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We study the effect of environmental risk on cooperation in the Voluntary Contribution Mechanism. Our baseline is the standard setting in which the personal return from the public good is deterministic, homogeneous, and publicly known. Our experimental treatments alter this classic design by making the marginal per capita return from the public good probabilistic. In the homogeneous risk treatment, the random draw is made for the whole group, while in the heterogeneous risk treatment this happens independently for each group member. Our main result is that risk does not harm cooperation either in the one-shot or in the finitely repeated version of the game. This suggests that the standard experimental methodology provides a robust and conservative measure of human cooperation.

Introduction

Many economic interactions create tension between individual and collective interests. For this reason, human cooperation has become one of the central topics in behavioral economics. Since the pioneering work of [START_REF] Isaac | Public goods provision in an experimental environment[END_REF], numerous economists have studied cooperation using the Voluntary Contribution Mechanism (VCM in short). 1 Over time, VCM has become a widely accepted experimental testbed for studying various environmental and institutional aspects of cooperation [START_REF] Ledyard | Public goods: A survey of experimental research[END_REF][START_REF] Chaudhuri | Sustaining cooperation in laboratory public goods experiments: a selective survey of the literature[END_REF].

Strikingly, what has once evolved to become the "gold standard" in experimental economicsthat is, a version of VCM based on a deterministic, homogeneous and publicly known personal returns from the public good -seems far off as compared not only to the seminal work by [START_REF] Isaac | Public goods provision in an experimental environment[END_REF], but also to many real world situations. [START_REF] Isaac | Public goods provision in an experimental environment[END_REF] use heterogeneous returns from the public good which are entirely private knowledge, a design that certainly adds realism to the experimental game. For instance, the benefits that the individuals derive from establishing public facilities for health care or education are likely to be heterogeneous, private knowledge, and furthermore subject to randomness and variation over time. 2 Yet, relatively little is still known about how the patterns of cooperation change once the decision-making environment shifts away from the "gold standard" paradigm. Addressing this issue seems important in terms of both the internal and the external validity of laboratory experiments. First, the data from alternative settings can be informative about the robustness and the limitations of the large body of experimental findings based on the standard VCM setup. Second, as recently documented in a carefully crafted lab-in-the-field experiment by [START_REF] Stoop | From the lab to the field: Cooperation among fishermen[END_REF], the usual patterns of cooperation observed in the standard VCM may not prevail in analogous (yet richer and more uncontrollable) real world environments. Explaining such discrepancy and rendering the findings from lab experiments applicable to naturally occurring settings calls for a greater care for the ecological validity of laboratory experiments. Our experimental is a step in that direction.

Herein, we tweak the standard VCM by incorporating two kinds of environmental risk which may occur either at the individual or at the group level. In both cases, the personal return from the public good is not deterministic, but probabilistic -either higher or lower than the riskless one. Both outcomes are equiprobable, become known ex post, and the lottery is mean-preserving with respect to the standard VCM scenario. In the homogeneous risk treatment, the random draw is made in each round for the whole group. In the heterogeneous risk treatment, in turn, this happens in each round independently for each group member. Thus, our experimental paradigm provides a simple way to capture the distinction between local and global environmental risks that is important in various real-world public good settings. Going back to our previous example, one's utility from public health services may depend on idiosyncratic health hazards (such as noninfectious diseases related to one's genes, profession, or lifestyle), but also on the population-wide hazards (such as large outbreaks of infectious diseases). In the similar vein, one's benefit from public education facilities may depend on one's current educational needs or aspirations, but also on global labor market fluctuations that may render education as a whole (or at least its certain types) either beneficial or redundant.

Our experiment consists of two incentivized VCM-based tasks. In the first part, we elicit players' conditional contributions to the public good, their unconditional contribution in a oneshot interaction, as well as their beliefs about other group members' contributions. In the second part, the participants play a finitely repeated VCM game under partner matching. We implement the environmental risk treatments in a between-subject manner. Given the proper randomization of social and risk preferences across experimental conditions, our investigation provides causal evidence on the effect of environmental risk on different layers of human cooperation.

Our theoretical prediction stems from the intuition that different kinds of environmental risks can affect behavior through the differences in the ex post group inequalities they may cause. From this perspective, homogeneous environmental risk may lead to higher contributions than the heterogeneous one, while the behavior in the riskless environment should lie between those two. This hypothesis finds a rather weak support in the data. Neither the conditional contributions, nor the unconditional contributions, nor the beliefs about other group members' contributions in the one shot game vary due to environmental risk. Furthermore, the correlation between players' unconditional contributions and their beliefs about others' behavior remains stable across experimental treatments. Regarding the repeated VCM game, in all experimental conditions we observe the typical patterns of behavior: relatively high contributions in the initial round of the game, and their gradual decay over time. Heterogeneous risk has no effect on cooperation relative to the riskless control condition at any stage of the repeated game. Homogeneous risk improves cooperation relative to both remaining conditions (which stands in line with our initial hypothesis), but only in the early rounds after which this positive effect quickly fades away. Altogether, these findings suggest that standard experimental methodology provides a robust yet conservative measure of human cooperation.

Related literature

In this section, we review the economic literature which experimentally investigates how deviations from the "gold standard" design -in which the marginal per capita return (MPCR) from the public good ought to be deterministic, homogeneous and publicly known -affect cooperation in the voluntary contribution mechanism. We refer to those settings as non-standard VCM settings. Typically, a non-standard setting is achieved by adding some sort of randomness to the process that transforms decisions into outcomes. Whenever such randomness is lottery-like, i.e. it involves a finite set of outcomes with publicly known probabilities (which is the case of the present experiment), we classify it as environmental risk. Otherwise, a non-standard setting is said to involve environmental uncertainty. All these studies use a VCM game that is being repeated over multiple periods, with the exception of [START_REF] Fischbacher | Heterogeneous reactions to heterogeneity in returns from public goods[END_REF] who use a sequence of one-shot VCM games with varying MPCR schemes, and [START_REF] Björk | Cooperation under risk and ambiguity[END_REF] who combine these two setups just as we do in the present study3 .

Interestingly, our literature review suggests that the earliest experiment based on the VCM paradigm by [START_REF] Isaac | Public goods provision in an experimental environment[END_REF] does not meet the "gold standard" criteria: even though their MPCR is deterministic, it is also heterogeneous among players and remains privately know (which, in turn, is public knowledge). However, the most prominent studies following [START_REF] Isaac | Public goods provision in an experimental environment[END_REF] are already based on the "gold standard" approach (see, for instance, [START_REF] Kim | The free rider problem: Experimental evidence[END_REF][START_REF] Andreoni | Why free ride?: Strategies and learning in public goods experiments[END_REF]Isaac and Walker, 1988a,b).

To the best of our knowledge, [START_REF] Fisher | Heterogenous demand for public goods: Behavior in the voluntary contributions mechanism[END_REF] are the first to experimentally compare standard and non-standard VCM settings. They build two control conditions based on the the standard design which only differ in the value of MPCR (which can be either high or low). In their main experimental treatment, MPCR comes with environmental uncertainty: it is heterogeneous and has an unknown distribution (even though players are aware of their own MPCR). Their main finding is that behavior is sensitive to the variations in one's own MPCR, but not to the presence of the environmental uncertainty about other players' MPCRs. In a similar vein, [START_REF] Boulu-Reshef | Does Uncertainty Deter Provision to the Public Good?[END_REF] propose an experiment in which environmental uncertainty about MPCR takes the form of an individual random draw from a uniform distribution, so that neither personal MPCR nor other players' MPCRs are known to any individual at the time of decision-making. They also report that cooperation is neutral to the presence of environmental uncertainty. Finally, in [START_REF] Gangadharan | Experimental analysis of risk and uncertainty in provisioning private and public goods[END_REF] the environmental uncertainty is related to whether players obtain the return from the public good or not (the probabilities of which remain unknown to players). This form of environmental uncertainty is found to hurt cooperation as compared to the analogous "gold standard" setting. Moreover, this result also prevails in a risky environment where the probability of not benefiting from the public good is publicly known [START_REF] Dickinson | The voluntary contributions mechanism with uncertain group payoffs[END_REF][START_REF] Gangadharan | Experimental analysis of risk and uncertainty in provisioning private and public goods[END_REF].

Other implementations of environmental risk yield mixed conclusions. Like our study, these experiments usually compare standard design with its non-standard equivalent in which MPCR is a realization of a mean-preserving-spread lottery. Studies by [START_REF] Levati | Voluntary contributions with imperfect information: An experimental study[END_REF]; [START_REF] Levati | Voluntary contributions with risky and uncertain marginal returns: the importance of the parameter values[END_REF] suggest that there might be a large and negative effect of what we call a homogeneous environmental risk (i.e., MPCR is randomly determined for all group members) on cooperation, but its occurrence depends on the way in which the MPCR lottery is calibrated. In [START_REF] Levati | Voluntary contributions with imperfect information: An experimental study[END_REF], the risky version of VCM is a social dilemma solely in expected terms: conditional on the realization of the MPCR, it is either individually and socially efficient to contribute nothing (if MPCR is low), or individually and socially efficient to contribute the whole endowment (if MPCR is high). They report a negative effect of environmental risk on cooperation. In [START_REF] Levati | Voluntary contributions with risky and uncertain marginal returns: the importance of the parameter values[END_REF], in turn, the risky environment preserves the social dilemma nature of VCM regardless of the realization of MPCR. In this context, moving from the standard setting to environmental risk to environmental uncertainty (by making the probabilities unknown to players) does not affect cooperation. Similar phenomenon has been recently documented by [START_REF] Björk | Cooperation under risk and ambiguity[END_REF] in both one-shot and repeated games. On the other hand, a lab-in-the-field experiment conducted in small rural communities by [START_REF] Cárdenas | Fragility of the provision of local public goods to private and collective risks[END_REF] reveals a negative effect of what we call heterogeneous risk (i.e., each player's MPCR is random and independently determined) on cooperation. Finally, [START_REF] Fischbacher | Heterogeneous reactions to heterogeneity in returns from public goods[END_REF] introduce another type of environmental risk by allowing MPCR to vary within a group according to a publicly known distribution. In their one-shot, strategy-method VCM setting they observe that this form of environmental risk has a negative effect on both conditional and unconditional contributions.4 

Our study

Altogether, we draw the following conclusions from these accumulated findings. First, deviating from the "gold standard" design may have a negative effect on cooperation, regardless of whether such deviation is due to environmental uncertainty or environmental risk. However, given that this literature is relatively small and dispersed, it seems well-founded to call for a systematic replication of the existing findings and an exploration of new non-standard VCM settings. Second, the existing findings are quite mixed and it remains unclear why negative effects arise in some particular decision-making contexts but not in others. This, in turn, calls for a tighter control of the channels through which such behavioral differences may arise.

Our experiment is designed to serve both of these purposes. We build on, and extend, the study of [START_REF] Fischbacher | Heterogeneous reactions to heterogeneity in returns from public goods[END_REF]. Like them, we study the effect of environmental risk in a 4-person VCM game and use their calibration of deterministic and risky MPCR. However, there are two important features that distinguish our design from theirs.

First, the focus on the behavioral effects of heterogeneous returns gives the environmental risk in their experiment a competitive nature: the misfortune of some means benefits to others.

Here, we are interested in varying the level at which the environmental risk arises: either at the individual level (heterogeneous risk treatment) or at the group level (homogeneous risk treatment).

For this reason, we implement a non-competitive environmental risk: the realizations of risky MPCR within a group of players can be either perfectly correlated, or perfectly independent. 5 To the best of our knowledge, we provide the first experimental investigation that varies the level at which the environmental risk is seeded. Our theoretical analysis (presented in Section 3.3) builds on the intuition that different forms of environmental risk may generate different kinds of ex post inequalities. Following this intuition, we draw upon the classic model of inequality aversion by [START_REF] Bolton | ERC: A theory of equity, reciprocity, and competition[END_REF] and establish the following prediction: homogeneous risk may foster cooperation relative to heterogenous risk, while cooperation levels in the riskless baseline condition should be bounded by those observed in our two environmental risk treatments. We empirically test our research hypothesis using a controlled lab setting which differs from the one used by [START_REF] Fischbacher | Heterogeneous reactions to heterogeneity in returns from public goods[END_REF]. They use a within-subject design and elicit players' conditional contributions to the public good, as well as their unconditional one-shot contributions, in a series of VCM games. Our experimental treatments are implemented in a between-subject manner. Like Fischbacher, Schudy, and Teyssier (2014), we observe conditional and unconditional decisions in a static setting. Moreover, following [START_REF] Fischbacher | The behavioral validity of the strategy method in public good experiments[END_REF], we enrich this design by adding belief elicitation and a finitely repeated VCM interaction. This refinement allows us to measure how individual beliefs are formed, to establish their link with behavior, and to trace the evolution of cooperation under various environmental risks. To enhance the experimental control, we also collect background information on risk preferences and other-regarding preferences in our experimental sample.

Experimental design

Voluntary Contribution Mechanism

In the classic voluntary contribution mechanisms, a group of N individuals (each endowed with a certain number of tokens e on their private accounts) funds the public good in the following manner. Each individual privately decides on his level of contribution to the public good c (with c ≤ e) and keeps any tokens which have not been contributed. The public good is defined as a sum of individual contributions, and the marginal per capita return from the public good is α < 1. Thus, the payoff of the individual i in this game (denoted π i ) is given as:

5 Whether environmental risk is competitive or not may have behavioral consequences. [START_REF] Krawczyk | Give me a chance! An experiment in social decision under risk[END_REF] study competitive and non-competitive (anologous to our heterougeneous risk) environmental risk in the dictator game. They report that people tend to be less selfish if the realization of outcomes comes with a noncompetitive risk; however, both types of risk decrease transfers as compared to the standard, deterministic dictator game. See also [START_REF] Brock | Dictating the risk: Experimental evidence on giving in risky environments[END_REF]; [START_REF] Krawczyk | Dictating the Risk: Experimental Evidence on Giving in Risky Environments: Comment[END_REF].

π i = e i -c i + α × N j=1 c j (1)
In this experiment, we are interested in two classic cases: one in which the game is played once, and another in which it is finitely repeated (so that the number of repetitions is public knowledge) in constant groups. In both cases, standard theory (which assumes that all players are self-interested payoff maximizers) suggests that having 1 N < α < 1 generates a social dilemma. Although the group welfare is maximized when all players make full contributions, the dominant strategy of each individual is to contribute nothing (which leads to the unique Nash equilibrium in a one-shot game, and the subgame perfect Nash equilibrium in a finitely repeated game).

Following the standard design used in numerous VCM experiments, in our baseline condition the value of α is deterministic, homogeneous and publicly known. In our environmental risk treatments (either homogeneous -HomR, or heterogeneous -HetR), MPCR is generated through a mean-preserving lottery. Both α HomR and α HetR are drawn from a binary set {α, ᾱ} such that P r(α) = P r(ᾱ) = 0.5 and E(α HomR ) = E(α HetR ) = α. The rules of this lottery are public knowledge, but its outcome remains unknown in the decision-making stage of the game. Thus, the timing of the events is as follows: first, each player decides about his contribution to the public good; then, the lottery determines his MPCR. The key difference between the two treatments is that α HomR is being drawn for the entire group, whereas α HetR is being drawn independently for each group member. Finally, we set 1 N < α < α < ᾱ < 1 which guarantees that the social dilemma nature of the game is maintained for all the possible values of MPCR, so that the standard predictions extend to the game played under environmental risk.

Calibration of the experimental games

In the laboratory experiment, players form groups of four. Each player is endowed with 10 Experimental Currency Units (ECU) which he allocates (in integer values) between his private account and the public good. In the baseline treatment, each ECU invested in the public good yields the return of 0.4 ECU to every player (which is public knowledge). In the HomR and HetR treatments, each ECU invested in the public good yields either 0.3 ECU or 0.5 ECU to each player, both outcomes being equally likely. Such calibration of the MPCR lottery is based on the study by [START_REF] Fischbacher | Heterogeneous reactions to heterogeneity in returns from public goods[END_REF]. The rules of the lottery are publicly known in each treatment, but its outcomes remain unknown when players decide about their contributions.

Theoretical prediction

In this section, we establish a theoretical prediction for our experimental games. We nest our analysis in the classic inequality aversion model due to [START_REF] Bolton | ERC: A theory of equity, reciprocity, and competition[END_REF]. Our intuition is that, ceteris paribus, inequality-averse agents may behave differently in HetR treatment than in HomR treatment since different types of environmental risk may differently affect the ex post inequalities in players' payoffs. In the Equity, Reciprocity and Competition (ERC) framework proposed by [START_REF] Bolton | ERC: A theory of equity, reciprocity, and competition[END_REF], decisions are driven by personal payoff maximization and an aversion to inequality. Agent i's utility function in an N -person game is:

U i = U i p i , p i P (2)
with p i denoting agent i's personal payoff, and P = N j=1 p j is the sum of all players' payoffs.

This function is such that, ceteris paribus, agent's utility increases in the first parameter (own payoff), and decreases as the value of the second parameter (relative standing) moves away from the reference value of 1 N . Building on [START_REF] Bolton | ERC: A theory of equity, reciprocity, and competition[END_REF], [START_REF] Fischbacher | Heterogeneous reactions to heterogeneity in returns from public goods[END_REF] propose the following additively separable form of the utility function (2) in the context of a 4-person VCM game:

U i (π i ) = π i -ν i × π i π i + 3 × π - 1 4 2 (3)
with π i defined as in equation (1), π denoting other players' average payoff, and the parameter ν i ≤ 0 measuring the strength of agent's inequality aversion. Herein, we implement the utility function (3) in a simulation exercise that traces an agent's behavior under different forms of environmental risk. We assume the decision-maker to be an expected utility maximizer who furthermore expects each player in his group to contribute an amount c. 6 For the riskless baseline treatment, we can easily derive utility maximizer's best reponse function, i.e. the utility-maximizing contribution level c i as a function of c. 7 In the HomR treatment, the expected utility maximization must also take into account the randomness of α (either high or low for the whole group, both outcomes are equiprobable). Finally, in the HetR treatment we account for all the possible combinations of α within a group of players, along with their respective probabilities.

Figures 1a-c present the individual best response functions for different treatments and values of ν i . This exercise yields several useful observations. First, we note that for all conditions the best response functions converge towards the 45 degree line as ν i increases. Second, throughout this process of convergence the best responses observed in HomR may be greater than those observed in HetR, although this gap is more pronounced for small values of ν i (such as 250) than for the large ones (such as 25000). Finally, the best response function for the riskless baseline condition way to account for the presence of strategic uncertainty due to an incomplete information in the game. More importantly, it allows us to abstain from the inequalities that stem from the (expected) heterogeneity in group members' contributions, and isolate the effect of the potential inequalities due to the envionmental risk.

7 In our simulation exercise, both ci and c may vary between 0 and 10 in 0.25 increments. 

ν i = 2500 (c) ν i = 25000
is bounded by those generated by HetR and HomR conditions. These observations allow us to rank the contribution levels under different experimental conditions so as to state our research hypothesis:

Research hypothesis. Ceteris paribus, the contribution levels in the HomR treatment dominate those from the HetR treatment. The contribution levels in the riskless baseline condition are bounded by those observed in the HetR and HomR treatments.

Experimental procedures

212 students (49.53% males, average age 21.5) were recruited using hroot [START_REF] Bock | hroot: Hamburg registration and organization online tool[END_REF]. We had 72 participants (in 18 groups) in both the baseline and the HomR treatments, and 68 participants (in 17 groups) in the HetR treatment. We run a total of 10 experimental sessions in June, September and October 2016 in the GATE-LAB, the experimental laboratory of the GATE Lyon-Saint-Etienne research institute in France. All sessions were computerized using z-Tree [START_REF] Fischbacher | z-Tree: Zurich toolbox for ready-made economic experiments[END_REF]. The usual length of an experimental session was one hour. In addition, each session was preceded by a series of online tasks that were sent to all the registered participants one week in advance, and had to be completed at least 24 hours before the start of the laboratory session. We chose this method to minimize the contamination between the two sets of observations. The average payoff was 14.70 Euros; this amount includes the gains from online tasks, as well as the payoffs earned in the laboratory experiment.

One week before the experiment: risk preferences and other-regarding preferences

One week before the experimental session, all registered participants received an email with a personal code and a link to two online tasks -the risk preferences test by [START_REF] Gneezy | An experiment on risk taking and evaluation periods[END_REF] and the Social Value Orientation (SVO) Slider Measure by [START_REF] Murphy | Measuring social value orientation[END_REF] -to be completed at least 24 hours before the laboratory session. 8 These tasks were incentivized and presented in random order. All payoffs were expressed in Experimental Currency Units (ECU), with 100 ECU being worth 2.50 Euros. Subjects received no immediate feedback about the outcomes, and were paid for each of them at the end of the experimental session in the laboratory.

In the risk preferences test by [START_REF] Gneezy | An experiment on risk taking and evaluation periods[END_REF], a decision-maker is endowed with 100 ECU, some (or all) of which he can invest in the following lottery: 50% chance of multiplying the investment by the factor of 2.5 times, and 50% chance of losing the invested amount. Any decision-maker who does not invest the whole amount is considered as being risk averse, and the invested amount is used as a measure of risk aversion. 9

In the Social Value Orientation (SVO) test by [START_REF] Murphy | Measuring social value orientation[END_REF], a decision-maker chooses an allocation of money for himself and for another person amongst 9 possible allocations in 6 different distributional tasks. Then, these choices are transformed into an individual score that determines the SVO profile (altruistic, competitive, individualistic, prosocial). We use the original set of distributional tasks (all the amounts are expressed in ECU) and the strategy method to elicit responses in the role of the decision-maker. We collect choices in the role of the decision-maker from all the participants. We also inform them that they will be randomly and anonymously matched in pairs at the end of the experiment, that in each pair one person will be randomly chosen as the decision-maker, and that both players' payoffs from this task will correspond to the decision-maker's choice in a randomly selected task.

Based on our measures of risk preferences and other-regarding preferences, we find that par-8 These tests were followed by an unrelated psychological questionnaire -a 17-item Spitefulness Scale by Marcus, Zeigler-Hill, Mercer, and Norris (2014) -so as to cloud the expectations that the participants could have formed about the tasks in the experimental session. Subjects were paid a flat fee of 2 Euros for completing this part. The full questionnaire is provided in the Appendix B. For the sake of illustration, one of the questions looks as follows:

If I was one of the last students in a classroom taking an exam and I noticed that the instructor looked impatient, I would be sure to take my time finishing the exam just to irritate him or her. Participants provided responses for each item using scales ranging from 1 (strongly disagree) to 5 (strongly agree). We find similar distributions of scores (around 20 on average) in all experimental conditions (p = 0.667, Kruskal-Wallis test). 9 A potential shortcoming of this method is that it cannot serve to distinguish between risk-neutral and riskseeking agents, since both types should invest their whole endowment. However, this does not seem to be a concern in the light of the existing empirical evidence: the fraction of people who invest their whole endowment is fairly small. This is also the case in our experimental sample. See [START_REF] Charness | Experimental methods: Eliciting risk preferences[END_REF] for a related discussion. 

Experimental session: VCM games

The in situ stage of the experiment consists of two parts. In each part, we implement a 4player VCM game, and groups remain constant throughout the experiment (all of which is public knowledge). We use neutral framing: each player can invest a certain amount in a common group project. The common procedures for each part are as follows. The paper instructions are distributed at the begining of each part and read aloud.11 In the baseline treatment, subjects are also provided with a table that summarizes the individual payoff generated through different combinations of personal and group contributions. In each of the risk treatment, a separate table is provided for both possible values of MPCR. Finally, the participants are asked to take a short quiz of comprehension. After answering any remaining questions, the experimental game begins.

In the first part of the experiment, subjects are endowed with 10 ECU (equivalent of 3 Euros) and their contribution may be any integer value between 0 and 10 ECU. They play the following one-shot VCM game. First, they are asked to make one unconditional contribution without knowing anything about other players' behavior. Then, they provide eleven consecutive conditional contributions, each of them being a response to a possible value of the average contribution from the other group members (which are also integers between 0 and 10 ECU). Following the classic experiment by [START_REF] Fischbacher | Are people conditionally cooperative? Evidence from a public goods experiment[END_REF], the rules of the one-shot game guarantee that all choices are incentivized. At the end of the game, one player is selected at random. For the non-selected players, we take into account their unconditional contributions. For the selected player, we take into account his conditional contribution that corresponds to the average unconditional contribution of the remaining players. Then, we also elicit each players' beliefs about the average contribution to the public good of the remaining group members: they can earn 5 ECU for a correct guess (with a 1 ECU margin of error). No feedback (either on the outcome of the MPCR lottery or about other players' behavior) is provided at that point in order to avoid contamination of observations in the second part. 12 In the second part of the experiment, subjects play a VCM game for 10 rounds in constant groups that have not changed since the previous part (all of which is public knowledge). The renewable endowment in each round is 10 ECU. We provide round-to-round feedback on the individual contribution, the sum of all group members' contributions, the individual return from the group project, the return from the private account, and the individual gain. One round is drawn for payoff at the end of the experiment.

Results

In this section, we summarize our main empirical results from the one-shot and finitely repeated VCM games. Altogether, we find very limited support for the research hypothesis put forth in Section 3.3. All outcomes remain fairly stable across our experimental conditions, and echo the standard patterns of behavior previously documented in numerous experiments using the standard VCM setting.

Conditional and unconditional contributions in the one-shot VCM

Result 1. The patterns of conditional contributions do not vary significantly across our three experimental conditions. Support. Figure 2a summarizes the patterns of average conditional contributions in our experimental treatments. In all three treatments, conditional contributions follow a standard pattern: they tend to increase in the value of the other group members' average contribution, but are far from reaching it. Moreover, F -test does not reject the null hypothesis that the average conditional contributions are the same in all three treatments for almost every value of other group members' average contribution. The sole exceptions are the values of 2 (p = 0.048) and 4 (p = 0.031); however, this result does not survive the Bonferroni correction for multiple comparisons. Therefore, we conclude that conditional contributions do not vary significantly across our treatments. 13 Furthermore, in all treatments we find a similar scope of pure free-riding (that is, contributing zero regardless of what others do): 27.78% in the baseline treatment, 19.12% in HetR and 33.33% in HomR. χ 2 test does not reject the null hypothesis that these outcomes come from the same distribution (p = 0.162). The mean conditional contribution curves after excluding those players (Figure 2b) remain similar across our three experimental conditions. 14 12 Both parts of the experiment are always presented in the same order. [START_REF] Fischbacher | The behavioral validity of the strategy method in public good experiments[END_REF] report an absence of order effects in such design.

13 Additional non-parametric results are provided in the Appendix C.2.

14 Once again, we do not detect any significant differences between the mean outcomes observed in the three Support. Table 2 summarizes the average unconditional contributions and the beliefs about other players' behavior in each experimental treatment. F -test does not reject the null hypothesis that the average unconditional contributions are the same in all experimental conditions. We report the same outcome when testing for the symmetry of beliefs across treatments. Finally, in all treatments we find a strong and positive correlation between unconditional contributions and beliefs: all correlation coefficients are found to be statistically significant at the 1% level, but not statistically different one from another (Jennrich's test yields p = 0.117). Additional non-parametric results are provided in the Appendix C.3. Our Result 2 echoes the previous findings from VCM experiments (see, for instance, [START_REF] Weimann | Individual behaviour in a free riding experiment[END_REF][START_REF] Croson | Partners and strangers revisited[END_REF][START_REF] Neugebauer | Selfish-biased conditional cooperation: On the decline of contributions in repeated public goods experiments[END_REF][START_REF] Fischbacher | Social preferences, beliefs, and the dynamics of free riding in public goods experiments[END_REF]) that (i) the beliefs about others' contributions tend to be above the individual contribution levels, and that (ii) these two variables are positively correlated. Importantly, neither the data on conditional contributions presented in Figures 2a andb, nor the data on unconditional contributions treatments. The mean conditional contribution associated with the other group members' average contribution of 2 and 4 are (weakly) significantly different (p = 0.058 and p = 0.037, respectively), but this result does not survive the application of the Bonferroni correction. summarized in Table 2, corroborate the direction of treatment effects outlined in the research hypothesis in Section 3.3. In addition, regression models summarized in Table 6 investigate the link between the outcomes reported in Table 2 and the individual characteristics reported in Section 4.1. Individual characteristics are described by two variables, 1[P rosocial] (either prosocial or not, based on the SVO slider measure), and GP score (the Gneezy-Potters test score). We estimate two sets of linear regression models, separately for each of the experimental conditions. In the first set of models, we regress the dependent variable of interest -either one's beliefs about other group members' average contribution to the public good (models M1-M3), or one's unconditional contribution (M4-M6) -on the explanatory variables described above. In the second set of models (M7-M9), we take one's unconditional contribution as dependent variable, and include one's beliefs about other group members' average contribution to the public good as an explanatory variable, alongside the individual characteristics dummies. Two main results prevail across all conditions. First, individual characteristics related to other-regarded preferences and risk preferences play a marginal role in explaining the variation in unconditional contributions or the variation in beliefs about other players' contributions to the public good. Second, the beliefs one holds about other people's behavior are an important predictor of individual contributions (echoing the data reported in Table 2) once we control for individual characteristics.

Cooperation in the repeated VCM

So far, we have presented systematic evidence suggesting that the environmental risk does not affect the patterns of contributions observed in the static VCM. In this part, we turn to investigating the effects of environmental risk in the dynamic setting of a finitely repeated VCM. 15 15 Players' choices in the first round of the repeated VCM game are consistent with their unconditional contributions in the static VCM game. For all treatments, two-sided paired t-test does not reject the null hypothesis that the mean difference between the two contributions equals zero. The results are as follows. Baseline treatment: mean unconditional one-shot contribution of 3.60 vs. mean round 1 contribution of 3.60 (p = 1.000); HetR: 4.06 vs. 3.81 (p = 0.534); HomR: 4.26 vs. 4.44 (p = 0.634). Non-parametric signed-rank test yields consistent results. In addition, models M7-M9 also include individual's beliefs about other group members' average contribution to the public good as an independent variable.

Figure 3 depicts the dynamics of mean contributions in the repeated VCM games. Once again, we observe standard patterns of behavior. In all three treatments, the initial contributions are relatively high (around 40% of the endowment on average), and then collapse, reaching similar levels (around 10% of the endowment on average) in the final (tenth) round of the game. The curves from the baseline treatment and the HetR treatment have similar slopes and run closely to each other in a standard manner. In both cases, we observe a steady fall of contributions over time. The evolution of cooperation in the HomR treatment is slightly different: players manage to maintain cooperation in the first three rounds of the game, but then it collapses exactly as in the remaining treatments. Due to this early-stage gap, the average contribution in that treatment is found to be higher than elsewhere. Importantly, this effect nicely meshes with our initial research hypothesis. However, we remain cautious about this result and do not overstate its magnitude, given that it only stems from an early and fugitive deviation from the usual dynamics of cooperation.

Below, we summarize these findings and provide their statistical support. The statistical analysis is based on the regression models presented in Table 4. 16 In models M1-M3, we regress individual contributions on treatment dummies (one for HomR and one for HetR) using different sets of observations: round 1 observations (M1), round 10 observations (M2), or all observations (M3). Model M4 extends M3 by additionally incorporating round dummies (representing rounds Figure 3: Dynamics of cooperation across treatments: mean contributions 2-3, 4-5, 6-7, 8-9, and 10) as well as their interactions with the treatment dummies. To account for the potential within-group correlation of observations due to repeated interactions, the residuals are clustered as the group level in models M2-M4 (there are 53 clusters in total), and the deleteone-jackknife resampling procedure is applied to estimate standard errors so as to account for the potential small sample bias.17 . Result 3. We find no differences across treatments both in the first round and in the final round average contributions in the repeated VCM game. Support. This result stems from the regression models M1 and M2 summarized in the first two columns of Table 4. In both models, treatment dummies are neither individually nor jointly significant at the conventional level of 5%. Result 4. The overall average contribution is higher in the HomR treatment than in the remaining experimental conditions. However, this difference is mostly driven by a transient variation at an early stage of the game: players in the HomR treatment manage to maintain cooperation in the first three rounds of the game, while the decay of cooperation is triggered instantaneously in other conditions. Support. This result stems from the regression models M3 and M4 summarized in columns 3 and 4 of Table 4. Model M3 suggests that the aggregate average contribution in HomR is significantly different than in the baseline treatment (p = 0.006) and in the HetR treatment (p = 0.047). However, model M4 indicates that these differences are mainly driven by different dynamics in rounds 1 to 3. First, the model confirms that contributions in the baseline treatment decrease over time in a monotone way: the coefficients β 3 to β 7 are all significant and we strongly reject the null hypothesis of their equality (p < 0.001). The insignificance of coefficients β 13 to β 17 , in turn, suggests that this pattern is preserved in the HetR treatment. However, the same cannot be said about the HomR treatment. The significance and the size of coefficient β 8 , coupled with the insignificance of coefficients β 9 to β 12 , points to the conclusion that the treatment effect reported in model M3 is merely due to the fact that the decay of cooperation in the HomR treatment is delayed by two rounds relative to the baseline and HetR treatment. 18

1[round2 -3] (β3) -0.861 b (0.356) 1[round4 -5] (β4) -1.431 a (0.355) 1[round6 -7] (β5) -2.049 a (0.374) 1[round8 -9] (β6) -2.410 a (0.399) 1[round10] (β7) -2.583 a (0.437) 1[round2 -3] × 1[HomR] (β8) 1.160 b (0.480) 1[round4 -5] × 1[HomR] (β9) 0.917 (0.636) 1[round6 -7] × 1[HomR] (β10) 0.986 (0.690) 1[round8 -9] × 1[HomR] (β11) 0.438 (0.684) 1[round10] × 1[HomR] (β12) -0.500 (0.681) 1[round2 -3] × 1[HetR] (β13) 0.243 (0.446) 1[round4 -5] × 1[HetR] (β14) 0.291 (0.498) 1[round6 -7] × 1[HetR] (β15) 0.416 (0.538) 1[round8 -9] × 1[HetR] (β16) 0.233 (0.519) 1[round10] × 1[HetR] (β17) -0.

Past randomness and present behavior

In the last set of regressions, we investigate the link between the exposure to random realizations of MPCR in the past and present contribution decisions. Clearly, a rational decision-maker should not condition his future choices on any random outcomes observed in the past. However, an important body of behavioral research has documented that in many contexts (such as lotteries or sports betting) people may misperceive randomness and make biased choices, for instance by following the "law of small numbers" (see [START_REF] Rabin | A perspective on psychology and economics[END_REF]. In this part, we want to show that our results are not driven by this kind of misperception of randomness in the game.

For each treatment, we estimate a regression model that explains individual contribution at time t with the following set of variables. To integrate information about one's past experience with random MPCR, in models M1 and M3 we include a dummy variable indicating whether the realization MPCR in t -1 was high (1[ᾱ t-1 ] = 1) or low (1[ᾱ t-1 ] = 0). Then, in models M2 and M4 we also take into account the relative frequency of high MPCR in all rounds preceding t -1 (variable F req(ᾱ) (1;t-2) ), as well as an interaction between these two variables. Finally, we account for the general decay of contributions over time by adding round dummies, as well as individual characteristics: 1[P rosocial] (SVO profile, either prosocial or not) and GP score (the 18 One might suspect that this short-lived bloom of cooperation in HomR may be driven by "lucky" outcomes of the MPCR lottery. However, descriptive statistics from rounds 1 and 2 do not support the hypothesis that "lucky" groups feel more encouraged to cooperate than the "unlucky" ones. To see this, let us compare the evolution of contributions between rounds 1 and 2 in those groups that experienced ᾱ in t = 1 (12 groups, 48 subjects) with those that experienced α in t = 1 (6 groups, 24 subjects). Not surprisingly, in both groups we observe similar average contributions in t = 1 (4.563 and 4.208, respectively) in which decisions are made before the first MPCR lottery takes place. Then, these contribution levels are maintained in t = 2 regardless of the the value of α drawn for those groups in the previous round (4.958 and 4.250, respectively). Therefore, groups do not seem to condition their behavior in t = 2 on the realization of α in t = 1. Related evidence is provided in Table 5.

Gneezy-Potters test score). These models are estimated separately for each of the environmental risk treatments using the econometric procedure outlined in the previous section. The results of this exercise are presented in Table 5. Across all the models, none of the coefficients γ 1 to γ 3 is found to be significant at the conventional level of 5%. This suggests that players' decisions are not biased by the past realizations of random MPCR. These models also yield some (yet limited) evidence on the role of individual characteristics in a repeated game played under environmental risk. Models M1 and M2 suggest that players with prosocial profile in the SVO slider measure tend to contribute significantly more than others under heterogeneous risk. However, as shown in models M3 and M4, this result does not extend to the homogeneous risk treatment. Furthermore, our econometric exercise detects no effect of differences in risk aversion on contributions in either treatment.

Concluding remarks

This paper offers a novel study of the effects of environmental risk on cooperation in the VCM game. Our main result is that moving from the standard environment with a deterministic MPCR to the environments in which MPCR is risky does not affect the patterns of cooperation.

More generally, this study extends the previous literature and furthers our understanding of the effects of environmental randomness on cooperation in the following ways. First, the behavioral reaction to environmental risk seems to be different for competitive and non-competitive risks. In the light of the combined evidence from Fischbacher, Schudy, and Teyssier (2014) (in which the risk involves within-group competition) and our study (in which the calibration of the VCM game is the same, but the risk, whether homogeneous or heterogeneous, always has a non-competitive nature), it seems that the presence of competition might be detrimental for cooperation under environmental risk. This observation echoes the previous work by [START_REF] Krawczyk | Give me a chance! An experiment in social decision under risk[END_REF] who show that competition undermines sharing in the dictator games with risky outcomes. Put together, this body of evidence suggests that social interactions under risk are sensitive to competition which may partially mute other-regarding concerns.

Second, our study contributes to the recent experimental investigations of the effects of environmental randomness on the provision of public goods. Together with the recent studies by Levati andMorone (2013), Boulu-Reshef, Brott, Zylbersztejn, et al. (2016) and [START_REF] Björk | Cooperation under risk and ambiguity[END_REF] (but notwithstanding [START_REF] Levati | Voluntary contributions with imperfect information: An experimental study[END_REF][START_REF] Cárdenas | Fragility of the provision of local public goods to private and collective risks[END_REF], the results of our experiment point to the robustness of the standard patterns of cooperation not only across different domains of (non-competitive) risk, but also across different domains of (non-competitive) randomness: risk, ambiguity and uncertainty.

Altogether, we find strong support for the "gold standard" approach to studying human cooperation by means of the Voluntary Contribution Mechanism paradigm in which the marginal per capita return from the public good is deterministic, homogeneous and publicly known. We reckon that standard methodology provides a robust and conservative measure of human cooperation.

F req( ᾱ) (1;t-2) (γ 2 ) - 0.156 - 0.603 (0.667) (1.371) 1[ᾱ t-1 ] × F req(ᾱ) (1;t-2) (γ 3 ) - 0.
• If you are not the randomly selected group member, the amount taken into account to compute your gain will be your unconditional amount.

• If you are the randomly selected group member, the amount taken into account to compute your gain will be the conditional amount corresponding to the average of the unconditional amounts of your 3 group members, rounded up to the nearest whole number.

If you estimate exactly the average amount plus or minus 1 ECU, you will receive 5 ECU. Otherwise, you will not receive anything. You will be informed about your earnings for this part at the end of the experiment.

Note that the conditional and unconditional amounts can have an impact on your payment.

The table displayed in these instructions shows your gain in ECU depending on your level of contribution to the project as well as the average level of contribution of your group members. Before beginning Part 1, you have to reply to a questionnaire that will be distributed.

Please read these instructions again. If you have any questions, please push the red button on the left-hand side of your desk and we will come to answer you in private. Table 1: Your gain depending on your contribution and on the average contribution of your three group members when the multiplier factor is equal to 1.6

Instructions for Part 2: This part lasts 10 periods. During this whole part, you belong to the same group as in Part 1. At the beginning of each period, each group member has 10 ECU. Each group member can invest a part of this amount in a common group project. The amount must be between 0 and 10 ECU. Then the sum of the amounts invested in the common project is multiplied by 1.6 and equally redistributed between the 4 group members. For all the group members, the amount that is not invested in the common project is stored on a personal account. Thus, if a group member stores X ECU on his/her personal account, he/she will recover exactly X ECU. Your gain is computed in the following way:

Your gain = [10 -(amount invested)] + 1, 6 × sum of amounts invested 4 (5)
At the end of each period, each group member receives information about his/her level of contribution to the project, the total amount invested by the group members, the return of the project, the return of his/her personal account, as well as his/her gain.

How is your gain computed? For this part, one period will be randomly selected and gains will be added to the gains of Part 1.

Please read these instructions again. If you have any questions, please push the red button on the left-hand side of your desk and we will come to answer you in private.

Questionnaire:

1. How many group members do you have?

• 1

• 2

• 3

• 4 2. After drawing lots, the average contribution of the other group members is equal to 5 ECU. Compute your profit if your finale contribution is:

• 0 ECU • 5 ECU • 10 ECU
In the following questions, we consider some randomly obtained amounts of a fictional participant.

Screen 1: Unconditional amount 3. Suppose that the participant is randomly selected and that the average contribution of the other members is equal to 6.6 ECU. Which amount will be selected for his/her contribution?

• 9

• 7

• 5

• 10 4. Suppose that the participant is not randomly selected and that the average contribution of the other group members is equal to 6.6 ECU. Which amount will be selected for his/her contribution?

• 9

• 7

• 5

• 10 5. The average contribution of the other group members is equal to 6.6 ECU. Did the participant earn the 5 ECU that depend on his/her estimation concerning the average level of contribution of his/her group members?

• Yes

• No

• On the third screen, you need to estimate what will be the average amount invested in the project by your three group members.

How is your gain computed?

The computer program will randomly select a member of your group:

• If you are not the randomly selected group member, the amount taken into account to compute your gain will be your unconditional amount.

• If you are the randomly selected group member, the amount taken into account to compute your gain will be the conditional amount corresponding to the average of the unconditional amounts of your 3 group members, rounded up to the nearest whole number.

If you estimate exactly the average amount plus or minus 1 ECU, you will receive 5 ECU. Otherwise, you will not receive anything. You will be informed about your earnings for this part at the end of the experiment.

Note that the conditional and unconditional amounts can have an impact on your payment.

The table displayed in these instructions shows your gain in ECU depending on your level of contribution to the project as well as the average level of contribution of your group members. Before beginning Part 1, you have to reply to a questionnaire that will be distributed.

Please read these instructions again. If you have any questions, please push the red button on the left-hand side of your desk and we will come to answer you in private. Table 2: Your gain depending on your contribution and on the average contribution of your three group members when the multiplier factor is equal to 2

Instructions for Part 2: This part lasts 10 periods. During this whole part, you belong to the same group as in Part 1. At the beginning of each period, each group member has 10 ECU. Each group member can invest a part of this amount in a common group project. The amount must be between 0 and 10 ECU. Then the sum of the amounts invested in the common project is multiplied either by 1.2 or by 2 (each possibility has a 50% chance to be realized) and equally redistributed between the 4 group members. For all the group members, the amount that is not invested in the common project is stored on a personal account. Thus, if a group member stores X ECU on his/her personal account, he/she will recover exactly X ECU. Your gain is computed in the following way:

Your gain = [10 -(amount invested)] + r × sum of amounts invested 4 ( 7 
)
where r is the multiplier factor of the common project and is worth either 1.2 or 2 depending on the outcome of the random draw. Your task consists in choosing the amount you want to invest in the common project.

At the end of each period, each group member receives information about his/her level of contribution to the project, the total amount invested by the group members, the return of the project, the return of his/her personal account, as well as his/her gain. How is your gain computed? For this part, one period will be randomly selected and gains will be added to the gains of Part 1. Please read these instructions again. If you have any questions, please push the red button on the left-hand side of your desk and we will come to answer you in private.

• 1

• 2 • 3 • 4 
2. The average contribution of your three group members is equal to 5 ECU. Compute your profit if your finale contribution is 7:

• If the sum of amounts invested in the common project has been multiplied by 1.2

• If the sum of amounts invested in the common project has been multiplied by 2

In the following questions, we consider some randomly obtained amounts of a fictional participant.

Screen 1: Unconditional amount 3. Suppose that the participant is randomly selected and that the average contribution of the other members is equal to 6.6 ECU. Which amount will be selected for his/her contribution?

• 9

• 7

• 5

• 10 4. Suppose that the participant is not randomly selected and that the average contribution of the other group members is equal to 6.6 ECU. Which amount will be selected for his/her contribution?

• 9

• 7

• 5

• 10 5. The average contribution of the other group members is equal to 6.6 ECU. Did the participant earn the 5 ECU that depend on his/her estimation concerning the average level of contribution of his/her group members?

• Yes 

1 • 2 • 3 • 4 
2. After the random draw, every group member will for sure receive the same proportion, p, of the project?

• Yes

• No 3. The average contribution of the other group members is equal to 5 ECU. Compute your profit if your finale contribution is 7:

• If the proportion of the common project that you receive is 30%

• If the proportion of the common project that you receive is 50%

In the following questions, we consider some randomly obtained amounts of a fictional participant.

Screen 1: Unconditional amount 4. Suppose that the participant is randomly selected and that the average contribution of the other members is equal to 6.6 ECU. Which amount will be selected for his/her contribution?

• 9

• 7

• 5

• 10 5. Suppose that the participant is not randomly selected and that the average contribution of the other group members is equal to 6.6 ECU. Which amount will be selected for his/her contribution?

• 9

• 7

• 5

• 10 6. The average contribution of the other group members is equal to 6.6 ECU. Did the participant earn the 5 ECU that depend on his/her estimation concerning the average level of contribution of his/her group members?

• Yes

• No Figure 6 presents the distributions of beliefs about the group members' average contribution to the public good. Kruskal-Wallis test does not reject the null hypothesis that these outcomes come from the same distribution (p = 0.484).

Spearman's correlation coefficients for these two variables are all significant at the 1% level and given as follows. Baseline treatment: 0.531; HetR treatment: 0.584; HomR treatment: 0.677.

C.4 Non-parametric support for Result 3: round 1 and round 10 contributions For the repeated VCM game, Kruskal-Wallis test does not reject the null hypothesis that the contributions in the repeated VCM game are drawn from the same distribution in round 1 (p = 0.316, individual contribution used as an independent observation unit) and in round 10 (p = 0.665, group average contribution used as an independent observation unit).

C.5 Non-parametric support for Result 4: average group contributions

Kruskal-Wallis test rejects the null hypothesis that the average group contributions in the repeated VCM game come from the same distribution (p = 0.015). Pairwise comparisons based on ranksum tests yield the following results. Comparing the baseline treatment and the HetR treatment, we do not reject the null hypothesis that the average group contributions come from the same distributions (p = 0.137). However, Note. Estimates from double-censored tobit regressions. a/b/c indicate statistical significance at the 1%/5%/10% level. In all models, the set of explanatory variables includes treatment dummies. In M4, it also includes (pairwise) round dummies and their interactions with treatment dummies. In M2-M4, residuals are clustered at the group level (53 clusters), standard errors are computed using the leave-one-out jackknife procedure. 

Figure 1 :

 1 Figure 1: Simulated best response functions

Figure 2 :

 2 Figure 2: Distribution of players according to their actions

Figure 5 :

 5 Figure 5: Distributions of unconditional contributions by treatment

  

  

  

  

  

  

  

  

  

  

  

  

Table 1 :

 1 Risk preferences and other-regarding preferences across experimental conditions

		Average outcome	
	Measure:	Baseline HetR HomR	p
	Gneezy-Potters test score	56.74	50.90 53.14	0.479 (F -test)
	SVO profile:				
	Competitive	0	1	0	
	Individualistic	39	40	48	0.343 (χ 2 test)
	Prosocial	33	27	24	
	ticipants are properly randomized with respect to both characteristics. 10

Table 2 :

 2 Unconditional contributions and beliefs across experimental conditionsNote. p-values correspond to F -test for the equality of means scores (lines 1 and 2), or to Jennrich's test for correlation coefficients (line 3; all coefficients are significantly different to zero at the 1% level).

	Average

Table 3 :

 3 Unconditional contributions, beliefs and individual characteristics: regression analysis

	Dep. variable:		Beliefs			Unconditional contribution	
	Model:	M1	M2	M3	M4	M5	M6	M7	M8	M9
	Treatment:	Base	HetR	HomR	Base	HetR	HomR	Base	HetR	HomR
	Intercept	4.364 a	3.733 a	4.305 a	2.049 b	2.644 a	3.060 a	-1.319	-0.367	-1.811 b
		(0.519) (0.534) (0.566) (0.871) (0.814) (0.915) (1.108) (0.921) (0.894)
	Beliefs	-	-	-	-	-	-	0.772 a	0.807 a	1.132 a
								(0.184) (0.162) (0.140)
	1[P rosocial]	-0.014	0.320	-0.025	1.077	0.337	1.540 c	1.087	0.080	1.569 b
		(0.435) (0.474) (0.538) (0.731) (0.722) (0.870) (0.654) (0.619) (0.626)
	GP score	0.001	0.017	0.004	0.019	0.025 c	0.013	0.018	0.011	0.009
		(0.007) (0.009) (0.009) (0.012) (0.013) (0.013) (0.011) (0.012) (0.010)
	N	72	68	72	72	68	72	72	68	72
	R 2	0.000	0.063	0.003	0.058	0.056	0.052	0.257	0.320	0.515
	P rob > F	0.993	0.121	0.916	0.128	0.160	0.160	0.000	0.000	0.000

Note. a/b/c indicate statistical significance at the 1%/5%/10% level. Dependent variables are: player's beliefs about other group members' average contribution to the public good (M1-M3), and player's unconditional contribution to the public good (M4-M9). In all the models, the set of explanatory variables includes individual characteristics: 1[P rosocial] (dummy variable set to 1 if an individual's type in the SVO task is prosocial, and 0 otherwise), and the Gneezy-Potters test score (GP score).

Table 4 :

 4 The patterns of cooperation over time and across treatments: regression analysisDep. variable: contribution in round t

	Model:	M1	M2	M3	M4
	Observations:	t = 1	t = 10	t ∈ {1; 10} t ∈ {1; 10}
	Intercept (β0)	3.597 a	1.014 a	1.989 a	3.597 a
		(0.376) (0.325)	(0.275)	(0.342)
	1[HomR] (β1)	0.847	0.347	1.497 a	0.847
		(0.532) (0.518)	(0.519)	(0.528)
	1[HetR] (β2)	0.212	0.016	0.429	0.212
		(0.540) (0.477)	(0.398)	(0.438)

Table 5 :

 5 Present contributions and random MPCR in the past: regression analysis

		Dep. variable: contribution in round t
	Model:	M1	M2	M3	M4
	Treatment:	HetR	HetR	HomR	HomR
	Intercept (γ 0 )	2.441 a	1.954 a	4.064 a	3.823 b
		(0.390) (0.662) (0.872)	(1.417)
	1[ᾱ t-1 ] (γ 1 )	0.236	0.147	-0.246	-0.557
		(0.195) (0.440) (0.517)	(0.779)

Table 1 :

 1 Your gain depending on your contribution and on the average contribution of your three group members when the multiplier factor is equal to 1.2

					Average contribution of other group members		
			0	1	2	3	4	5	6	7	8	9	10
		0	10 11.5	13	14.5	16	17.5	19	20.5	22	23.5	25
		1	9.5	11	12.5	14	15.5	17	18.5	20	21.5	23	24.5
		2	9	10.5	12	13.5	15	16.5	18	19.5	21	22.5	24
		3	8.5	10	11.5	13	14.5	16	17.5	19	20.5	22	23.5
		4	8	9.5	11	12.5	14	15.5	17	18.5	20	21.5	23
	Your contribution	5	7.5	9	10.5	12	13.5	15	16.5	18	19.5	21	22.5
		6	7	8.5	10	11.5	13	14.5	16	17.5	19	20.5	22
		7	6.5	8	9.5	11	12.5	14	15.5	17	18.5	20	21.5
		8	6	7.5	9	10.5	12	13.5	15	16.5	18	19.5	21
		9	5.5	7	8.5	10	11.5	13	14.5	16	17.5	19	20.5
		10	5	6.5	8	9.5	11	12.5	14	15.5	17	18.5	20

Table 1 :

 1 Your gains depending on your contribution and on the average contribution of your three group members if what you receive equals 30% of the value of the group project

	• No

Table 2 :

 2 Your Your gains depending on your contribution and on the average contribution of your three group members if what you receive equals 50% of the value of the group project

	•

Table 7 :

 7 The patterns of cooperation over time and across treatments: tobit regressions

	Tobit
	Dep. variable: contribution in round t

Table 8 :

 8 Present contributions and random MPCR in the past: tobit regressions Dep. variable: contribution in round t Note. Estimates from double-censored tobit regressions. a/b/c indicate statistical significance at the 1%/5%/10% level. Observations come from rounds 3-10 in M1 and M3, and from rounds 4-10 in M2 and M4. Residuals are clustered at the group level (17 clusters in HetR, 18 clusters in HomR), standard errors are computed using the leave-one-out jackknife procedure.

	Model:	M1	M2	M3	M4
	Treatment:	HetR	HetR	HomR	HomR
	Intercept	1.241 c	0.221	3.724 b	3.220
		0.681)	(1.214)	(1.634)	(2.508)
	1[ᾱ t-1 ]	0.453	0.174	-0.660	-1.006
		(0.379)	(0.888)	(0.954)	(1.487)
	F req(ᾱ) (1;t-2) (γ 2 )	-	0.064	-	0.612
			(1.376)		(2.530)
	1[ᾱ t-1 ] × F req( ᾱ) (1;t-2)	-	0.912	-	0.195
			(1.498)		(2.956)
	Round (dummy variables):				
	3	-0.800	-	-0.320	-
		(0.588)		(0.574)	
	4	-0.922	-0.091	-1.175	-0.786
		(0.599)	(0.496)	(0.763)	(0.726)
	5	-1.396	-0.599	-2.292 b	-1.957 c
		(0.669)	(0.529)	(0.937)	(0.973)
	6	-1.965	-1.159	-2.321 b	-1.984 c
		(0.800)	(0.753)	(0.828)	(1.020)
	7	-2.440 b	-1.670 c	-3.317 a	-2.984 b
		(0.920)	(0.885)	(0.948)	(1.193)
	8	-3.395 a	-2.635 a	-3.882 a	-3.518 a
		(1.035)	(0.870)	(0.931)	(1.189)
	9	-3.247 a	-2.460 a	-5.349 a	-4.973 a
		(0.845)	(0.521)	(1.326)	(1.673)
	10	-5.179 a	-4.466 a	-7.622 a	-7.294 a
		(1.072)	(0.747)	(1.499)	(1.844)
	1[P rosocial]	3.082 a	3.100 a	1.574	1.636
		(0.570)	(0.668)	(1.427)	(1.479)
	GP score	0.002	0.002	0.018	0.016
		(0.010)	(0.011)	(0.015)	(0.015)
	N (total/left-/right-censored) 612/280/23) 544/264/20) 648/248/75 576/236/61
	P rob > F	0.000	0.000	0.002	0.012

We have come across the working paper by[START_REF] Björk | Cooperation under risk and ambiguity[END_REF] -who use an approach similar to ours to investigate the effects of risk and ambiguity on cooperation -while finishing the present manuscript.

Other related studies include[START_REF] Stoddard | Uncertainty in payoff-equivalent appropriation and provision games[END_REF];[START_REF] Stoddard | Probabilistic Production of a Public Good[END_REF];[START_REF] Dannenberg | On the Provision of Public Goods with Probabilistic and Ambiguous Thresholds[END_REF];[START_REF] Vesely | Risk and Cooperation: Experimental Evidence from Stochastic Public Good Games[END_REF].

The latter assumption implies that other agents are always expected to be of the same "type". It is a simple

Additional non-parametric results are provided in the Appendix C.1.

These instructions, translated from French to English, are provided in the Appendix A.

Additional non-parametric results are provided in the Appendix C.4 and C.5. Furthermore, double-censored tobit regressions yield equivalent results. These additional estimates are provided in the Appendix D.

See Jacquemet and Zylbersztejn (2014) for a detailed description of this procedure

Quentin Thevenet provided valuable assistance in software programming. We are grateful for financial support from the Université Lyon 2 (AIP 2016). This research was performed within the framework of the LABEX CORTEX (ANR-11-LABX-0042) of Université de Lyon, within the program Investissements d'Avenir (ANR-11-IDEX-007) operated by the French National Research Agency (ANR).

A Experimental instructions (translated from French)

Instructions: Baseline Treatment Thank you for participating to this experiment in economics. Please turn off your phone and do not communicate with the others unless we ask you to. If you have any questions, you can press the red button at the left of your desk at any time, we will come to answer you in private. During this experiment, you are going to make decisions. These decisions can make you earn money. During the whole experiment, we will not talk about Euros, but about Experimental Currency Units (ECU). Your earnings will be computed in ECU, then converted in Euros at the time of the payment. The conversion rate is the following: 10 ECU = 3 Euro. At the end of the session, you will receive your payment. You will be paid in Euros, in cash and in private in a separated room. This session comprises 2 parts. Your total gain for this session will be the sum of your gains in both parts. The instructions below describe the content of Part 1. The instructions for Part 2 will be distributed at the end of Part 1. During the whole session, your decisions are anonymous.

Preliminary part:

In order to match your answers of the online questionnaire and your answers at this session, please indicate the code we sent you by mail. If you have doubts, please press the red button on the left-hand side of your desk.

Instructions for Part 1:

In this first part, the computer program will randomly form groups of 4 people. At the beginning of the part, each member of the group has 10 ECU. Each group member can invest a part of this amount in a common group project. The amount must be between 0 and 10 ECU. Then the sum of the amounts invested in the common project is multiplied by 1.6 and equally redistributed between the 4 group members. For all the group members, the amount that is not invested in the common project is stored on a personal account. Thus, if a group member stores X ECU on his/her personal account, he/she will recover exactly X ECU. Your gain is computed in the following way:

Your task consists in (i) choosing successively 2 "types of amount" that you wish to invest in the common project and (ii) estimating the amount invested by the other group members.

• On the first screen, you need to enter an "unconditional amount". This is the amount you want to invest in the common project independently of the amounts invested by the 3 other group members. Once this amount is chosen, confirm by clicking on the OK button.

• On the second screen, you need to enter "conditional amounts". These are the amounts you want to invest for each average amount invested by your group members. Once these amounts are chosen, confirm by clicking on the OK button.

• On the third screen, you need to estimate what will be the average amount invested in the project by your three group members.

Instructions: Homogeneous Risk Treatment

Thank you for participating to this experiment in economics. Please turn off your phone and do not communicate with the others unless we ask you to. If you have any questions, you can press the red button at the left of your desk at any time, we will come to answer you in private.

During this experiment, you are going to make decisions. These decisions can make you earn money. During the whole experiment, we will not talk about Euros, but about Experimental Currency Units (ECU). Your earnings will be computed in ECU, then converted in Euros at the time of the payment. The conversion rate is the following: 10 ECU = 3 Euro. At the end of the session, you will receive your payment. You will be paid in Euros, in cash and in private in a separated room. This session comprises 2 parts. Your total gain for this session will be the sum of your gains in both parts.

The instructions below describe the content of Part 1. The instructions for Part 2 will be distributed at the end of Part 1. During the whole session, your decisions are anonymous.

Preliminary part: In order to match your answers of the online questionnaire and your answers at this session, please indicate the code we sent you by mail. If you have doubts, please press the red button on the left-hand side of your desk.

Instructions for Part 1:

In this first part, the computer program will randomly form groups of 4 people. At the beginning of the part, each member of the group has 10 ECU. Each group member can invest a part of this amount in a common group project. The amount must be between 0 and 10 ECU. Then the sum of the amounts invested in the common project is multiplied either by 1.2 or by 2 (each possibility has a 50% chance to be realized) and equally redistributed between the 4 group members. For all the group members, the amount that is not invested in the common project is stored on a personal account. Thus, if a group member stores X ECU on his/her personal account, he/she will recover exactly X ECU. Your gain is computed in the following way:

where r is the multiplier factor of the common project and is worth either 1.2 or 2 depending on the outcome of the random draw. Your task consists in (i) choosing successively 2 "types of amount" that you wish to invest in the common project and (ii) estimating the amount invested by the other group members.

• On the first screen, you need to enter an "unconditional amount". This is the amount you want to invest in the common project independently of the amounts invested by the 3 other group members. Once this amount is chosen, confirm by clicking on the OK button.

• On the second screen, you need to enter "conditional amounts". These are the amounts you want to invest for each average amount invested by your group members. Once these amounts are chosen, confirm by clicking on the OK button. In this first part, the computer program will randomly form groups of 4 people. At the beginning of the part, each member of the group has 10 ECU. Each group member can invest a part of this amount in a common group project. The amount must be between 0 and 10 ECU. Once every group member has chosen the amount he/she wants to invest in the common project, a random draw determines the return of the project for each group member. Each group member has a 50% chance to receive either the equivalent of 30% of the total amount invested in the common project, or the equivalent of 50% of the total amount invested in the common project. This random draw is individual for each group member. Thus, the outcomes of the random draw may differ across the members of a group. For all the group members, the amount that is not invested in the common project is stored on a personal account. Thus, if a group member stores X ECU on his/her personal account, he/she will recover exactly X ECU. Your gain is computed in the following way:

where p is worth either 30% or 50% depending on the outcome of the random draw. Your task consists in (i) choosing successively 2 "types of amount" that you wish to invest in the common project and (ii) estimating the amount invested by the other group members.

• On the first screen, you need to enter an "unconditional amount". This is the amount you want to invest in the common project independently of the amounts invested by the 3 other group members. Once this amount is chosen, confirm by clicking on the OK button.

• On the second screen, you need to enter "conditional amounts". These are the amounts you want to invest for each average amount invested by your group members. Once these amounts are chosen, confirm by clicking on the OK button.

• On the third screen, you need to estimate what will be the average amount invested in the project by your three group members.

How is your gain computed?

The computer program will randomly select a member of your group:

• If you are not the randomly selected group member, the amount taken into account to compute your gain will be your unconditional amount.

• If you are the randomly selected group member, the amount taken into account to compute your gain will be the conditional amount corresponding to the average of the unconditional amounts of your 3 group members, rounded up to the nearest whole number.

If you estimate exactly the average amount plus or minus 1 ECU, you will receive 5 ECU. Otherwise, you will not receive anything. You will be informed about your earnings for this part at the end of the experiment.

Note that the conditional and unconditional amounts can have an impact on your payment.

The table displayed in these instructions shows your gain in ECU depending on your level of contribution to the project as well as the average level of contribution of your group members. Before beginning Part 1, you have to reply to a questionnaire that will be distributed.

Please read these instructions again. If you have any questions, please push the red button on the left-hand side of your desk and we will come to answer you in private.

Instructions for Part 2: This part lasts 10 periods. During this whole part, you belong to the same group as in Part 1. At the beginning of each period, each group member has 10 ECU. Each group member can invest a part of this amount in a common group project. The amount must be between 0 and 10 ECU. Once every group member has chosen the amount he/she wants to invest in the common project, a random draw determines the return of the project for each group member. Each group member has a 50% chance to receive either the equivalent of 30% of the total amount invested in the common project, or the equivalent of 50% of the total amount invested in the common project. This random draw is individual for each group member. Thus, the outcomes of the random draw may differ across the members of a group. For all the group members, the amount that is not invested in the common project is stored on a personal account. Thus, if a group member stores X ECU on his/her personal account, he/she will recover exactly X ECU. Your gain is computed in the following way:

where p is worth either 30% or 50% depending on the outcome of the random draw. Your task consists in choosing the amount you want to invest in the common project.

At the end of each period, each group member receives information about his/her level of contribution to the project, the total amount invested by the group members, the return of the project, the return of his/her personal account, as well as his/her gain. How is your gain computed? For this part, one period will be randomly selected and gains will be added to the gains of Part 1. Please read these instructions again. If you have any questions, please push the red button on the left-hand side of your desk and we will come to answer you in private.

C Non-parametric analysis

C.1 Non-parametric results on the randomization of risk preferences and other-regarding preferences across treatments 

C.2 Non-parametric support for Result 1: conditional cooperation

Kruskal-Wallis test is used to check if conditional contributions across treatments come from the same distribution. We replicate the results of the parametric F -test with a one slight difference: the p associated with the average contribution of other members equal to 1 becomes weakly significant. Altogether, we reject the null hypothesis that the conditional contributions come from the same distribution for three values of the other players' average contribution: the value of 1 (p = 0.055), the value of 2 (p = 0.030) and the value of 4 (p = 0.034); neither result remains significant once we apply the Bonferroni correction for multiple comparisons. These results hold after excluding pure free-riders from the analyzed sample (with p = 0.062, p = 0.024, and p = 0.019, respectively). ). In all the models, the set of explanatory variables includes individual characteristics: 1[P rosocial] (dummy variable set to 1 if an individual's type in the SVO task is prosocial, and 0 otherwise), and the Gneezy-Potters test score (GP score). In addition, models M7-M9 also include individual's beliefs about other group members' average contribution to the public good as an independent variable.

D Additional tobit regressions