑒(𝑋) = 𝑒 > 0, 𝑒(𝑌) = 0, 𝑤 𝑖 (𝑋) ≥ 0 and 𝑤 𝑖 (𝑌) = 0.6 

As reflected in Eq. ( 2), we assume that the non-monetary utility component relating to environmental preferences of farmer i , 𝑎 𝑖 𝑒(𝜎 𝑖 )𝑛 𝑖 , is proportional to the environmental benefit they generate with their choice of 𝑋, which also depends on their neighbours' choices. This assumption is in line with the findings of an empirical study by [START_REF] Lawley | Spatial interactions in habitat conservation: Evidence from prairie pothole easements[END_REF], who investigate the spatial interactions among neighbouring land managers in the context of conservation easements in Canada. In contrast, the warm glow effect for land manager i, 𝑤 𝑖 (𝜎 𝑖 ), depends only on their own choice of X.

Since a utility function such as (2) includes both environmental and warm glow preferences, then some land managers might prefer to choose 𝑋 over 𝑌 even without the offer of a monetary bonus (𝑏 = 0). We therefore account for the empirical observation that conservation practices are sometimes adopted by land managers even in the absence of a payment mechanism to compensate for the loss of income (e.g., [START_REF] Michel-Guillou | Commitment of farmers to environmental protection: From social pressure to environmental conscience[END_REF][START_REF] Mills | Engaging farmers in environmental management through a better understanding of behaviour[END_REF][START_REF] Palm-Forster | Farmer preferences for conservation incentives that promote voluntary phosphorus abatement in agricultural watersheds[END_REF]. This situation then constitutes a coordination problem and, depending on the value of the behavioural parameters, multiple Nash equilibria can exist both with and without the bonus.

As stated in the introductory section, one objective of this article is to test the impact of a social comparison nudge on land managers' behaviour in the AB experiment. We speculate that such a nudge may induce more land managers to coordinate on the Pareto dominant Nash equilibrium, 𝑋, by impacting their utility without changing their monetary payoffs. The nudge consists of information on the ranking of performance of a specific land manager's group relative to the performance of other groups, assessed by the level of environmental benefits generated at the group level. This ranking is complemented by a "congratulation message" when the group is ranked first, which also provides information about injunctive aspects of group behaviour, i.e., the "perception of what most people approve or disapprove of" (Cialdini, Kallgren and Reno, 1991, page 203) to avoid a "boomerang" effect 7 [START_REF] Alcott | Social norms and energy conservation[END_REF].

In our model, the N land managers are partitioned in K groups. Each land manager i, 𝑖 = 1, … , 𝑁, belongs to a single group 𝑘, 𝑘 = 1, … , 𝐾. We expect that belonging to a group k which is ranked higher in terms of environmental benefits generated will increase land managers' utility compared being in a lower-ranked group. This is because they would perceive themselves and the group as performing better in producing the environmental good, and value the social reward of this outcome being recognised through the announced ranking. This sensitivity to social reward is heterogeneous and captured in Eq.

(3) by function 𝑓 𝑖 , which is increasing with the rank. Group k's rank (𝑟𝑎𝑛𝑘 𝑘 ) depends on the choice of player i belonging to group 𝑘(𝜎 𝑖 𝑘 ), the choices of all other players of the same group k(𝜎 -𝑖 𝑘 ), but also on the choice of other groups' players (𝜎 𝑗 -𝑘 ). So, 𝑟𝑎𝑛𝑘 𝑘 = 𝑔(𝜎 𝑖 𝑘 , 𝜎 -𝑖 𝑘 , 𝜎 𝑗 -𝑘 ). A player may choose X to increase the probability of reaching a higher ranking depending on their individual social preferences. We consequently adjust the utility function (2) of an individual i belonging to group k as follows:

( Note that we do not impose 𝑓 𝑖 (𝑟𝑎𝑛𝑘 𝑘 ) to be positive. We hypothesise that the choice of 𝑋 by each individual increases the likelihood of creating more environmental benefits within a group, hence increasing the probability of achieving a higher rank in the inter-group competition. Eq. ( 3) shows that when land managers display pro-environmental and/or prosocial behaviour, then some might prefer to choose 𝑋 over 𝑌, either to satisfy their environmental preferences, or as a warm glow effect, or as a response to the social comparison, or any combination of the three motives. Whether the provision of such a nudge actually affects individual utility levels and influences choices is something that can be tested.

Experimental Design and Procedures

Modelling the spatial connectivity between land managers requires the imposition of a specific spatial structure on subjects. We follow the local network structure used by Banerjee, Kwasnica and Shortle (2012), [START_REF] Banerjee | The impact of information provision on agglomeration bonus performance: An experimental study on local networks[END_REF] and [START_REF] Banerjee | Transaction costs, communication and spatial coordination in payment for ecosystem services schemes[END_REF] where subjects are arranged on a circle. The main advantage of utilising a circular network configuration is its symmetry, with each subject having the same number of direct neighbours, i.e., one on the left-hand side and one on the right-hand side. Given a circular network setting, the number of a subject's direct neighbours (𝑛 𝑖 ) choosing 𝑋 can be 0, 1 or 2. Note, however, that a subject is indirectly linked to all other subjects on the network through their direct neighbours. Another advantage of employing a fixed and symmetric network structure is that all subjects in the experiment face the same degree of strategic uncertainty [START_REF] Alós-Ferrer | Contagion and efficiency[END_REF]. Although a land manager may know what type of land management their direct neighbours' practice, they may not fully know the decisions of the indirect neighbours. That is, the social interactions among more distant neighbours on the network tend to be weaker (e.g., [START_REF] Lawley | Spatial interactions in habitat conservation: Evidence from prairie pothole easements[END_REF]. Consequently, a symmetric network structure of a given size allows us to identify the impact of a nudge on spatial coordination and hence the environmental benefits without having to worry about confounding factors such as subjects being able to extract rents because of their specific position on the network as in Iftekhar and Tisdell (2017). Therefore, in this experiment, under each treatment, subjects are placed around a circular network in groups of 6 (𝑁 = 6). Each session included three groups of 6 subjects, where each subject is asked to choose between action 𝑋 or action 𝑌. Monetary payoffs depend for each participant only on the behaviour of the members of their group (not on members of other groups in the experiment).

To represent the environmental benefits of farming practices, subjects were told that the choices they would make during the experimental session could generate a donation to an environmental charity 8 . The environmental charities implement actions from which subjects can benefit, but which mainly generate a benefit to the wider society. In this setup, subjects who want to behave pro-environmentally can choose 𝑋 at the cost of a lower individual monetary payoff, just like some land managers decide to participate in PES scheme due to nonpecuniary motivations. Subjects were not given the choice to retain the donation for themselves, since we want to mimic their contribution to a public good. We assume here that the donation made to environmental charities will in practice contribute to environmental quality and will therefore increase the subject's utility if they care for the environment. The donation was placed in an envelope at the end of each session in the presence of the subject. The experimenters subsequently sent the total amount of donations to the corresponding charities and transferred to the subjects a confirmation of their donations by e-mail. Apart from using specifically designated environmental charities, the rest of the experiment was decontextualized.

The introductory section of this paper sets out two research questions:

(1) Does the AB achieve spatial coordination in land use choices when non-pecuniary motives are explicitly allowed for in lab experimental conditions? (2) Can a nudge based on group ranking improve the performance of the AB in such a setting?

To investigate these questions, we created an experimental design with the following treatments: a control treatment without the AB and without the nudge (CT), a treatment with the AB alone (AB), and a treatment with the AB and the nudge (AB-N).

We also consider an intermediate treatment where the nudge is introduced without the AB (N). This is shown in Table 1. In order to obtain a balanced number of independent observations 8 After reading the instructions and before the start of the experiment, subjects had to choose one charity to which their donation would be sent. The choice included one international charity (World Wildlife Fund), two French national charities (France Nature Environnement; Fondation Nicolas-Hulot pour la Nature et l'Homme), and one local charity (Ouvre-Tête).

across treatments, we had 6 groups participating in treatment CT and AB, and 6 sessions of 3 groups in treatment N and AB-N (see table 2). Indeed, in the control and AB treatments, an independent observation is obtained at the group level since individual decisions are dependent of those belonging to the same circular network in previous rounds, while in the treatments including the social comparison nudge (N and AB-N), an independent observation is obtained at the session level since the performance of other groups is communicated, introducing correlations between an individual's choice in t and choices of other participants to a same session in previous rounds.

A total of 288 students participated in the experiment: 16 sessions with 18 subjects each were run between April and September 2016 at the LEEM (Economic Experimental Laboratory of Montpellier) in France. Each session was composed of 15 periods during which subjects encountered the same choice problem under the same treatment within the same group and kept the same neighbours. After each period, each subject was informed of their own monetary payoffs, the donation generated given their choice, and the choices of their two direct neighbours. No communication was allowed within groups or between groups. At the end of a session, 4 periods were randomly selected, and subjects were paid their average payoff for these 4 periods. The actual donation made to the charity was the average donation generated in these 4 periods. The session ended with a short questionnaire to collect data on individual characteristics. The sessions lasted a maximum of 2 hours and the average payment received by subjects was €11.88, in addition to a participation fee of €2 for students and €6 for members of the general public. A total of €1,972 was donated to the four aforementioned environmental charities (see also footnote 7), in accordance with subjects' choices.

Balancing tests of individual characteristics between treatments are provided in Appendix B. They show that the groups are balanced for most individual characteristics with the exception of age and the frequency at which participants usually make donations to environmental charities. Since these 2 factors may influence respondents' choice of X, which is associated with the potential donation, over Y in the experiment, we include these two variables as controls in our models (section 5.2). Results hold with and without these control variables. More information on the experimental design is provided next.

Control Treatment (CT)

In line with the modelling framework described in section 3, subjects can choose 𝑋 and receive a revenue of 𝑟(𝑋) = 7, or they can choose 𝑌 and receive a higher revenue equal to 𝑟(𝑌) = 13. When choosing 𝑋, a subject can generate a donation 𝑑(𝑋) = 8 if one of their neighbours also chooses 𝑋, or 2𝑑(𝑋) = 16 if both neighbours choose 𝑋. The value of the donation generated by choosing 𝑋, d(X), is set to 8, so that coordination with a single neighbour is enough to achieve a Pareto improvement, i.e. the value of the environmental benefits outweighs the loss in agricultural revenues, 𝑒(𝑋) = 𝑑(𝑋) ≥ 𝑟(𝑌) -𝑟(𝑋). The parameter values are reported in Table 3 and payoffs for the control treatment are shown in Table 4.

As discussed in the previous section, in the control treatment, if subjects' utility functions do not include any prosocial or pro-environmental component (𝑎 𝑖 = 𝑤 𝑖 = 0 for all i), then the unique Nash equilibrium is reached with all subjects choosing 𝑌. However, given a choice of X, if the value that subjects gain from the non-pecuniary components 𝑎 𝑖 𝑒(𝑋)𝑛 𝑖 + 𝑤 𝑖 (𝑋) as described in Eq. ( 2) is greater than the difference of revenue between Y and X, then multiple Nash equilibria can exist.

Agglomeration Bonus Treatment (AB)

In this treatment we implicitly introduce the AB by increasing the monetary payoff of choosing 𝑋 when neighbours choose 𝑋 as well. If only one neighbour chooses 𝑋, the subject receives 𝑟(𝑋) + 𝑏 = 7 + 3 = 10; when 2 neighbours choose 𝑋, the subject receives twice the bonus payment, 𝑟(𝑋) + 2𝑏 = 7 + 2(3) = 13; if none of a subject's neighbours chooses 𝑋, then no bonus is received and the monetary payoff is only 𝑟(𝑋) = 7, as in the control treatment. Importantly, as shown in Table 3, we adjust the rate of the AB so that the individual monetary payoff of strategy 𝑋, when the two neighbours also choose 𝑋, equals but does not exceed the payoff of strategy 𝑌. Table 5 includes the payoffs for the AB treatment. By making both Nash equilibria monetary-payoff equivalent, we ensure that any difference observed in behaviours can be attributed to non-pecuniary motivations. Indeed, pecuniary motivations alone cannot be the driver of subjects' choice of X, as this choice will not lead to an increased monetary payoff, even when coordination with both neighbours is achieved.

In the absence of pro-social or pro-environmental preferences (𝑎 𝑖 = 𝑤 𝑖 = 0), there are two Nash equilibria of equal individual payoffs: one where all subjects choose 𝑋 and one where all subjects choose 𝑌, the later being the risk dominant equilibrium. However, if at least one subject displays a strictly positive 𝑎 𝑖 or 𝑤 𝑖 , then multiple Nash equilibria exist: "all subjects choosing X" becomes the Pareto dominant equilibrium while "all subjects choosing 𝑌" remains the risk dominant equilibrium.

Nudge Treatment (N)

This treatment is similar to the control treatment (CT) in terms of payoffs (see Table 4), but now subjects are "nudged" through an inter-group comparison. Before the start of the first period, subjects are told (as explained in the experiment instructions 9 ) that after each period, each subject will be informed of the ranking of their group in terms of total donations generated for the environmental charities relative to the two other groups in the room. The group who generated the highest donation during a period received the following message at the end of that period: "Well done, your group is ranked first in terms of donations." This includes an injunctive norm (judgment of "well done") as well as a comparison to the other groups. The second (third) group received the message: "Your group is ranked second (third) in terms of donations." In case two groups generated the same level of donations during a period, then they were ranked according to the number of subjects who chose 𝑋, where the group with the highest number of subjects choosing 𝑋 obtained the highest ranking accordingly. 10

Nudge plus Agglomeration Bonus Treatment (AB-N)

In treatment AB-N, the payoffs are the same as in the AB treatment (see Table 5), but additionally subjects are nudged in the same way as in the nudge treatment (N). In this treatment, if subjects display environmental preferences and/or sensitivity to group ranking, multiple Nash equilibria exist with all subjects choosing 𝑋 being the Pareto dominant equilibrium and all subjects choosing 𝑌 being the risk dominant equilibrium.

Results

To address whether the AB leads to higher participation and enhanced spatial coordination under our experimental protocol explicitly recognising and rewarding non-pecuniary motivations, we will compare the Control (CT) to the AB treatment (AB). To test whether a nudge would improve the performance of the AB, we will compare the Nudge (N) to the 9 The experiment instructions can be found in Appendix A.

10 This is the case where a donation of 32 is generated by a group with four contributors (X-X-Y-X-X-Y) and another group with three neighbouring contributors (X-X-X-Y-Y-Y). When groups could not be discriminated based on their donations or the number of subjects choosing 𝑋, then they were considered equal and given the same ranking. In this case, they were ranked first if the third group was worse off, or third if the third group was better.

When the three groups in a session were equal, they were arbitrarily all ranked first if they had all chosen 𝑋 (to "reward" pro-environmental behaviour), but third if at least one subject in a group had chosen 𝑌.

AB and Nudge (AB-N) treatment. Additionally, since we use a two-by-two between-subject design, we are also able to compare the performance of a nudge when applied alone to that of the agglomeration bonus applied alone (N versus AB). Below we first present the treatment comparisons in terms of participation, coordination and efficiency outcomes (Section 5.1), followed by an analysis of the individual strategies (Section 5.2).

Effect of Treatments on Participation, Spatial

Coordination and Efficiency Let us first look at the effect of the various treatments on participation, reflected by the number of subjects choosing 𝑋, and the extent of spatial coordination on 𝑋, reflected by the level of environmental benefits produced at the group level through the lens of the total amount of environmental donations (recall that such donations are only made when at least some positive level of spatial coordination over choosing 𝑋 occurs).

Interpretation of behaviours under the control treatment CT

As predicted, the control treatment CT displays the lowest levels of participation (choice of X), which ranges from 15 to 40 percent (Figure 1). Since choosing 𝑋 leads to lower individual payoffs, this result clearly indicates that a share of subjects do gain utility from the potential donation to an environmental charity (high 𝑎 𝑖 ) and/or the warm glow feelings associated with choosing to play 𝑋 themselves (high 𝑤 𝑖 ). However, the proportion of subjects choosing 𝑋 decreases over time, with groups tending towards the risk dominant equilibrium. This picture also emerges when we consider spatial coordination (Figure 2), as the level of coordination quickly declines toward zero in the control groups (treatment CT). This indicates that the choice of X is mostly led by environmental preferences (reflected by 𝑎 𝑖 ), which relies on coordination, rather than by warm glow effects (reflected by 𝑤 𝑖 ). A subject displaying a strictly positive 𝑤 𝑖 derives additional utility from choosing 𝑋 no matter what the environmental outcome might be. Therefore, this warm glow should not fade away over time as it is not affected by one's neighbours' choices. In contrast, the environmental gain component of utility depends on the choices made by a subject's neighbours. If neighbours repeatedly choose 𝑌, then the environmental benefit is not created and choosing strategy 𝑋 becomes less attractive for those who care about the environmental good. However, we cannot discard the hypothesis that other behavioural factors may also explain the choice of X, as, for example, the cultural background of participants or the Hawthorne effect (or observer effect; McCambridge, Witton and Elbourne, 2014) that may lead subjects to choose more the proenvironmental choice X than they would do without the awareness of being observed. Nevertheless, the prevalence of this behavioural bias is, a priori, equal in all four treatments and should not affect insights into our research questions which rely on the comparison of behaviours under alternative treatments.

Effect of the AB when accounting for non-pecuniary motivations

Comparing the control treatment (CT) and the AB treatment (AB) reveals that the AB increases participation (Figure 1) and enhances coordination (Figure 2 presents the average of individual donations, which is an indicator for spatial agglomeration). This effect is statistically significant (see Table 6). This result accords with findings from previous experimental articles [START_REF] Parkhurst | Agglomeration bonus: An incentive mechanism to reunite fragmented habitat for biodiversity conservation[END_REF][START_REF] Banerjee | The impact of information provision on agglomeration bonus performance: An experimental study on local networks[END_REF]. Additionally, our results show a robust effect of the AB under less favourable payoffs settings. Indeed, in previous studies the expected individual monetary payoff of choosing X and reaching the Pareto efficient Nash equilibrium is higher than choosing the risk dominant strategy, Y. However, in our protocol the level of the bonus payment is such that the individual payoffs under the risk dominant Nash equilibrium (all-Y) and the Pareto efficient Nash equilibrium (all-X) are equal, making strategy X even less attractive when looking at monetary payoffs only. The preference for strategy X under this payoff structure can be explained by the donation that is generated by a coordinated choice of X and subjects' environmental preferences for this donation, as no increase in individual financial payoffs can be expected from choosing 𝑋 over Y. The AB and donations induce subjects to coordinate on the Pareto optimal Nash equilibrium instead of selecting the risk dominant Nash equilibrium by triggering subjects' extrinsic and intrinsic motivations to choose 𝑋 (through the AB and through the use of a real donation to charities, respectively).

Introduction of the nudge and its effect on the AB performance

The group ranking nudge seems to slightly improve the situation for both participation and spatial coordination when introduced without an AB (N versus CT). However, Mann-Whitney tests, comparing the average proportion of subjects choosing 𝑋 and the average donation generated by subjects in both treatments, show that the differences between treatments N and CT are not significantly different from zero (see Table 6). This suggests that the ranking component of the hypothesized subject's utility function has little average effect on choices. Despite this nonsignificant average effect, however, we see that the nudge has a significant but small impact on participation and coordination for some of the periods, including the first. This indicates that the prospect of being ranked does have an effect, even when the outcome of the ranking is still unknown. This is encouraging, as it means that some improvement in coordination could be obtained at low cost by simply announcing (credibly) that groups will be ranked, and by signalling relative group performance. When comparing treatments N and AB, we find a statistically significant enhanced performance of the AB over the nudge, which is not surprising given previous results. What is more interesting is our research question 2 and the comparison of treatments AB versus AB-N. We aimed at testing whether a nudge would "supercharge" the positive effect of the AB on both participation and spatial coordination by providing groups with feedback on their relative performance in terms of donations (and thus of environmental outputs). However, the results suggest that the nudge combined with the AB has a slightly negative effect (see Figures 1 and2), although it is not statistically significant (see Table 6). The reason why the nudge fails to improve the AB performance is investigated in more detail in the analysis of individual choices (5.2).

Efficiency Analysis

We define a variable representing a group's net benefits, denoted 𝑔𝑟𝑜𝑢𝑝𝐵, as the total benefits produced at the group level (comprising both individual payoffs and donations) net of the budgetary costs linked to AB payments. From a policymaker's perspective this variable embodies the total benefits produced (agricultural production value plus environmental benefits) from which we deduct the public spending (AB payments). This can be used as a proxy for net social welfare produced at the group level. Formally this reads: 𝑔𝑟𝑜𝑢𝑝𝐵 = ∑ (𝑟 𝑖 + 𝑛 𝑖 (𝑑 -𝑏) 𝑖 ) with 𝑖 members of the group.

We can analyse the efficiency of a treatment as its capacity to induce spatial coordination and to generate the greatest net benefit at the group level. Under all treatments, the maximum net benefit is obtained when all subjects coordinate on 𝑋 without any public subsidy (agglomeration bonuses). Numerically this amounts to 𝑔𝑟𝑜𝑢𝑝𝐵 𝑚𝑎𝑥 = 6 × (13 + 16 -6) = 138. Conversely, the minimum net benefit that can be produced is reached when there is no spatial coordination, implying no neighbours coordinate on choosing the same land use strategy. 11In this case the group net benefit is: 𝑔𝑟𝑜𝑢𝑝𝐵 𝑚𝑖𝑛 = (3 × 7) + (3 × 13) = 60. We can subsequently define the standardized average efficiency of a treatment as follows:

(4) 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 = 1 3 ∑ 𝑔𝑟𝑜𝑢𝑝𝐵 𝑘 -𝑔𝑟𝑜𝑢𝑝𝐵𝑚𝑖𝑛 𝑔𝑟𝑜𝑢𝑝𝐵𝑚𝑎𝑥 -𝑔𝑟𝑜𝑢𝑝𝐵𝑚𝑖𝑛 3 𝑘=1 ∈ [0, 1].
A treatment is fully efficient if efficiency = 1, meaning that the groups under this treatment generated the maximum net benefit. It is fully inefficient if efficiency = 0, meaning that all the groups in this treatment generated the minimum net benefit possible.

A comparison of the treatments' relative efficiency brings an additional perspective to the results. Figure 3 shows that the AB increases the efficiency score from 0.19 in the absence of incentives (CT) to 0.71 (AB). We also observe that the AB yields greater efficiency than the nudge only. Group efficiency is also significantly improved (see last row in Table 6 by the introduction of a nudge only (N) compared to the control treatment (CT). This is due to the fact that the nudge bears no budgetary costs (under the assumption that providing information feedback to groups is costless). The efficiency comparison between treatments AB and AB-N displays no significant difference.

Analysis of Individual Strategies

In order to analyse how treatments impact individual player decisions, and to verify that the results are robust when controlling for imbalanced characteristics between treatment groups, we follow Banerjee et al. (2012[START_REF] Banerjee | The impact of information provision on agglomeration bonus performance: An experimental study on local networks[END_REF]) by using random effects probit regressions. We estimate the treatment effect ∆𝑇 in:

(5) 𝜎 𝑖𝑡 * = 𝛼 + ∆𝑇 + 𝜃𝑛 𝑖𝑡-1 + 𝛾𝑡 + 𝑢 𝑖 + 𝜀 𝑖𝑡 where 𝜎 𝑖𝑡 = 𝑋 if 𝜎 𝑖𝑡 * > 0, and 𝜎 𝑖𝑡 = 𝑌 if 𝜎 𝑖𝑡 * ≤ 0. The probability that subject i chooses action 𝑋 in period t (𝑡 > 1) depends on treatment 𝑇, period 𝑡, and neighbours' choices in the previous period, 𝑛 𝑖𝑡-112 . Further, 𝛼 is a constant, 𝛾 is a parameter to be estimated, 𝑢 𝑖 are individual random effects and 𝜀 𝑖𝑡 is the error term.

The analysis at the individual subject level confirms the results based on the descriptive statistics of outcomes (Table 7), when controlling for age and frequency of donations to environmental charities in participants' daily life. The AB (Treatments AB and AB-N) significantly increases subjects' probability to choose strategy 𝑋, whereas the nudge alone (N) has no significant effect. Subjects' choices of 𝑋 are also significantly and positively related to their direct neighbours' choice of 𝑋 in the previous period, this last result holds for all treatments. With successive rounds, the tendency to choose 𝑋 declines over time, as shown by the negative value of coefficient t, mirroring the result from [START_REF] Banerjee | The impact of information provision on agglomeration bonus performance: An experimental study on local networks[END_REF].

Using a random effects probit model, we analyse the four treatments in a pooled model. Table 8 shows that in treatments AB and AB-N the influence of neighbours' choices is significantly higher than in treatments CT and N. This confirms our interpretation that the AB induces strategic behaviour (playing 𝑋 and signalling to neighbours that playing 𝑋 is a winning strategy), thus strengthening the positive effect of environmental preferences. Indeed, while the neighbours' influence in treatments CT and N only relies on a small number of subjects who exhibit sufficiently strong environmental preferences (high value of 𝑎 𝑖 ) to compensate for the loss of revenue, the AB induces additional individuals with relatively lower values of 𝑎 𝑖 to choose X. Note that the choice of 𝑋 in this situation remains motivated by the perspective of a donation, since the individual monetary payoffs related to choosing 𝑋 do not exceed the monetary payoff under the risk dominant strategy, 𝑌, even when receiving the AB.

To gain more insight into the functioning of the nudge, and to better understand the results obtained in treatment AB-N, we analyse the effect of subjects' group ranking in the previous period (𝑡 -1) on their choice of 𝑋 in period 𝑡 for the two treatments that include the nudge (N and AB-N). Results of these random effect probit models are presented in Table 9. We find that in most cases the group ranking announced in period 𝑡 -1 has a significant influence on subjects' choices in period 𝑡. Interestingly, the effect differs depending on the treatment. When the nudge is used on its own (treatment N), being ranked third rather than first significantly increases a subject's probability of choosing 𝑋 in period 𝑡 (significant at 10% when ranked second). When the nudge is used in combination with the AB (treatment AB-N), then being ranked second rather than first in period 𝑡 -1 has a negative effect on subjects' probability to choose 𝑋 in period 𝑡 (significant at 10%), whilst the effect of being ranked third is not significant.

These individual strategies can be interpreted as responses to social norms 13 that are being transmitted through the group 13 Social norms can be defined as "shared understandings of how individual members should behave in a community" (Chen et al., 2009, p.11812). These encompass both what an individual understands the actions of others in some relevant peer group to be, and what they believe is expected of them by members of this group [START_REF] Abbott | Recycling: Social norms and warm-glow revisited[END_REF]. If individuals derive disutility from diverging from a social norm, then providing information of this kind can be expected to change behaviour if the weight ranking information. The analysis of treatment N shows that the expected positive impact of social comparison exists mostly when the group is lagging behind in terms of coordinating on 𝑋. In other words, being ranked first and being congratulated for being first has less effect on subjects' participation decisions than being ranked second or third. Despite this differential effect of ranking detected in the Nudge treatment, the overall effect is not enough to generate a significant influence of the nudge on participation or coordination (Table 7). The few participants willing to give up some of their individual payoff to generate a donation seem to be sensitive to the ranking included in the nudge but they remain a minority of participants. The positive impact of neighbours' choice of 𝑋 can be explained likewise: it reinforces the social norm (playing like others) but it also increases the likelihood of generating the environmental good via the donation, something that subjects motivated by environmental outcomes are sensitive to.

In contrast, when the nudge is used in conjunction with the AB (treatment AB-N), the information of being ranked second has a negative effect on participation. This might be because the nudge also carries information on the probability of coordination failure. Indeed, the CT shows that only a minority of participants are willing to give up some of their payoff to generate the donation, therefore the majority of participants who choose X under the AB and AB-N treatments are those who are willing to take the risk of trying to coordinate with their neighbours to generate the donation, on the condition that their individual payoff remains the same as when choosing Y. When combined with an AB, the comparative nudge thus has a counteractive effect: subjects use the information conveyed by the nudge as strategic information on their chances of being paid the bonus, and therefore of being able to maintain the same individual payoff. A low ranking shows that coordination is not achieved in some parts of the network. Indeed, the ranking conveys information which is not provided in the control (CT) and the AB treatments (AB): although each subject is always informed of his neighbours' choices, they do not know the choices of their indirect neighbours. The ranking provides indications on the behaviour of indirect neighbours and can be used by the subject to try to anticipate his neighbours' choices in the next round.

Discussion

Recent developments in the literature on PES show that (i) private land managers can be encouraged to spatially coordinate their actions using an agglomeration bonus (AB) which rewards the individual places on the opinions of others or their own selfish concern for social ranking is strong enough [START_REF] Czajkowski | Social norms, morals and self-interest as determinants of proenvironment behaviours: The case of household recycling[END_REF]. participation with neighbours; (ii) farmers' decisions to join a PES scheme rely on both pecuniary and non-pecuniary motives; and (iii) behavioural interventions such as nudges can improve participation in PES schemes. This article brings these ideas together to address two issues. First, we design an experimental protocol that accounts for subjects' non-pecuniary motivations for contributing to a public good in a laboratory setting with students as subjects, and we measure the performance of the agglomeration bonus when these non-pecuniary motivations are present. Second, we test whether an inter-group comparison nudge can be instrumental in improving the performance of the AB, or even substitute for it, when such non-pecuniary motives are explicitly allowed for.

Regarding the first point, we have used donations to environmental charities by participants in the experiment (or rather, the utility that participants get from these donations) to represent a wide range of potential non-pecuniary motives which farmers might have for participating in PES schemes, such as pride in being a good steward of their land for future generations, or a sense of duty to conserve biodiversity on their land, or a selfish pleasure from a higher local level of environmental quality (such as better water quality, or higher quality wildlife habitats). Our results show that the AB can be expected to significantly increase the level of participation and spatial coordination. These results echo previous findings in the literature. An important result of this paper is that these results hold even where subjects do not benefit themselves directly from their contribution to the environmental public good.

The second conclusion relates to the inter-group comparison nudge. Announcing rankings based on relative group performance in terms of environmental benefits generated is not enough to improve spatial coordination on its own. This is at odds with results from [START_REF] Banerjee | Improving spatial coordination rates under the agglomeration bonus scheme: a laboratory experiment with a pecuniary and a non-pecuniary mechanism (Nudge)[END_REF], who finds that providing information on another group's choices and AB earnings increased the proportion of subjects choosing the Pareto dominant strategy (pro-environmental land use), and that coordination was sustained over time; it is also not what is predicted by some models of the theoretical social norm literature (e.g., [START_REF] Rege | Social norms and private provision of public goods[END_REF]. However, this is in line with the results obtained by [START_REF] Bornstein | The effect of intergroup competition on group coordination: An experimental study[END_REF] who show that a ranking increases coordination only if it has payoff consequences. Although we do obtain some efficiency gains with the nudge alone due to the fact that it bears no budgetary costs, these gains remain relatively small 14 and we fail to 14 The assumption of low costs could be challenged in real world settings since announcing the relative success of various groups of farmers would induce administrative and communication costs (see, for instance, Banerjee significantly improve the performance of the AB by complementing it with the nudge. Indeed, the strategic information provided to participants when giving feedback on the groups' rankings appears to have a stronger effect than the social norm's expected effect. Note that the power of the nudge used here may be weaker in the lab than in real life, where real social groups are embedded in common institutions, and have shared life stories, especially since the "game setting" of our experiment makes more salient the strategic component of subjects' choices, rather than the environmental and social implications of their choices.

At this stage, we can only suggest explanations which will need to be investigated further with a different protocol. Ranking groups while also offering an AB seems to indirectly provide information on what other members of a subject's group choose, leading him (her) to adjust his behaviour towards choosing the risk dominant equilibrium, when informed that his (her) group is not performing well in terms of coordination. The fact that providing ranking information has a significant effect only on least-performing groups in the nudge-only treatment (N) is suggestive of variation in how the nudge is interpreted by players. However, we are not able to dis-entangle the multiple possible effects of the nudge: all that can be observed is its overall impact.

Conclusions

The main contribution of this paper to the PES literature is the explicit incorporation of non-pecuniary motives in testing the performance of incentives designed to improve spatial coordination of pro-environmental actions. This is especially important in the context of land management by farmers, as it can significantly improve the achievement of environmental targets. However, since participation is voluntary, only an unlikely spatial pattern of covariance between ecological benefits and economic opportunity costs will achieve this coordination, unless additional incentives are put in place which reward coordination. Such incentives are typically thought of as being monetary -thus the "standard" agglomeration bonus (AB) pays extra when neighbours participate with neighbours. Yet if farmers are also motivated by a concern for the environment as a public good, the ecological benefits of spatial coordination could in themselves generate a utility payoff which is nonpecuniary in nature. This is the type of reward that our experiment incorporates through the use of donations that are made to environmental charities if subjects spatially coordinate. In that sense, our protocol adds some context by anchoring the public good generated in the environmental domain. However, it et al. ( 2017) for an experimental study on the role of transaction costs in an AB setting).

is important to note that participants remain members of the general public, and not farmers themselves, hence the results obtained remain generic and not specific to the agricultural sector. Implementing the experiment in a lab-in-the-field setting with farmers in the future would overcome this limitation. Moreover, we note that our experiment makes use of a very simplified "landscape", whilst participants have no shared experience of cooperation in the specific decision context studied. Again, such limitations could be addressed by undertaking a lab-in-the-field experiment, sampling from a community of farmers. Our results show that the AB is still effective in such an environment, but that a behavioural nudge based on group-ranking does not seem be effective, either on its own, or in conjunction with the pecuniary rewards offered by the agglomeration bonus. Moreover, we find suggestive evidence that the effect of the group-ranking information (akin to a social norm information) on one's group coordination success relative to other groups depends on whether or not a monetary incentive is also in place to encourage coordination.

Appendix A: Experiment Instructions (Treatment AB-N)

(Translated from French)

Note: the parts between brackets […] are adjusted according to the treatment. The remainder of the instructions is the same for all treatments.

The objective of this experiment is to study decision making.

Please read carefully the instructions, they will help you understand the experiment. When all participants have read the instructions, one of the experimenters will read them aloud. Your decisions will be treated anonymously. Your will enter your choices in the computer you are now facing. You will be paid according to the decisions you and the other participants make during the experiment. You will be paid in cash at the end of the experiment. Your choices might also generate donations to environmental charities. The amount donated will depend on your choices but also on the other participants' choices.

From now on, please remain silent. If you have a question, raise your hand and an experimenter will come to respond to your question in private.

General principle of the experiment

At the start of the experiment, the central computer will randomly create three groups of 6.

All participants in your group, including yourself, are virtually arranged on a circle (see figure below):

You therefore have two neighbours: a right-hand and a left-hand neighbour. Your group members, as well as your two neighbours, will remain the same until the end of the experiment. However, you will not be able to identify the other members of your group, and they will not be able to identify you. This experiment will have 15 periods. In each period you will have to choose between two options: X or Y. Your payoff for a period depends on your choice and that of your two neighbours. 

The donations

The total amount donated will be calculated at the end of the experiment according to your choices and these of the other participants. The experimenters commit to transfer all donations generated during this experiment to the charities of participants' choice.

Before the first period, you will be asked to choose one of the following environmental charities. We will send the donations generated by your choices to the charity you select. You will only be asked to do this choice once for the all experiment.

-WWF (leading world organisation for nature protection), -Fondation Nicolas Hulot pour la Nature et l'Homme (French, apolitical charity for planet Earth protection),

-France Nature Environnement (federation of French charities for the protection of nature and the environment), -Ouvre-Tête « Social Alternative and Ecological Solidarity » (charity created in 2006 by students from the University of Montpellier). If necessary, you will find further information on these charities at the end of these instructions.

Practically

In each period, options X and Y will l appear at the bottom of your screen and you will have to click on your choice. You can change your choice as often as you want. When you click on "confirm", your choice will be definitive, and you will not be able to change it any more for the current period. At the end of the period, when all participants have confirmed their choices between X or Y, you will be informed, for the current period, of:

-Your left-hand neighbour's choice, -Your right-hand neighbour's choice, -Your payoff, -The donation generated by your choice, if any. [For treatments N and AB-N:

Additionally to this individual information, each group will be informed of its ranking relatively to the two other groups in the room. This ranking depends on the total amount of donations generated at the group level. The first group (rank 1) is the group that generated the most donations and the last group (rank 3) the group that generated the least donations during the period. If too groups are equal, they will be ranked according to the number of participants who chose X. Therefore, for an equal level of donations, the group with the most members choosing X will be ranked before the other one.] A table will display a summary of this information for all periods since the beginning of the experiment.

Payment of payoffs and donations

At the end of the 15 periods, 4 periods will be randomly selected and will determine the value of your payoff and of the donation generated by your choices. This selection is random, so please do pay close attention all along the experiment. You will be paid the average of your payoffs for these 4 periods. Similarly, the donation that will be sent to your selected charity will be the average of the donations generated during these 4 periods. You will only be paid in cash, and privately, your individual payoff. The donation will be placed in the envelope corresponding to your selected charity under your supervision. A proof of the actual donations to the charity will be circulated by email after the experiment.

Before we start, please answer to a short questionnaire to check your understanding of the instructions. Your responses to this questionnaire will have no consequences on your final payoff or on the donations.

If you have a question, please raise your hand. H0 rejected with 99% confidence level, ** H0 rejected with 95% confidence level, * H0 rejected with 90% confidence level, H0 is the hypothesis that both mean values are equal. 

  7 A boomerang effect can occur when the best performing individuals or groups react to a social comparison nudge by decreasing their environmental contribution to adjust to what the majority of others do. This effect would counter the intended effect of the nudge, that is to give all individuals a nonmonetary incentive to improve their contribution to the environment (by choosing X).
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 123 Figure 1: Average proportion of subjects choosing X by period and treatment

  

  

  Your choice can also generate, additionally to your private payoff, an environmental benefit, represented here by a donation to an environmental charity. This donation is only generated if you and at least one of your neighbours choose X. If you and both your neighbours choose X, the donation is doubled.

	More precisely, by choosing X:		
	-If both your neighbours choose X, you earn [13€] and
	generate a 16€ donation,		
	-If one neighbour chooses X and the other Y, you earn
	[10€] and generate a 8€ donation,	
	-If both your neighbours choose Y, you earn 7€ and
	generate no donation.		
	By choosing Y, you earn 13€ but will not generate any donation.
	The table below displays your payoff and the donation
	potentially generated resulting from your choice, presented in
	rows (X or Y), and from the choices of your two neighbours,
	presented in columns (XX, XY or YY).	
		Your neighbours' choices	
		Both choose	One chooses	Both
		X	X, the other Y	choose Y
		Your payoff:	Your payoff:	Your
		[13 €]	[10 €]	payoff: 7 €
	X	Donation	Donation	
	Your	generated: 16	generated: 8 €	
	choice	€		
		Your payoff:	Your payoff:	Your
	Y	13 €	13 €	payoff: 13 €
	This table is the same for all participants and will remain the
	same throughout the experiment.		

Table 1 : Treatments

 1 

				Nudge
			NO	YES
	Agglomeration	NO	CT	N
	bonus	YES	AB	AB-N

Table 3 : Parameter Values

 3 

	Parameters	𝑋	𝑌
	Revenue (𝑟)	€7	€13
	Agglomeration bonus (𝑏) €3	€0
	Donation (𝑑)	€8	€0

Table 4 : Payoffs Control Treatment (CT) and Nudge-only Treatment (N)

 4 

	Your Direct Neighbours' Choices
	Both choose 𝑋

Table 5 : Payoffs AB Treatment (AB) and AB plus Nudge Treatment (AB-N)

 5 

			Your Direct Neighbours' Choices
			Both choose 𝑋	One chooses 𝑋, the other chooses 𝑌	Both choose 𝑌
			Your payoff:	Your payoff:	
	choice Your	𝑋	generated: €16 €13 Donation	generated: €8 €10 Donation	Your payoff: €7
		𝑌	Your payoff: €13	Your payoff: €13	Your payoff: €13

Table 6 : Results -Treatment Effects

 6 

	Mean Value	Mann-Whitney test results:
	(Standard Deviation)	Prob > |z|

Table 7 : Effect of Treatments on Individual Choices of X (Random Effects Probit Model)

 7 Note: Dependent variable Y = 1 if participant chooses X, 0 otherwise; * p<0.1; ** p<.05; *** p<.01; Standard errors clustered by independent observation. Lnsig2u is the panel level variance component.

		Treatment AB	Treatment N	Treatment AB-N
	Variable			
	𝑇 (ref CT)	2.328 ***	0.227	1.894 ***
	𝑛 𝑖𝑡-1	0.485 ***	0.318 ***	0.970 ***
	𝑡	-0.064 ***	-0.053 ***	-0.070 ***
	Birth year	-0.0001	-0.009	-0.021
	Freq. env. don.	0.921 **	0.142	0.077
	_cons	-2.100	16.427	39.391
	Lnsig2u _cons	1.046 **	0.668 ***	1.174 ***
	Statistics			
	Number of			
	observations	1008	2016	2016
	Number of			
	subjects	72	144	144
	ll	-321.37	-831.00	-584.16
	aic	656.74	1676.01	1182.32

Table 8 : Influence of Neighbours' Choices by Treatment

 8 p<0.1; ** p<.05; *** p<.01; Standard errors clustered by independent observation. Lnsig2u is the panel level variance component.

	Variable	Coefficient
	AB (ref CT)	1.734 ***
	N (ref CT)	0.299
	AB-N (ref CT)	0.593
	𝑛 𝑖𝑡-1	0.387 ***
	𝑛 𝑖𝑡-1 * AB	0.624 **
	𝑛 𝑖𝑡-1 * N	-0.110
	𝑛 𝑖𝑡-1 * AB-N	1.190 ***
	𝑡	-0.054 ***
	Birth year	-0.009
	Freq. env. don.	0.164
	_cons	-16.041
	Lnsig2u _cons	1.023
	Statistics	
	Number of observations	4032
	Number of subjects	288
	LL	-1287.18
	Note: Dependent variable Y = 1 if
	participant chooses X, 0 otherwise;

* 

Table 9 : Ranking Effect on Choice of X in treatments N and AB-N (All Periods Included)

 9 * p<.05; *** p<.01; Standard errors clustered by independent observation.

	Variable	Treatment N	Treatment AB-N
	Ranked Second (𝑡 -1) (ref: ranked first)	0.219 *	-1.004 *
	Ranked Third (𝑡 -1) (ref: ranked first)	0.281 **	-0.823
	𝑛 𝑖𝑡-1	0.359 **	1.330 ***
	𝑡	-0.045 ***	-0.080 ***
	_cons	-1.073 ***	0.598
	Statistics		
	Number of observations	1512	1512
	Number of subjects	108	108
	LL	-612.74	-341.40
	AIC	1237.48	694.79
	Note: Dependent variable Y = 1 if participant chooses X, 0 otherwise; * p<0.1;

*

An alternative conceptual support for the use of social comparison nudges is the idea of identity-based utility (see, for example,[START_REF] Lequin | Harnessing the Power of Identity to Encourage Farmers to Protect the Environment[END_REF].

Formally, if we would assume that all land managers have N-1 neighbours (i.e., they are all spatially connected) then the condition on b would be: 𝑏 ≥ (𝑟(𝑌) -𝑟(𝑋))/(𝑁 -1).

Note that this utility function does not include the aggregate level of the environment or income, as we are only interested in the difference in utility 𝑈 𝑖 (𝑌) -𝑈 𝑖 (𝑋).

On a circular network comprising 6 subjects, this case represents an alternating pattern of choices at the group level (i.e., X-Y-X-Y-X-Y).

The model is implemented on the data from period 2 to 15 as it incorporates neighbours' choice in the previous period.