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We introduce a dynamic public goods game, where an individual's investment in the public good at a given round provides benefits to other individuals in the next round, and the individual himself benefits from investments in the public good made by his current group members in the previous round. Subjects turn out to be more generous in this intertemporal context, than in a standard public goods experiment where contributions and transfers are exchanged at the same period. Furthermore, when known, benefits from the past investment are positively related to the individual's current investment in the public good.

Introduction

Experimental economics has so far developed around a relatively small number of general purpose games, and a larger set of ad-hoc games with a more specific use. Among the fundamental games, the public good contribution game or simply the public goods (PG) game introduced in the seventies (see [START_REF] Bohm | Estimating demand for public goods: An experiment[END_REF][START_REF] Smith | An experimental comparison of three public good decision mechanisms[END_REF][START_REF] Smith | Experiments with a decentralized mechanism for public good decisions[END_REF][START_REF] Marwell | Experiments on the provision of public goods. I. Resources, interest, group size, and the free-rider problem[END_REF], has emerged as the dominant model for analyzing the evolution of cooperation within groups of unrelated, anonymous individuals. The impressive success of the PG game is Comment citer ce document : Grolleau, G., Sutan, A., Vranceanu, R. (2016). Do people contribute more to intra-temporal or inter-temporal public goods?. Research in Economics, 70 (1), 186-195. DOI : 10.1016/j.rie.2015.05.001 2 backed by its ability to parallel real life situations where people would be better-off if they collaborate, but they individually prefer to free ride, such as the common pool resource problem, the management of production externalities, the supply of public goods and services such as infrastructures (roads, bridges, parks) or national defense. 1 In a typical public goods experiment, individuals are assigned to a group and are asked to sacrifice some direct individual utility by contributing to the public good. Individual contributions increase the utility of all other members of the group but cannot offset the sacrifice agreed to by the individual. Parameters are chosen such as when all group members contribute one unit of wealth to the PG, the individual's benefit, reflecting the sum of individual contributions, outweighs his sacrifice. The Nash-equilibrium of this game, as implemented by selfish, self-regarding agents, consists in all players making no contribution to the PG [START_REF] Davis | Experimental Economics[END_REF]. 2 Yet the utility of all group members would be the highest if they can coordinate their actions and make the highest contribution. 3 One-shot public goods games were followed by analyses of finite horizon Repeated Public Goods (RPG) games, where individuals are asked to play the same game for several 1 What makes the difference between a private and a public good is nonrivalry -several consumers can consume the good simultaneously, and nonexcludability -one cannot exclude from consumption an individual who does not pay the price.

2 See [START_REF] Camerer | When does "economic man" dominate social behavior?[END_REF] for a definition of the concept of "self-regarding" agent. 3 Most experiments use the linear PG game and its voluntary contribution mechanism (VCE). A group of N anonymous players having an individual endowment W are asked to make a voluntary contribution x to a common pool of money, with x ∈[0, W]. Each gets back a constant percentage m of the total contribution. The non-trivial situation corresponds to m∈ [(1/N);1]. In this case, a player does not gain enough to individually contribute one unit to the public good (m<1), thus the Nash equilibrium is x=0 for all group members. If all contribute W, each will get mNW, which is obviously more than W as obtained at the Nash equilibrium.

Comment citer ce document : Grolleau, G., Sutan, A., Vranceanu, R. (2016). Do people contribute more to intra-temporal or inter-temporal public goods?. Research in Economics, 70 (1), 186-195. DOI : 10.1016/j.rie.2015.05.001 3 rounds. Like in the one-period setting, in the standard RPG experiment, contributions are provided by, and benefits go to the same group members who play the game within the active round. Thus the decision sequence repeats itself identically from one round to another. In a finite horizon game with selfish self-regarding agents, free-riding at all rounds is also the subgame perfect equilibrium, since nothing can enforce cooperation at the last round. 4 Note that in repeated games, decisions taken at the current round do not carry any material effect on the endowment or the marginal effect of contributing at latter periods, what makes their context "intra-temporal". By contrast, in Dynamic Public Goods (DPG) games current decisions carry their effects on future endowments or utilities of other people, in a context that can be referred to as "inter-temporal". The main contribution of this paper lies in introducing a specific DPG and analyzing the behavior of the participants in this specific framework. But before moving to our experiment, it is worth introducing the main and robust results inferred from a sizeable body of literature on PG games, most often dominated by the linear version of the repeated public goods game.

Surveys of the experimental literature on the PG game by [START_REF] Davis | Experimental Economics[END_REF], [START_REF] Ledyard | Public good: A survey of experimental research[END_REF], [START_REF] Holt | Markets, Games, and Strategic Behavior[END_REF] and [START_REF] Chaudhuri | Sustaining cooperation in laboratory public goods experiments: A selective survey of the literature[END_REF] acknowledge that when asked to play a standard linear RPG game, participants would contribute on average between 40% to 60% of their endowment in the first round, with wide variations between individuals, ranging from nothing, to 100% of their endowment. Zelmer (2003, p. 299) performed a meta-analysis of 349 PG experiments and found support that the "marginal per capita return, communication, constant group composition over the session ("partners"), positive framing, and the use of children as subjects had a positive and significant effect on the average level of contribution to the public good." Several studies point out that contributions tend to increase in larger groups [START_REF] Isaac | Group size effects in public goods provision: The voluntary contributions mechanism[END_REF][START_REF] Isaac | Group size and the voluntary provision of public goods: experimental evidence utilizing large groups[END_REF]Carpenter, 2004). Other analyses 4 In an infinitely repeated game, cooperation can be enforced by threats of not contributing to the public good.

Comment citer ce document : Grolleau, G., Sutan, A., Vranceanu, R. ( 2016). Do people contribute more to intra-temporal or inter-temporal public goods?. Research in Economics, 70 (1), 186-195. DOI : 10.1016/j.rie.2015.05.001 4 emphasize that enhanced anonymity is associated with lower voluntary contributions in PG games [START_REF] Andreoni | Public goods experiments without confidentiality: a glimpse into fundraising[END_REF][START_REF] Alpizar | Anonymity, reciprocity, and conformity: Evidence from voluntary contributions to a national park in Costa Rica[END_REF][START_REF] Reinstein | The benefit of anonymity in public goods games[END_REF].

Many studies aim to explain why people do not follow the prediction of the theoretical model with rational, selfish agents by contributing nothing. Among the wide range of tested reasons, one can mention commitment [START_REF] Bordignon | Was Kant right? Voluntary provision of public goods under the principle of unconditional commitment[END_REF], altruism [START_REF] Smith | The private provision of public goods: Altruism and voluntary giving[END_REF][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 warmglow giving[END_REF] and reciprocity (Sugden, 1984). [START_REF] Croson | Theories of commitment, altruism and reciprocity: Evidence from linear public goods games[END_REF] performed a set of experiments to distinguish between these competing theories by testing their comparative statics predictions in a linear RPG setting and show that reciprocity theories dominate both theories of commitment and of altruism. Cooperation increases when introducing a social approval mechanism [START_REF] Rege | The impact of social approval and framing on cooperation in public good situations[END_REF] of when the group had the opportunity to develop a social identity [START_REF] Lankau | Cooperation preferences in the provision of public goods: An experimental study on the effects of social identity[END_REF]. A relatively recent literature points out that a majority of individuals behave as "conditional cooperators", i.e. they tend to cooperate as long as the others cooperate, and reverse their behavior in the opposite case; thus they anchor their contribution to their beliefs about the contributions to be made by the other members of the group (inter alia, [START_REF] Keser | Conditional cooperation and voluntary contributions to public goods[END_REF][START_REF] Fischbacher | Are people conditionally cooperative? Evidence from a public goods experiment[END_REF]Croson et al. 2005, Fischbacher and[START_REF] Fischbacher | Social preferences, beliefs, and the dynamics of free riding in public good experiments[END_REF].

Another key finding, when the PG game is repeated several times with a clearly identified finite horizon, contributions start high, then tend to decline over time with an endgame effect where contributions get close to the zero amount predicted by the Nash equilibrium. Several scholars aim at understanding why contributions decline over the rounds. While it is beyond the purpose of our short paper to present all the relevant explanations, we can mention the "frustrated attempts at kindness" as indicated by [START_REF] Andreoni | Cooperation in public goods experiments: Kindness or confusion?[END_REF] or initial confusion about the stakes and the game [START_REF] Andreoni | Cooperation in public goods experiments: Kindness or confusion?[END_REF][START_REF] Houser | Revisiting kindness and confusion in public goods experiments[END_REF]. In a more skeptical paper about the strengths of the experimental method, [START_REF] Levitt | What do laboratory experiments measuring social preferences reveal about the real world[END_REF] argue that subjects come to the lab with a cooperative view about the 5 world, learn that that in the lab many subjects behave in a non-cooperative way, and then adapt their own behavior accordingly. Taking stock on an experiment building on the conditional cooperation theory, [START_REF] Fischbacher | Social preferences, beliefs, and the dynamics of free riding in public good experiments[END_REF] argue that "the decline of cooperation can be driven by the fact that most people have a preference to contribute less than the others, rather than by their changing beliefs of others' contribution over time". [START_REF] Andreoni | Why free ride? Strategies and learning in public goods experiments[END_REF] has introduced an important methodological development in the analysis of RPG games. He asked participants to play a standard linear RPG game under two distinct treatments. In the "Partner" treatment, the composition of the group did not change for the ten round of the experiment. In the "Stranger" treatment, groups were rematched after each round among the total population participating to the experimental session. As mentioned by [START_REF] Andreoni | Why free ride? Strategies and learning in public goods experiments[END_REF], in the second situation, the participants' ability to play strategically is much reduced, thus one would expect to observe lower contributions. Yet in his experiment contributions in the Stranger were significantly higher than in the Partner design. If a study by [START_REF] Palfrey | Altuism, reputation and noise in linear public goods experiments[END_REF] corroborated this result, other studies find the opposite one [START_REF] Croson | Partners and strangers revisited[END_REF][START_REF] Keser | Conditional cooperation and voluntary contributions to public goods[END_REF]. The meta-analysis by Zelmer promote and sustain cooperation in a decentralized system of public goods provision. It has been shown that monetary sanctions or rewards (inter alia, [START_REF] Fehr | Cooperation and punishment in public goods experiments[END_REF][START_REF] Sefton | The effects of rewards and sanctions in provision of public goods[END_REF][START_REF] Carpenter | Punishing free-riders: How group size affects mutual monitoring and the provision of public goods[END_REF][START_REF] Nikiforakis | A comparative statics analysis of punishment in public-good experiments[END_REF], expressions of disapproval [START_REF] Masclet | Monetary and nonmonetary punishment in the voluntary contributions mechanism[END_REF] or advice giving [START_REF] Bigoni | Feedback and dynamics in public good experiments[END_REF], can increase the level of 6 cooperation over rounds. In a highly cited paper, [START_REF] Fehr | Cooperation and punishment in public goods experiments[END_REF] analyzed a repeated PG, allowing for voluntary costly punishment of those who deviate from the prosocial strategy. They found that allowing for punishment allows restoring cooperation, and the effect is stronger in the Partner treatment than in the Stranger one. Note that their findings also depart from the predictions of an elementary model of collective action with selfish selfregarding agents, since individuals have all the incentive to free-ride on the provision of the sanction. The presence in the group of at least some "strong reciprocators" eager to bear the cost of punishing anti-social behavior might explain the emergence of cooperation [START_REF] Camerer | When does "economic man" dominate social behavior?[END_REF].

By contrast with repeated public good games, the experimental literature on dynamic public good games is relatively scarce. As already mentioned, in a typical DPG game, subjects' decisions at a given round have an impact on endowments or utilities in future rounds. One notable exception is the paper by [START_REF] Cadigan | An experimental public goods game with carryover[END_REF] who developed an original two-stage DPG game to analyze the effect of transfers over time on the decision to contribute to the PG. In a first stage, subjects in a group of four can contribute to a public good and share the benefits of the contributions. Their endowment at the second stage is a linear function of gains earned at the first stage. At this stage, they must play again the public goods game. Cadigan et al. (2001) show that when the power of the carryover effect is increased (the amount transferred from one period to the other), the average contribution at the first stage increases, as if individuals display some form of inter-temporal altruism.

In this paper, we acknowledge that there are many every-day situations where an individual's participation to the PG will not benefit to the individuals who take decisions in 7 and the "inter-temporal" context developed in this paper lays in the distinction between a "contribution" to a public good -with immediate effects on the well-being of the others, and "investment" in public good -with delayed effects on the well-being of the others.

For instance, tourists who travel in difficult-to-access areas (high altitude mountains, isolated beaches) that do not benefit from regular cleaning programs, often develop an environment-friendly, thoughtful and caring behavior, banning waste disposal and careless pollution of the natural environment. In particular, a positive response is recorded when the site was preserved by the former visitors. Another example, the Internet revolution led to the emergence of a myriad of e-commerce platforms, such as the emblematic firms Amazon and Tripadvisor if we consider only the subset of B-to-C relationships. One important innovation, that adds value to these trading platforms, is the option given to consumers to rate and post reviews about a product, service or supplier. Against all odds, consumers massively choose to provide unsolicited satisfaction feedback [START_REF] Flanagin | Mitigating risk in ecommerce transactions: perceptions of information credibility and the role of usergenerated ratings in product quality and purchase intention[END_REF][START_REF] Tsvetkova | The social contagion of generosity[END_REF].

No doubt, a key motivation driver behind this strong participation can be buyer-seller reciprocation, where satisfied / unsatisfied consumers want to reward / sanction the seller.

Yet, one cannot rule out the "investment in public good" rationale where the consumer who benefited from the recommendation issued by a former client, will undertake a similar action to the benefit of future consumers. Since posting a review involves a cost for him in terms of time, this behavior reveals some form of inter-temporal altruism, or a subtler mechanism of cross-period, between-customers reciprocation. This paper analyses this type of problem by means of a specific DPG game. In our experiment, individuals' contributions to the public good benefit not the current group, but to another group in the next round; in turn, individuals in the current round benefits from contributions to the public good made by another group of subjects in the previous round.

The experiment is repeated ten times, hence it involves ten interconnected decisions. In order Comment citer ce document : Grolleau, G., Sutan, A., Vranceanu, R. ( 2016). Do people contribute more to intra-temporal or inter-temporal public goods?. Research in Economics,70 (1),186187188189190191192193194195. DOI : 10.1016/j.rie.2015.05.001 8 to limit the scope of reputation building and reciprocation, we use the Stranger design and rematch groups after each round. As a "natural" control representative of the "intra-temporal" context, we use a standard RPG game, with a similar Stranger design.

Given that the inter-temporal context loosens the already weak ties between the members of a group of anonymous subjects, we would predict a lower level of contribution in the inter-temporal context (DPG) than in the intra-temporal (RPG) context. Surprisingly, our main finding is that people contribute more to the public good in the inter-temporal context than in the intra-temporal context. Furthermore, in our data, an individual's contribution to the public good appears to be positively related to the benefit he receives from the past investment in public good by other individuals.

It must be emphasized that our analysis focuses on the behavior of an individual called to take several successive decisions in interaction with different groups of people. It is therefore not an analysis of "inter-generational" transfers, where choices of individuals within a well-defined group of people have consequences on another group that will form at the next period. 6 The paper is organized as follows. The next section introduces the main hypotheses and the design of the experiment. Section 3 presents the results. The last section discusses the main results and concludes.

Main hypotheses and experimental design

In our main inter-temporal context, at any round t, the subjects' endowment depends on the investment in the public good made by other individuals in (t-1), and their contribution 6 Other experiments have analyzed the dynamics of transfers among "generations", as pertaining to pension transfer schemes [START_REF] Van Der Heijden | Transfers and the effect of monitoring in an overlapping-generations experiment[END_REF], the use of common pool resources [START_REF] Fischer | An intergenerational common pool resource experiment[END_REF] or inter-generational investment advice [START_REF] Chaudhuri | Social learning and norms in an experimental public goods game with inter-generational advice[END_REF]. Such a deferred transfer mechanism might entail changes in subjects' behavior. All groups, even the anonymous ones, generate some form of weak ties that might support cooperation. In particular, in an experiment run with students from the same school, even if anonymity is guaranteed, they share common values and beliefs and have a similar identity.

As argued by [START_REF] Lankau | Cooperation preferences in the provision of public goods: An experimental study on the effects of social identity[END_REF], this sentiment of "belonging" might sustain cooperation in a standard PG experiment. Given that inter-temporal transfers further weaken ties between subjects, our main behavioral hypothesis predicts a lower level of contribution in intertemporal settings compared to the intra-temporal setting (H 1 ).

What individuals have received in the past can establish a reference point that will affect contribution levels today (Bernheim, 1994;[START_REF] Ledyard | Public good: A survey of experimental research[END_REF][START_REF] Alpizar | Anonymity, reciprocity, and conformity: Evidence from voluntary contributions to a national park in Costa Rica[END_REF]. In the context of our inter-temporal experiment, this reference point rationale has one important implication. We thus hypothesize that providing subjects with information about the amount generated by the past investment in the PG before they make their own contribution decisions should prompt them to contribute more, compared to the situation where they learn the amount received after they take their own decision (H 2 ). At the beginning of the experiment, the subjects were randomly placed into groups of five anonymous players out of the total number of participants to a session. Instructions and decisions were computerized. 7 All of the payoffs were denominated in Experimental Currency Units (ECU) and converted to euros at the end of the experiment at an exchange rate of 100 ECUs = 1 euro. The subjects were informed that their reward from the experiment would depend on their own decision and the decisions of their partners. Individuals were asked to play a public goods game for 10 periods (rounds).

Both the control and the test treatments are based on the "stranger" PG design with the stated aim to contain individual reputation formation [START_REF] Andreoni | Why free ride? Strategies and learning in public goods experiments[END_REF][START_REF] Fehr | Cooperation and punishment in public goods experiments[END_REF]. In this design, decision groups are randomly re-matched after each period within the set of participants to the experimental sessions. In the analysis by [START_REF] Fehr | Cooperation and punishment in public goods experiments[END_REF], the "stranger treatment" involved groups of 4 students out of 24 participants to the experimental sessions. They note that "in the partner-treatment the probability of being matched with the same three people in the next period is of 100 percent, whereas in the stranger treatment it is of less than 0.05 percent" (p.981). In our experiment, decision groups involved 5 subjects out of 15 or 20 participants to a session (the detail is provided in Table 1). 8 As in the reference studies, participants might realize that they will play with some of the same partners in the future rounds. Thus, it must be acknowledged that, while limited, the scope for reciprocation among participants to one session still remains. A more powerful, but also more difficult to implement analysis would involve a larger number of participants per session. 7 The computer program was developed in z-Tree [START_REF] Fischbacher | z-Tree: Zurich toolbox for ready-made economic experiments[END_REF] 0.5
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Subjects are informed about their total gain after each period. As already mentioned, after each round the groups are re-matched within the set of the participants to the experimental session.

Without a mechanism to coordinate their actions, selfish self-regarding agents would settle on the Nash equilibrium of the game; each subject would contribute nothing, and all of the subjects would end with 40 ECUs; this solution can be contrasted with the cooperative solution (each subject should invest all his endowment in the PG), and all of the subjects end the round with a payoff of 80 ECUs.

Comment citer ce document : Grolleau, G., Sutan, A., Vranceanu, R. ( 2016 The other treatments (T 2a , T 2b , T 2c , T 3a , T 3b , T 3c ) are framed as the "inter-temporal setting". Treatments T 2 and T 3 differ with respect to the information structure: at a given round, subjects receive information on the amount of the benefit from past contributions to the PG after (T 2 ) or before (T 3 ) making their own decisions, i.e., they are either uninformed or informed. Subscripts a, b and c indicate variations of the endowment exogenously provided at the outset of the experiment (t=1).

In more detail, in any period t, subjects are assigned to a group of five persons; the groups are re-matched after each round within the set of participants to the experimental session. As in the intra-temporal setting, in each period, subjects can invest any amount v∈ ∈ ∈ ∈[0;40] in a PG. However, in this setting, one ECU invested at period t by an individual i will provide in the next period (t+1) all other members of his new group with 0.5 ECU.

Additionally, at time t, the individual i benefits from the investment in PG made at the previous period (t-1) by all the members of his current group. Subjects further receive a predetermined endowment of 40 ECUs at the beginning of each period.

Obviously, the first period (t=1) cannot be defined in the same way as the subsequent periods because there is no "previous period". To launch the simulation, we thus created an "artificial previous period" (t=0) by providing subjects in the first period with an exogenous "transfer from the past" A k in addition to the 40 ECUs. We will study three distinct situations, corresponding to a low, an intermediate and a high transfer from the past, with A a =0, A b =40 and A c =80. The low (respectively high) endowment could correspond to a group that played at t=0 the (non-cooperative) Nash equilibrium strategy (respectively, the cooperative strategy).

We denoted the individual contribution to the PG by v t . The gain of one individual i at period t can be written as: where the income he gets from the past contributions 1 t it Ris given by: ( )
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At any round t with t>1, if at the previous round (t-1) individuals play the equilibrium strategy and contribute nothing, then individuals will get at t only the "regular" endowment of 40 ECUs. If all of the individuals contribute v=40 at (t-1), at t they will get 40, plus four times 20 ECUs. Of course, this best possible outcome cannot be reached without a strong inter-temporal coordination mechanism.

We also introduce some variation in the information structure of the inter-temporal transfer game. In all T 2k treatments, the subjects are informed about the amount they receive from the past investment in public good after they make their own decision on how much to invest in the public good. Even during the first period (t=1), the participants know that they will receive an extra amount but do not know how much. It is likely that they anchor their expectations around the known individual endowment of 40 ECUs. Subjects are also informed about their total gain after each period. In all T 3k treatments, the subjects are informed about the amount that they will receive from the past at the beginning of the period before making their own decision. In other words, when making their own investment decision, each subject knows how much they received from the past investment in the PG by other participants.

Results

In Table 1, the second column (respectively third) indicates the total number of participants in each treatment (the number of sessions). The rest of the table reports the 14 average contribution for each treatment (lines) and rounds (columns, from t1 to t10). Figure 1 is the plot of the average contributions.

We obtain the standard result documented in the literature, i.e., the average amount invested in the public good declines over time in all treatments.

At 36% of the endowment, the first round average contribution in the control treatment (intra-temporal), is rather low. This is not surprising given that in this experiment individuals do not obtain any marginal benefit from contributing to the public good. Legend. N: total number of participants per treatment; S: number of sessions; t1…t10 : the round. Closer inspection of the rough and average data put forward a first original result: R 1 : H 1 is not supported. Contributions to the PG are systematically higher in the inter-temporal setting as compared to the intra-temporal setting.

Table 1. Average contributions per treatment and round

While the all-round average contribution is 8.1 ECU in T1, it is much higher in all other treatments (roughly the double), except in T3_40, where it is 43% higher nonetheless.

A Tukey test shows that differences between T1 and all other treatments except T3_40 are statistically significant (p-value<0.001%). According to the same test, the difference between T1 and T3_40 is not statistically significant.

Figure 2. All-round average contributions depending on treatment

We can observe that: Indeed, we can define the maintenance rate of individual contributions as (v t /v t-1 ) or how much of the contribution in period t-1 persists in period t. To determine the average maintenance rate, we run, for each treatment, the elementary regression:

v it = c + µv it-1 + ε it ,
where v it is the contribution of an individual i at round t. Random Effect GLS pooled data estimates. Between brackets: the 95% confidence interval of the coefficient. Legend: *** significant at 1%.

Table 2: Regression output (Dependent variable: individual contribution)

For the average maintenance rare µ, the 95% confidence intervals for T1, T2 and T3 overlap, which yields the result R2: the difference between the average maintenance rates across treatments is not statistically significant.

However, constant terms are significantly higher in the inter-temporal treatments compared to the intra-temporal setting, which brings further support to R1.

We would now like to take the analysis of the inter-temporal context one step further As a comparison, we analyze in the standard intra-temporal context the impact of the previous benefits on the contemporary decision to contribute to the PG.

To reach this goal, we estimate a simple regression model with our panel data. The dependent variable is the voluntary contribution/investment in the PG of the individual i at period t, v it . We are mainly interested in the impact of past benefits on current contributions. Thus, for T2 and T3, the key independent variable is the income the individual receives at time t from the past investment in the public good, 1 t it R -; notice that in T3 he observes it before he takes his own decision, while he observes it after he takes his own decision in T2.

In the estimated equation for T1 we use as the main dependent variable

1 1 t it R -
-, the income he received at time (t-1) from the contribution to the public good at this period.

Furthermore, for our estimates of T2 and T3, we use situation (a) (A k =0) as the benchmark and create dummy variables for situations (b) and (c), denoted by SITb and SITc.

The estimated equation is:

v it = c + β 1 ROUND + β 2 1 t it k R - -+β 3 SITb it +β 4 SITc it + u i + e it (1) 
where u i is the individual specific error term and e it is the "standard" error term, as already mentioned, for T2 and T3 we set k=0 and for T1, k=1.

Table 3 provides the estimated model of Equation ( 1) with errors clustered per session (to allow for possible intra-group correlation of errors within a session). We can see that the trend coefficient β 1 is negative and highly significant: for all treatments, contributions decline over rounds, as they do in any standard PG game.

Moreover, a comparison of the 95% confidence intervals for β 1 across treatments shows that there is no statistically significant difference between the three coefficients.

The constant term is much higher for the inter-temporal contexts (T2 and T3) compared to the intra-temporal one (T1), and the difference is statistically significant. This outcome further supports our result R1.

The analysis of the coefficient β 2 provides us with a third important result:

R3. When known in advance, past benefits from the public good provide individuals with a positive motivation to invest today.

Indeed, the coefficient β 2 is positive and statistically significant for T1 and T3. In T1, individuals know much they received in the previous round. In T3, when the individual benefits from a past investment in the PG, and knows it, he would also invest in a PG from whom a future group will benefit, as if individuals' are characterized by some form of intratemporal altruism nourished by the power of the example. When individuals do not know how much they receive from the past, this motivation disappears; β 2 is not significant in T2.

In T1, the reference point effect also turns out to be significant.

As already mentioned, in the T2 and T3 treatments, we allow for different predetermined initial endowments for t=1. In line with the reference point rationale, we expect that high (respectively low) initial endowments will be associated with higher 19 dummies are not significant, as if our limited variations in the initial endowment (Ak) have no significant impact on the subsequent decisions to contribute to the public good. We do not find a convincing explanation to the negative coefficient of SITb in the T3 treatment.

Discussion and conclusion

In the standard Repeated Public Goods game, contributions to the public good are redistributed within the active round among the anonymous members of the group. In this this paper, the analysis focuses on investment-type contributions to the PG, where benefits will reach a group of persons that will be constituted at a later time, and, at the decision time, individuals might benefit from investments in the PG made by other individuals in the past.

Because decisions at one round carry their effects to the next round endowment, the problem can be referred to as a Dynamic Public Goods game.

Our brief survey of the literature on the repeated public goods experiments has shown that the PG game has challenged more than once the received ideas of economists. This paper goes in the same direction. Contrary to our main hypothesis, there is less cooperation in the intra-temporal treatment compared to the inter-temporal treatments. Matching a result firstly put forward by [START_REF] Cadigan | An experimental public goods game with carryover[END_REF], we find that subjects behave as if they feature some form of inter-temporal altruism; they appear to be concerned about the well-being of a group that will be formed at the next round, with strangers; this concern prompts them to contribute to the inter-temporal PG more than they contribute to a standard, intra-temporal PG. 10 An explanation for this observed behavior can draw on the concept of "social contagion", as documented by [START_REF] Fowler | Cooperative behavior cascades in human social networks[END_REF], Suri and Watts (2011) and 10 This finding can be related to the seemingly paradoxical finding by [START_REF] Andreoni | Why free ride? Strategies and learning in public goods experiments[END_REF] and [START_REF] Palfrey | Altuism, reputation and noise in linear public goods experiments[END_REF] where participants in the Stranger treatment tend to contribute more than participants in the Partner treatment. Yet, as already mentioned, subsequent studies did not corroborate this result.

Comment citer ce document : Grolleau, G., Sutan, A., Vranceanu, R. ( 2016). Do people contribute more to intra-temporal or inter-temporal public goods?. Research in Economics, 70 (1), 186-195. DOI : 10.1016/j.rie.2015.05.001 20 [START_REF] Tsvetkova | The social contagion of generosity[END_REF]. They use network-based experimental evidence to show that receiving help, or interacting with generous people increase the willingness of individuals to be generous toward the others (and vice-versa). It is possible that in our experiment the intertemporal mechanism enhances the perception of generosity, because in this context individuals who invest in the public good do it in a more "detached" way as compared to the intra-temporal context where the group cohesion is stronger. They thus appear to be more generous, as compared to an identical contribution in the intra-temporal context.

It is also possible that the intra-temporal setting activates more the dimension of an "economic computation" (own benefits), whereas inter-temporal settings activate more the "moral" dimension (related to others). Several papers indirectly argue that introducing private gain or losses activates economic computation rather than moral decisions, so we observe more egoistic and opportunistic behaviors [START_REF] Tenbrunsel | Sanctioning systems, decision frames, and cooperation[END_REF][START_REF] Rogers | Future lock-in: Future implementation increases selection of should choices[END_REF]. In the same vein, [START_REF] Kivetz | Tomorrow I'll be me: The effect of time perspective on the activation of idealistic versus pragmatic selves[END_REF] found that a distant (immediate) future is more likely to activate the idealistic (pragmatic) self and subsequent choices.

In our experiment, subjects contributed more on average when, at the moment of their own decision, they knew what they had received from the past. Knowing how much individuals have invested in the past in the PG can stimulate generosity, activate reciprocity or fix an anchor point.

While the stranger design of the experiment limits the scope for reciprocation among participants within an experimental session, it cannot rule it out completely, since the number of group members relative to the number of participants in a session is relatively large (5/15 and 5/20). Thus, with additional resources, it would be interesting to carry out the experiment within larger sets of participants in a session. It might also be interesting to implement a pure "inter-generational" experiment, where individuals play only once the inter-temporal PG game; in this case group reciprocation should play no role, and a higher contribution in the Finally, our paper might cast some light on factors that contribute to the success of environmental policies. A common prerequisite for addressing the challenge of sustainable development includes the obligations for current economic agents of not compromising the ability of subsequent individuals to meet their own needs. Our analysis shows that people may care more about individuals whom they may meet in the future than about current ones.11 In this case, environmental policies should be labeled as addressing future problems and individuals rather than contemporaneous issues. This mindset may be due to the fact that most individuals consider current problems as imminent and unsolvable, whereas, there is still time to find optimal solutions for future problems; therefore, people perceive their actions to be more useful. Additionally, to make these policies effective, general information should exist not only on their expected effects but also on what current individuals have inherited from the past. Rather than systematically pointing out environmental mistakes and failures, media and policymakers might spend also some efforts in communicating about the rising living standards in the last decades, and progresses obtained by society in preserving our environment. 28 At the beginning of each round t, you will receive 40 ECUs. Each other member of your group will also receive 40 ECUs. In addition to this amount, you will receive a "transfer from the past". This amount depends on the rule defined in the next paragraph.

For each ECU that you invest in the public good during the round t, each other member of your new group, except you, will receive 0.5 ECU in the round t+1 (each ECU you invest in the Public Good brings a total of 2 ECU to the four other members). In round t, you will benefit from the investment in public good of the members of your group in the previous round t-1. You can invest a maximum amount of 40 ECUs.

Thus your gain at each round is equal to 40 ECUs, less your investment, plus the total amount invested by the four other member of your group at round (t-1) divided by 2.

You will learn your gain for the round at the end of each round.

At the end of the experiment, the total game will be converted into euros and you will be paid anonymously and in cash.

Screen 3

To make sure that you understood the rules, please answer these questions: 
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  The investment in t contributes to the wealth of the group members A. At time t B. At time t-1 C. At time t+1 2. During round t, each player in a group contributes 25 ECUs to the PG. During the previous period, the same players contributed 10 ECUs. The gain of a player for this round is: Correct answers are 1B and 2C Screens 5 and 6 -to be repeated ten times.

  Table 2 indicates the basic coefficients.

Table 3 . Estimation output of Equation 1. Dependent variable: individual contribution.
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This debate is probably interesting for this paper, as it points out that the PG games can sometimes produce results that challenge intuition, and thus require a significant number of replications before drawing a definitive conclusion.

The number of participants to the session was no common knowledge; students just could observe that a large group of students came to the Lab.

[START_REF] Van Der Heijden | Transfers and the effect of monitoring in an overlapping-generations experiment[END_REF] observed a similar concern about the well-being of future generations in an environmental setup.
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