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Securing Property Rights: A Dilemma Experiment in Austria, * Mexico, Mongolia, South Korea and the United States T.K. Ahn ‡, Loukas Balafoutas §, Mongoljin Batsaikhan ¶, Francisco Campos-Ortiz +, Louis Putterman † and Matthias Sutter # Abstract Secure property rights result from a combination of public enforcement, private protective measures, and voluntary norm-compliance. We conduct a laboratory experiment to study how culture interacts with institutions in shaping individuals’ behaviors and group outcomes in a property rights dilemma. The experiment is conducted in five countries: Austria, Mexico, Mongolia, South Korea and the United States. We find that the security of property varies with the experimentally available institutions and country-level indicators such as trust and quality of government. Subjects from countries with higher levels of trust are more likely to abstain initially from theft, devote more resources to production and support funding public protection of property through taxation. Our findings highlight the relevance of cultural and institutional factors, and their interaction, in addressing the collective action problem of safeguarding property rights.
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1. Introduction When property rights are secure people have incentives to produce and innovate. Where property rights are not protected, individuals’ incentives to invest in production may be greatly attenuated, and they are forced to devote resources to defending whatever wealth they have. Societies that fail to enforce property rights are poorer than those that do (de Soto 2003; Knack and Keefer 1995; Leblang 1996). How are property rights protected? There are at least three nonexclusive dimensions to the securing of property. First, societies have long assigned much of the task to public institutions—police forces, courts, prison systems—capable of protecting the property of large numbers of individuals and thus achieving economies of scale. The dilemma here is that a government strong enough to protect property rights is also strong enough to confiscate individuals’ wealth (Weingast 1995). While ‘stationary bandit’ theory suggests rational limits to predation (Olson 1993), the ability and willingness to entrust the securing of property to government may well vary across societies having different recent histories. Second, secure property rights can result as an equilibrium balance between individuals’ private aggressive and defensive activities (Grossman and Kim 1995). Casual empiricism suggests, however, that there are considerable economies of scale from safeguarding property collectively, and this may help to explain why public expenditures on policing and related activities are of at least comparable magnitude to private ones in all high income economies. Third, protection of property rights also involves trust and cooperation among society’s members. Government may fail to detect infringements and adjudicate disputes fairly. Social norms of respecting others’ property rights contribute to achieving security of property more efficiently than any alternative if the costs of fostering the norms are not too high. The relative importance of public enforcement, private conflict, and norm compliance in protecting property varies across societies (Tabellini 2008), making it an intriguing question how cultural traits interact with institutional constraints to shape the security of property. We study experimentally a world in which individuals can choose between productive, protective and appropriative activities and where material incentives make theft tempting. The experiments were conducted in five countries, Austria, Mexico, Mongolia, South Korea and the United States, to assess how culture, especially the level of trust in a country, interacts with experimentally provided institutions. Within each country the experiments were run under three 2



institutional conditions that differ in whether the group members can safeguard their wealth not only privately but also via collective protection, and whether financing of collective protection is left voluntary or made mandatory subject to determination by vote. We find that without collective protection, the frequency of theft is substantial, although less than what a theory assuming selfish agents predicts. When collective protection is available but depends on voluntary contributions, we observe statistically significant but economically modest improvement. When collective protection can be put in place by a binding majority vote, many but not all groups utilize the opportunity; thus the efficiency increase is much less than the equilibrium prediction. Although reactions to the different institutional settings follow similar patterns, there are also significant cross-country differences. In countries with higher levels of trust, a larger fraction of subjects initially abstain from theft, though an inability to sustain cooperation ultimately besets all subject pools. This initial difference suggests conditional willingness to adhere to an implicit non-theft norm, which generates different behaviors due to differing culturally-conditioned beliefs. Likewise, higher trust correlates with higher allocations of resources toward production while lower trust is associated with higher expenditures on protecting individuals’ accumulations. Finally, in the treatment in which subjects vote for mandatory funding of collective protection, subjects from countries with higher levels of trust and better quality of government are more supportive of that funding arrangement, making the protection of private property more cost-effective. Together, these observations suggest that cultural traits such as individuals’ normative orientations and their expectations regarding others’ trustworthiness play an important part in determining the success of alternative institutions in protecting property rights. The varying success of the mandatory contributions mechanism suggests that the mere availability of incentive-compatible institutions may fail to produce theoretically feasible outcomes in the absence of supportive norms and beliefs. The remainder of the paper is organized as follows. We start with discussing related literature in section 2 and present the experimental design in section 3. Section 4 introduces our predictions. The experimental results focus first on treatment differences in section 5 before we continue with the cross-country differences in section 6. Finally, section 7 concludes the paper.
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2. Related Literature Our study builds on several bodies of literature including the literature on property rights equilibrium, cross-cultural experiments, and conditional cooperation in social dilemmas. Whereas standard economic models take security of property as a given, some scholars in recent decades have addressed the security of property in general equilibrium models of production and conflict (Hirshleifer 1995; Grossman and Kim 1995). Various researchers (e.g., Duffy and Kim 2005; Durham et al. 1998; Kimbrough et al. 2010) have also studied appropriative conflict in the lab. Our experiment differs in that it highlights the social dilemma dimension of securing private property rights by incorporating public enforcement and institutional choice. Moreover, to our knowledge ours is the first appropriation experiment to include subject pools from a diverse set of countries and assess the operation of the same set of institutional mechanisms in different societies. Noteworthy cross-cultural experiments on bargaining, cooperation and trust include Roth et al. (1992), Henrich et al. (2001), Herrmann et al. (2008), Bohnet et al. (2008), and Bohnet et al. (2010), all of them suggesting cross-cultural differences. Barr and Serra (2010) study interaction between culture and corruption by running experiments with students from 40 countries. Our experiment contributes to this literature, in particular to a strand that combines experimental data with survey data drawn from national samples (e.g., Herrmann et al. 2008; Thöni et al. 2012). We extend the approach to a specific problem of political economy not previously addressed by it—property rights and the norms associated with them. Our study also relates to the experimental literature on social dilemmas and conditional cooperation (Ostrom et al. 1992; Keser and van Winden 2000; Fischbacher et al. 2001; Fischbacher and Gächter 2010). One of the most robust findings in this literature is that few individuals are purely egoistic or purely altruistic. A recent review of public goods experiments by Chaudhuri (2011) shows that most subjects’ contributions to public goods are positively related to their beliefs on how much others would contribute. Our subjects face a social dilemma with much room for mutual gain compared to egoistic equilibrium. Although the choices available to them are different from and more complex than those in the literature Chaudhuri surveys, our interpretation of the results nonetheless draws heavily on its insights. 4



3. Experimental Design The experiment is based on a three (treatments or institutions) by five (countries or cultures), between-subject design. Subjects participate in fixed anonymous membership randomly formed groups of five. An experimental session includes three or four groups, i.e., 15 or 20 subjects. The experimental game is played for 24 periods in total, in six four-period phases separated by brief pauses. Table 1 provides an overview of the design.



Table 1 Treatments and Group (Subject) Numbers by Country COUNTRY TREATMENT



Description



NCP



Subject allocates ten tokens among production, theft and private protection



7 (35)



7 (35)



6 (30)



8 (40)



8 (40)



36 (180)



Voluntary contribution to collective protection before decisions as in NCP



7 (35)



8 (40)



6 (30)



8 (40)



8 (40)



37 (185)



Contribution to collective protection under scheme determined by vote



7 (35)



7 (35)



8 (40)



8 (40)



8 (40)



38 (190)



21 (105)



22 (110)



20 (100)



24 24 111 (120) (120) (555)



(No Collective Protection)



VCP (Voluntary Collective Protection)



VOTE



Total



AUT MEX MNG KOR USA Total



Note: In this and following tables and figures we will refer the countries with standard country abbreviation codes: AUT (Austria), MEX (Mexico), MNG (Mongolia), KOR (South Korea) and USA.



3.1. The Property Rights Dilemma with No Collective Protection: NCP Subjects start the experiment with one hundred “wealth tokens.” In each period they are given ten “effort tokens” per person. In our baseline NCP treatment, each subject simultaneously allocates the ten effort tokens among production, theft, and private protection. Effort tokens allocated to production yield wealth tokens with diminishing marginal returns as shown in Table 2. 5



Table 2. Wealth Production Schedule # Effort Tokens Allocated # Wealth Tokens Produced



1 15



2 28



3 39



4 48



5 55



6 60



7 64



8 67



9 69



10 70



Tokens allocated to theft can increase one’s wealth at the expense of others’. Tokens allocated to private protection protect own accumulations from others’ theft attempts. Each effort token devoted to theft transfers ten wealth tokens from targeted individual j to the targeting individual i with probability of success 1 – Pj, where 0 ≤ Pj ≤ 1 is j’s total level of protection stated as a probability that a given theft attempt against j will be thwarted. Each of the pj effort tokens j devotes to the private protection of her wealth accumulation raises Pj by 0.1. The success or failure of each theft attempt by some individual i against individual j is governed by an independent random draw with the indicated probability. 1 At the end of each period, subjects learn the numbers of wealth tokens they and each other group member accumulated by production, gained by theft, and lost by theft. The cumulative information on these categories is subsequently available in a “stats” screen that can be opened at any time. Group members have fixed letter identifiers throughout their sessions. Summary information on theft does not reveal who stole from whom, although that can be deduced if there is only one successful theft in a period.



3.2. Voluntary Collective Protection (VCP) and VOTE Treatments The VCP treatment offers subjects the opportunity to protect wealth collectively through voluntary contributions. In each period’s first stage, subjects decide how many of their ten effort tokens to contribute to a collective protection fund. Each token contributed raises the probability of protection of all members by 6% 2 up to a maximum of 12 tokens or 72% protection. 3 Subjects
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Those engaging in theft can split between them no more than the total accumulation a targeted subject has at the beginning of a period. In practice, this restriction was binding in only 0.1% of periods. 2 Hence, there is a tension between the private protection that raises the probability of protection by 10% and the voluntary collective protection that only yields 6% higher protection rates for the individual, while having the same effect on all other group members and so being more socially efficient. 3 We placed a ceiling on the efficacy of collective protection because short-term private profitability of theft seems impossible to fully eliminate in real-world environments. Over-allocation to collective protection is possible in our set-up, and there is no refund in such cases. Group members learn the total contributions provided, but not the
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are informed of the total level of collective protection before each decides how to allocate effort tokens among production, theft, and private protection in the period’s second (final) stage. Private and collective protection combine to determine j’s total protection Pj = min[0.1pj+ min(0.06Σck, 0.72), 1], where c indicates contributions to collective protection and k indexes group members including i and j. In the VOTE treatment groups have the opportunity to make contributions to collective protection mandatory. Following a first phase (of four periods) in which no collective protection is available, group members choose an institution by vote at the start of each of the remaining five phases (each likewise lasting four periods). If a majority prefers mandatory contributions, then in the first stage of each of the following four periods, group members propose their preferred level of contribution, and the median proposal binds all. If the majority votes against the mandatory institution, the following four periods take the same form as in VCP. 4



3.3. Choice of Countries The five countries in which the experiment was conducted are drawn from five out of eight regions in the World Values Survey cultural map (see Inglehart and Welzel 2005). We ran the experiment in different countries to see how culture mediates the impact of institutions on individual behavior and group outcomes. Among the various aspects of a society’s culture, the level of trust, norms against theft, and confidence in government are the most relevant to our study because trust that others will desist from theft, contribute to collective protection, or vote for rationally funded mandatory collective protection, can be expected to lead to more cooperative choices in our first two treatments and to the superior institutional choice in the third. The three mentioned aspects of culture are highly correlated, and our discussion gives emphasis to the first one, trust, both because it seems to be the more far-reaching of the three and because



contribution of any individual member. In reality, combined allocation of 13 or more tokens was rare—only seven incidents out of 888 groupXperiod observations. 4 We introduced the voting mechanism after the first phase only in order to provide the subjects with an opportunity to familiarize themselves with the complex decision setting. The more modest complexity level of VCP makes such prior familiarization less necessary. Phase 1 decisions might also offer insight into whether different voting tendencies reflect pre-existing heterogeneity among subjects (see below). Notice that regardless of which institution is chosen in VOTE, periods (of phases 2 – 5) always begin with individual submission of a collective protection number, be it a choice or a proposal; so each period has a collective protection decision stage followed by a stage of decisions on the other allocations, both in VCP and in (phases 2 – 5 of) VOTE.
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studies of its importance and of ways to measure it have been especially extensive in recent years (Bellemare and Kröger, 2007; Glaeser et al. 2000; Rothstein 2005; Uslaner 2002, to name a few). The countries in our sample exhibit a considerable range of difference in the level of trust as measured in the widely used “generalized trust” survey question, i.e. “Generally speaking, would you say that most people can be trusted, or that you can’t be too careful in dealing with people?” We set



Trust index = (% “most can be trusted”) - (% “can’t be too careful”) + 100.



Among the five countries, the USA and Austria belong to the group of most trusting countries with trust index values of 78.8 and 70.2 respectively. South Korea (56.9) and Mexico (41.7) show trust levels much lower than the two high trusting countries, but significantly higher than Mongolia (21.4), which is among the least trusting countries in the world. 5 All participants were similar in age, education and socio-economic position in their respective countries. Specific sites were the University of Innsbruck (Austria), the Instituto Tecnológico Autónomo de México or ITAM (Mexico City), the Mongolian University of Science and Technology or MUST (Ulaanbaatar), Korea University (Seoul) and Brown University (Providence). More details concerning choice of countries, and subject pool details and representativeness, are discussed in Online Appendix C. 6



3.4. Experimental Procedure The experiment was conducted between January and July of 2010 in university computer labs. In each country six to eight groups of five members participated in each treatment as shown in Table 1, with numbers varying due to variation in “show up” rates. At the beginning of each session, instructions were read aloud in the relevant language while subjects read along on paper, 5



The numbers are from the most recent available survey for each country – 1999 European Values Survey (Austria); 2008 Latinobarómetro (Mexico); 2006 East Asian Barometer (Mongolia); 2005 World Value Survey (South Korea); 2006 World Value Survey (U.S.A.). 6 While data on trust generated by responses of individual experiment participants might be preferred to estimates of trust at country level from large surveys, we did not anticipate sufficiently early that trust would emerge as our most important cultural distinction, so the trust question was not included in our post-experiment survey questions. A somewhat related item regarding the perceived likelihood that a stranger would return a lost wallet was belatedly added to survey questions at two of our sites and in half of the sessions at a third. The ordering of average values of subject responses are the same as those of countrymen’s WVS trust question responses, i.e. U.S. > Austria > Mexico in both average likelihood of wallet return and average WVS trust. See Online Appendix C2.
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then subjects were guided through two practice rounds before actual experimental interactions began. 7 The 24 periods were divided into six phases of four periods each. There was a brief pause (in NCP and VCP) or voting (in VOTE) between phases —the pauses helping to assure that any pure restart effects (Andreoni 1988) occur in the former treatments (NCP, VCP) as well as the latter (VOTE). In NCP and VCP all instructions and practice took place before phase one. In VOTE the initial instructions and practice before phase one, as well as phase one play, resembled those of NCP except that subjects were told that additional instructions would follow. Further instructions describing collective protection and the alternative schemes for determining contributions to it were given before phase two. Experiment sessions typically took a little under two hours from instructions to payment of earnings. Figures D.1.a and D.1.b in Online Appendix summarize the experimental procedure. Rates of conversion between wealth tokens and local currency were set such that average earnings per hour would be similarly attractive to different subject pools, in terms of local wages available to university students. Total earnings averaged $22.62 for the U.S. subjects, including a $5 show-up fee, with corresponding average total earnings at the then-prevailing exchange rate being $28.38 in Austria, $20.08 in Mexico, $18.99 in South Korea, and $11.95 in Mongolia. The conversion rates from wealth tokens to local currency were $0.014 per token in the U.S., €0.0125 per token in Austria, $0.16 pesos in Mexico, ₮11 in Mongolia, and ₩14 in South Korea.



4. Predictions 4.1. Game Equilibria with Rational, Self-interested Players Due to its clear-cut nature and usefulness as a reference, we first present equilibrium analysis of the NCP setting assuming players care only about their own monetary payoff. 8 The equilibrium prediction under these assumptions is that each subject would allocate three tokens to production, seven tokens to theft, and zero tokens to private protection; we denote this allocation profile (3, 7, 7



Instructions were translated from English to German, Korean, Mongolian and Spanish and underwent “backtranslation” to English by a different bilingual individual to check for consistency. Instructions and practice scripts for all treatments in English are included in Appendix F. The lead experimenter at each university is a member of the author team who is a native speaker of the language in question. Practice rounds were to familiarize subjects with the screens and process, but learning others’ choice inclinations was ruled out by the experimenter dictating which numbers to enter. During the instructions, especially at their end and during the practice rounds, subjects were encouraged to ask questions of clarification. 8 Throughout this paper we use “equilibrium” as a synonym for “subgame perfect equilibrium assuming common knowledge of rationality and self-interest.”
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0). Three effort tokens are allocated to production because, provided there are no allocations to protection, each effort token devoted to theft would yield ten wealth tokens, so only the first three tokens devoted to production could compete with theft in terms of expected marginal returns (Table 2). There is no private protection, in this equilibrium, because its expected return is less than that of theft (nor is risk-aversion of off-setting effect—see below). With this allocation, each subject’s expected per period earning is 39 tokens, which is only 56% of the 70 tokens attainable if all subjects allocated every token to production. If everyone else allocates all tokens to production, however, one can increase own payoff to 109 wealth tokens by allocating seven effort tokens to theft. The VCP treatment provides a mechanism of collective action that might help to establish better property protection. If, for example, each contributes two tokens for collective protection, the incentive for theft is substantially reduced and everyone can safely engage in production. The mechanism of voluntarily provided collective protection, however, shifts the property right dilemma to another level. While each subject is better off with substantial collective protection, not contributing to such protection is the dominant strategy. Thus, the equilibrium allocation profile is (3, 7, 0, 0), three for production, seven for theft and none for private or collective protection, resulting in the same outcome as the NCP. In VOTE treatment, voting for the mandatory scheme is rational and supported in a subgame perfect equilibrium. If the scheme is adopted, subjects can vote to mandate contributions of either two or three tokens to collective protection and thus make it individually rational to put the other tokens into production and have expected earnings of approximately 64 wealth tokens. 9 Voting for the mandatory scheme is, in game theoretical terms, a weakly dominant strategy. The subgame perfect equilibrium outcome of 64 wealth tokens per player is much better than the expected 39 wealth tokens in NCP and VCP.



4.2. Qualitative Predictions from Experimental Social Dilemmas Literature While the analysis just offered provides a useful reference, there are reasons to expect that subjects would behave differently from its predictions. Experiments on other social dilemmas have consistently shown that many people are conditional cooperators (for reviews of the 9



Details regarding the indeterminacy of the optimal mandatory contribution (2 or 3) and the resulting indeterminacy of production are relegated to Online Appendix B; it suffices to note here that expected earnings of approximately 64 wealth tokens hold with either approach.
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literature see Ostrom 1998, Ledyard 1995, and Chaudhuri 2011). Thus, even where equilibrium analysis predicts no cooperation, subjects often achieve some. The literature also shows that in the absence of sustaining devices such as communication (Ostrom et al. 1992), punishment (Fehr and Gӓchter 2000; Nikiforakis and Normann 2008) or assortment (Ahn et al. 2008, 2009; Cinyabuguma et al. 2005; Page et al. 2005) the initial cooperation decays over time. Cooperation in our experiment means, first of all, not stealing others’ wealth. The tokens not devoted to theft can instead be allocated to production, private protection, and in VCP to collective protection. The implication of the literature to our simplest NCP setting is:



Prediction 1 (Cooperation without Collective Protection): In NCP the average allocation to production will be higher than three and that to theft smaller than seven. Over time, however, the allocation profile will move towards the equilibrium prediction of (3,7,0).



The VCP adds another possible form of cooperation, i.e., contribution to the collective protection fund. Even if the social optimum of 100% production and zero theft is out of reach, the presence of collective protection might allow conditional cooperators to improve their joint outcome with the aid of this low cost cue of intent to cooperate. The experimental literature, however, suggests decline of contribution to such public goods over time; if this happens treatment outcomes will more and more resemble those in NCP. Thus, in VCP we conjecture:



Prediction 2 (Cooperation with Voluntary Collective Protection): In VCP there will be non-zero but decreasing allocation to collective protection. Due to the higher level of protection, the average allocation to theft will be lower and that to production higher in VCP than in NCP. Overtime, however, the allocation profiles will move towards the equilibrium prediction of (3,7,0,0).



Our experimental settings include a feature that might slow the decay of cooperation: the possibility of retaliation. Subjects can, if they want, see the information on others’ accumulated wealth decomposed into the wealth generating activities of production and stealing. Thus, if only a single person steals, group members’ ‘stats windows’ will show it. Those whose wealth was taken, or any other members of the group, may retaliate by attempting to steal from the thief. 11



This targeted retaliation, however, becomes increasingly infeasible as the number of subjects who steal increases and the distinction between unprovoked and retaliatory theft becomes difficult or impossible to draw. It is thus hard to predict how much the possibility of retaliation will help to sustain cooperation. The possibility of retaliation may slow the decay of cooperation in groups whose members are sufficiently cooperative and in which, accordingly, unprovoked theft is easily distinguished from retaliatory theft. In less restrained groups, however, retaliation may end up contributing to an atmosphere in which individuals initially hesitant to steal join the fray without constraint (similar to the negative effect of retaliation on cooperation in Nikiforakis, 2008). 10 Our next set of predictions, based on both the literature on cross-cultural experiments and conditional cooperation, concern differences across the countries represented in our study. The cross-cultural experiments mentioned in our literature review show that subjects’ behaviors in the lab qualitatively reflect the characteristics of the societies from which they are drawn. If the rules of the game, i.e., institutions, are all that matters, the subject pools should not make a difference in so far as the subjects play under the same set of rules, which are unambiguously identical in our VCP and NCP treatments and are endogenously selected from the same set of options in VOTE. However, subjects bring into the lab their normative orientations and their expectations regarding the beliefs and behaviors of fellow subjects. Thus, the literature leads us to predict that the more trusting and trustworthy subjects believe their fellow subjects to be, the more they will forego immediate gains to try to build cooperation with them. Specifically, subject pools from societies with higher Country Trust Index values will do better in terms of investing more in production and stealing less from others when a scheme of mandatory contributions to collective protection is unavailable.



Prediction 3. (Difference Across Countries): In NCP and VCP, subjects in high trust societies will initially allocate more for production and less for theft than those in low trust 10



A possible comparison can be made between our property rights game and the rent-seeking game. The important difference is that whereas in the rent-seeking games players compete for a common prize, in our game of property rights, players may steal tokens denoted from the outset as one another’s individual wealth. While in the rentseeking game excessive competition is the standard experimental result (Ahn et al. 2011; Sheremeta 2013), we predict the opposite in our experiment because devoting effort tokens to their production is likely to confer a sense of entitlement to the resulting wealth tokens. Therefore, we anticipate that conventional norms against theft will be at least weakly activated by that sense of entitlement as well as by the presence of the terms “theft” and “steal” in the experiment instructions.



12



societies. The decay of cooperation and movements toward equilibrium allocation profile will be observed in all subject pools. 11



Finally, what can we expect, from the literature, regarding the differences across countries in the VOTE treatment? This treatment requires no deviations from selfish rational behavior to achieve a much more efficient outcome, but we can suggest that subjects might respond to the opportunity differently because (a) some could view negatively use of compulsion or introduction of a state-like institution, (b) subjects may have different degrees of confidence in the rationality of fellow group members, who must select the mandatory contribution level in the next step if the mandatory institution gets chosen, and (c) some self-centered risk-takers might wish to take others’ wealth without being prevented by a high level of collective protection. Also, (d) some relatively optimistic (and perhaps “spendthrift”) subjects might wish for the first best outcome of achieving 100% of efficiency without spending resources for collective protection. Factors (a) and (b), especially, seem likely to be associated not only with lower generalized trust, but also with less confidence in formal institutions generally, perhaps due to poor historical quality of government. Assuming factors (a) and (b) to be dominant and given also crossnational correlation between trust and quality of government (see below), we expect that groups with higher levels of trust would be more likely to adopt the mandatory scheme.



5. Experimental Results by Treatment We first pool the data from five countries to look at the differences across treatments before we turn to comparisons across countries in the following section. The four panels in Figure 1 display plots of average allocations to production, theft, private protection, and collective protection.12 Table 3 shows the descriptive statistics along with game theoretic benchmarks.
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While more cooperative subjects might also invest more in collective protection, holding their perceived need for protection constant, they might perceive less need for protection, since they anticipate less theft. For this reason, we refrain from making a prediction about differences in collective protection across countries in VCP. 12 Corresponding average earnings are shown in Online Appendix Figure D.4.
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Figure 1: Average allocations by period and treatment Production
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3.5



Avg. Allocation to Theft 1.5 2 2.5 3 3.5



Avg. Allocation to Production 4 4.5 5 5.5 6
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In the NCP treatment, average token allocations to production (4.3) and theft (2.9) lie between the equilibrium prediction (3 to production and 7 to theft) and the social optimum (10 to production and 0 to theft), which is consistent with Prediction 1. There are also substantial allocations to private protection of 2.9 tokens per period, which are at odds with the equilibrium prediction of zero and high enough to deter attempting further theft. In Online Appendix E, we explain why risk aversion as such cannot justify these allocations, and we discuss three potential alternative explanations for the large allocations to private protection: loss aversion, moral reservations against stealing, and asymmetric protective motives (i.e., following theft, a subject who anticipates retaliation may expect a higher return from protective investment). 13 Subjects 13



We cannot rule out the possibility that poor comprehension by some subjects is partially driving the unpredicted allocations to private protection. However, note that any incomprehension renders our identified treatment effects conservative. One clear measure of poor understanding of the wealth protection rule would be allocating tokens to private protection after the 100% protection level is achieved; but this type of behavior occurred in only two out of many thousands of decisions. An alternative explanation of subjects’ deviations from predicted behavior suggested
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earned an average of 46.6 tokens per period, higher than the game equilibrium prediction of 39 as predicted, but much lower than the social optimum of 70. 14



Table 3. Predicted and Actual Outcomes Production



Theft



Private Protection



NCP



3 4.3



7



2.9



0



2.9



VCP



3 4.8



7



2.0



0



2.7



VOTE



7 5.3



0/1 1.9



0



1.6



2.8



0



2.4



0/1 1.3



0



1.1



Voluntary Scheme



3 4.5



Mandatory Scheme 7 5.8



7



Collective Protection



Earnings



Efficiency Gain (in %)



39



46.6



0



24.6



0.4



39



50.4



0



36.6



2/3 1.3



64



53.9



80.6



48.0



0.4



39



48.2



0



29.7



2/3 1.8



64



57.1



80.6



58.5



0



0



Note: 0/1 means zero or one, and 2/3 two or three. Bold entries are predicted values. The VOTE outcomes are for periods 5 to 24, in which the voting option was available. The two rows below VOTE show theoretical and actual outcomes conditional on choosing Voluntary and Mandatory contribution schemes. Efficiency gain is the fraction of the 31 wealth token difference between earnings predicted in NCP and VCP (39) and socially optimal earnings (70) achieved in equilibrium prediction or in actual outcome.



In the VCP treatment, the average voluntary contribution to collective protection begins at 1.5 effort tokens per subject in period one but declines rapidly, yielding an overall average of 0.4 tokens per period. Taking into account the average allocations of 2.7 tokens to private protection, the average total protection level is about 40% in VCP versus 29% in NCP, reducing the expected return to theft to 6 wealth tokens, one less than the certain return on a 5th token assigned to production. Presumably because of this protection, average allocations to production were 0.54 tokens higher (4.83 vs. 4.29) and those to theft 0.84 tokens lower (2.01 vs. 2.85) in VCP than in NCP, which is consistent with Prediction 2. Both differences are significant at the



to us by an editor is that subjects might have been inattentive to small deviations from optimal behavior because their payoff functions are “flat” in that region. However, although a one token deviation away from theft and towards production alters expected payoff by one wealth token only, allocating almost three tokens to private protection lowers expected payoff by almost 9 wealth tokens, nearly a quarter of the predicted total. 14 For all predicted and actual earnings comparisons shown in Table 3, the p-value of Mann-Whitney tests of significance of difference is equal to or below 0.001, except that the difference of VOTE treatment voluntary scheme groups is at p = 0.028. Tests of difference between actual and socially optimal earnings show significance at 0.01 level except for groups in VOTE treatment mandatory scheme, where the p-value of this test is 0.02.
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1% level according to a Mann-Whitney test using group averages across all 24 periods as independent observations (see Table D.1 in Online Appendix). Average earnings were thus 50.4 tokens per period, 3.7 tokens higher than in NCP, a difference that is also significant at the 1% level. While modest, the introduction of a collective protection technology requiring voluntary cooperation raises the percentage of potential cooperative surplus obtained by subjects by 12 percentage points, to 36.6% (Table 3). The NCP and VCP results are consistent with Predictions 1 and 2 except that the decay of cooperation comparable to declining contribution in public goods experiments is observed mainly in contribution to collective protection and the increase in theft in VCP. In NCP, theft increases and production decreases substantially in earlier periods but both stabilize at levels that appear rational once the unanticipated levels of private protection are taken into account. One can look in more detail at how behaviors evolve over time as group members potentially respond to one another’s decisions. For example, 30% of subjects allocate no tokens to theft in the initial period, suggesting reluctance to steal or hope of establishing a cooperative dynamic from which they might gain over time. Observing that others steal seems likely to reduce both moral qualms and hopes for cooperation, and being a victim of theft oneself seems likely to have an even stronger effect. We estimate for the VCP and NCP treatments, with their simpler institutions, regression equations in which allocation to theft in period t by individual i is dependent variable and the regressors are lagged stealing from which i suffered, all other stealing (i.e., amounts successfully stolen) by other group members, and a trend variable. The results for both one and two lag variants (see Table D.3 of the Online Appendix) confirm that recent stealing by others significantly increases own stealing, with successful stealing against oneself being most influential. The effects hold over and above a general trend whereby theft increases over time, in VCP; indeed, there is no significant time trend in NCP, once they are accounted for. In other regressions, not shown, we find evidence that subjects disproportionately target theft at the particular individuals who recently stole from them. 15 The VOTE treatment outcome merits separate observations. Recall that in theory, the VOTE treatment offers subjects their only opportunity to attain higher efficiency on the basis of individual rationality and self-interest. Figure 1 shows that subjects did boost production in 15



As part of our analysis of the factors explaining higher than predicted allocations to private protection, the regressions in Table E.1 of the Online Appendix show that subjects devote more tokens to private protection immediately following spikes in their own engagement in theft, presumably in anticipation of such revenge.
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VOTE relative to the first two treatments; collective protection also received a lift. These differences are statistically significant with p < 0.01 according to Mann-Whitney tests (see Table D.1 in Online Appendix). However, the improvement is much less than predicted and the achieved efficiency level is closer to the NCP outcome than to the equilibrium prediction. The mandatory scheme is adopted by a majority vote in only 64% of the available opportunities and the mandated collective protection level when the scheme was selected is set at the optimal level of two or three in only about 70% of relevant periods. 16 That failing helps explain why even in those phases in which groups selected the mandatory taxation scheme, allocations to production averaged only 5.82 rather than the optimal seven effort tokens, and earnings per period averaged 57.1 wealth tokens—significantly below the 64 tokens that the mechanism can in theory guarantee. Here again we see a surprising attraction to private protection. Subjects assigned an average of 1.1 (2.4) tokens to private protection when playing under the mandatory (voluntary) contribution scheme in VOTE. There is little sign of learning to select the more efficient scheme: a 16% jump in groups choosing the mandatory scheme in the second vote is followed by no subsequent trend (see Online Appendix Table D.4 Part A). Interestingly, there is substantially and statistically significantly more theft in groups using the voluntary institution endogenously in VOTE than in groups using essentially the same institution exogenously in VCP, which suggests that failure to choose the better institution may have signaled to group members a disinclination to cooperate. 17 In summary, as in other social dilemma experiments, subjects achieve some level of cooperation under institutional settings (NCP and VCP) in which they are not expected to do so if fully rational and self-interested, but cooperation wanes with time. The opportunity for voluntary collective protection in VCP allows subjects to achieve higher levels of cooperation than they do in NCP, as in Prediction 2, but the achievements are modest. The incentivecompatible institutional opportunity in VOTE further improves the outcome, as subjects utilized
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Groups set mandatory contributions at three tokens in 10.3% and at two tokens in 59.5% of relevant periods, so an efficient scheme with mandatory contributions of either two or three tokens was in place in only about 45% (69.8% of 64%) of phases 2 to 6. Mandatory contributions of zero tokens, one token, and four tokens were chosen in 5%, 25% and 0.2% of periods under the mandatory scheme, respectively. 17 Apart from theft, differences in allocations between subjects in these contrasting situations are not statistically significant, and as discussed in Section 6, we can find no significant predictor of institutional choice apart from country. However, the mentioned difference in theft levels is similar for each country’s subjects; in each country, those in VOTE treatment using the voluntary institution devote an average of between 24% and 42% more tokens to theft than subjects of the same country in VCP treatment (see below, Table 4).



17



the chance to bind themselves uniformly to increase the level of production, but the improvement is surprisingly low, at levels much lower than equilibrium prediction based on rational selfinterest assuming others also to be rational and self-interested. Looking at the outcomes across countries provides insights into why these seeming anomalies happened.



6. Comparing Results by Country In this section, we investigate whether significant differences exist across countries and, if so, what explains those differences. Specifically, we are interested in whether the differences across countries correspond to the levels of trust as stated in Prediction 3. As a first step in testing whether the general cross-country comparison follows the different trust levels of the respective countries in international surveys, we aggregate theft and production decisions across treatments in each country. The two panels of Figure 2 plot, against survey measures of trust, abstention from theft and allocation to production in period 1 and for all periods combined, pooled across all three treatments for each country. This level of aggregation produces only five observations and, thus, any claim of statistical correlation is unwarranted. Nonetheless, the visual correlation shown in the figure is quite suggestive and invites further statistical tests as we do in the remainder of this section. Figure 2. Theft and Production in First Period and All Periods Combined
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As the figure shows, subjects from countries with higher levels of trust appear more likely to abstain from theft and allocate more to production. The match is stronger in earlier periods than in later ones. Although theft rises over time in all subject pools, those in which more 18



individuals initially abstained from theft tend to produce more, on average, over the course of their sessions. The between-country difference in average allocations to theft during the first period, which range from 1.5 effort tokens in Austria to 2.6 tokens in Mongolia, is statistically significant, with p = 0.07 in a Kruskal-Wallis test. The figures support the idea that subjects condition their initial adherence to an implicit non-theft norm on the belief that others will do the same. Decisions to engage in no theft at all may be especially revealing because not stealing despite the large potential gains signals a desire to cooperate for mutual benefit, and choosing to do so may in turn reflect a belief that the likelihood that others are so disposed is not negligible. 18 During the first periods pooled across all treatments, the fraction of subjects who decide to devote no resources to theft ranges from 42.5% in the U.S. to 10% in Mongolia, with Austria (34.3%), South Korea (34.2%) and Mexico (26.4%) in between. Kruskal-Wallis tests indicate that these between-country differences are statistically significant not only for all three treatments combined but in each treatment separately: at the 5% level in NCP, 10% level in VCP and 5% level in VOTE. That differences are larger in the first period may be due to the fact that forces common to social dilemma settings tend to erode cooperation over time regardless of subject pool (Ledyard 1995). These differences in initial decisions about theft show some alignment with differences in overall production and earnings outcomes, for instance with regard to Austria and Mongolia again being at or near the most and least cooperative ends of the spectrum, respectively. To provide more details of the experimental result, Table 4 presents the average allocations broken down by country, treatment, and in VOTE treatment, also by scheme chosen (denoted Vol. and Mand.). Before addressing the differences, we first note the qualitative similarities across countries. In all five countries, production is lowest in NCP and highest in VOTE. Allocations to theft are everywhere higher in NCP than in VCP or VOTE. In all
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In other words, not stealing in the first period may be an attempt to foster a low-theft equilibrium in one’s group, an attempt with higher expected payoff the stronger are others’ non-theft norms believed to be. Even though our argument is that it is trust that drives the observed cross-cultural differences in the experiment, it is interesting to note that average exposure to property crime according to the International Crime Victims Survey (United Nations) is also correlated not only with the survey measure of trust but which an index of quality of governance (Appendix Figure D.2), that the latter index is correlated with survey trust (Figure D.3), that wealth token earnings generated by experimental subjects align with country per capita GDP (Figure D.5), and that quality of governance at country level shows rough alignment with subject voting for the mandatory scheme in VOTE treatment (Figure D.7).
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countries, allocations to private protection are similar in NCP and VCP and lowest in VOTE, with allocations to collective protection always higher in VOTE than in VCP.



Table 4. Average Token Allocations to Production, Theft and Protection by Treatment, Scheme, and Country Country USA AUT KOR MEX MNG TOTAL (Trust Score) -78.8 -70.2 -56.9 -41.7 -21.4 NCP 4.62 4.73 3.89 4.32 3.8 4.29 Production VCP 4.63 5.47 4.65 4.82 4.57 4.83 VOTE 5.43 5.81 5.34 5.49 4.62 5.32 Vol. 4.08 4.78 4.27 5.13 4.48 4.45 Mand. 6.24 6.06 5.69 5.56 5.1 5.82 NCP 2.75 2.51 3.09 2.67 3.25 2.85 Theft VCP 2.22 1.66 2.17 1.59 2.47 2.01 VOTE 1.77 1.6 1.63 1.39 2.75 1.85 Vol. 2.99 2.36 2.69 2.06 3.03 2.82 Mand. 1.05 1.41 1.28 1.25 1.78 1.29 Private NCP 2.63 2.76 3.02 3.01 2.94 2.87 Protection VCP 2.77 2.49 2.89 3.08 2.33 2.74 VOTE 1.62 1.33 1.72 1.25 1.88 1.57 Vol. 2.76 2.6 2.94 2.08 1.95 2.35 Mand. 0.93 1.01 1.31 1.07 1.65 1.13 VCP 0.39 0.38 0.28 0.51 0.64 0.43 Collective Protection VOTE 1.18 1.26 1.31 1.87 0.75 1.26 Vol. 0.18 0.26 0.11 0.73 0.54 0.39 Mand. 1.78 1.51 1.72 2.11 1.47 1.76 Looking across columns of each row of Table 4, we see again that differences across countries generally correspond to the behavioral predictions laid out in the previous section (Prediction 3), i.e., that the subjects in high trust countries are generally more successful in achieving cooperation by allocating more to production and less to theft. In NCP, the high trusting Austrian and U.S. subjects attain considerably higher production than do Mongolians and Koreans, with Mexican subjects in between. The line-up in VCP is similar except that the U.S. subjects in this case join the Korean and Mongolian ones with lower efficiency. Adding to this the fact that highest efficiency is shown by the Austrians and lowest by the Mongolians also in VOTE treatment, there is a definite indication of between-country differences in proclivity to
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cooperate. Many of these differences are found to be statistically significant in non-parametric tests. 19 The VOTE treatment merits a closer look. We observe considerable variation in institutional preferences among subject pools, with the proportion of individual votes in favor of the mandatory scheme ranging from 29.5% in Mongolia to 69.7% in Austria, with the U.S. (58%), Mexico (61.1%) and South Korea (63%) at positions in between. The frequency of selection of the scheme by groups’ majorities follows a similar but not identical order, ranging from 22.5% in Mongolia, to 62.5% in the U.S., 75% in South Korea, 80% in Austria and 82.9% in Mexico. These differences in the preferences for and choice between the two schemes are statistically significant according to Kruskal-Wallis tests (p < 0.05), and institutional preference tends to be relatively stable over time. 20 Not surprisingly, these differences translate into significant differences in achieved production and earnings.



21



An investigation of what



differences in behaviors in Phase 1 are predictive of voting for the mandatory scheme, using multivariate regressions, finds that initial choices among production, theft, and private protection are not significant predictors of voting, but country of subject pool is. 22
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Between-country differences in allocations to production are found to be significant by Kruskal-Wallis tests (see Table D.2 in Online Appendix). Mann-Whitney tests for differences between each pair of countries reveal that the difference in allocations to production in NCP is statistically significant for Austria and South Korea (p = 0.018), Austria and Mongolia (p = 0.015), South Korea and Mexico (p = 0.082), South Korea and the U.S. (p = 0.036), Mexico and Mongolia (p = 0.063), and Mongolia and the U.S. (p = 0.010). Parallel tests show the difference in allocations to production in VCP to be significant between Austria and South Korea (p = 0.049), Austria and Mongolia (p = 0.007), and Austria and the U.S. (p = 0.021). These tests use group averages across all 24 periods as the units of observation. 20 Six out of the eight VOTE treatment groups in S. Korea, and five out of the seven VOTE treatment groups in (each of) Austria and Mexico, selected the mandatory scheme in all votes or in four out of five votes, while six of eight groups in Mongolia chose the voluntary scheme in all or in four out of five votes. In the U.S., two groups chose the voluntary scheme in all votes and five out of the remaining six groups chose the mandatory scheme in all or in four out of five votes. See Appendix Table D.4 Part B for details. 21 In the Kruskal-Wallis tests for differences by subject pool in phases 2 – 5 of VOTE regardless of chosen scheme, amount allocated to theft and amount allocated to collective protection both differ among countries with p = 0.087 and p = 0.095, again using group average observations. 22 We estimated a regression in which the scheme an individual voted for at start of Phase 2 is the dependent variable, and her allocations to private protection and theft in period 1 are explanatory variables. Neither variable obtained a significant coefficient. When we add dummy variables for each country, with Mongolia the omitted category, the allocation variables remain insignificant, but each dummy is significant at the 5% level or better. Apart from differences with Mongolia, only the U.S. and S. Korean coefficients significantly differ from each other at the 5% level, with tests of differences of the coefficients for Austria and S. Korea and those for Mexico and S. Korea yeilding p-values of 0.10 and 0.11, respectively. See Online Appendix Table D.5.
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Table 5. Producing Wealth: Determinants of Allocation to Production (1) (2) (3) VARIABLES NCP VCP VOTE Trust (Country Trust Index) Period (1 through 24) Gender (1 male, 0 female) Major (1 Econ, 0 other) Semester (# semesters enrolled) Loss to others’ theft in t-1 Collective Protection Level



0.017* (0.009) -0.007 (0.008) -0.468** (0.163) 0.019 (0.221) 0.014 (0.037) -0.009*** (0.002)



0.008 (0.005) 0.015 (0.011) -0.336*** (0.175) 0.058 (0.181) 0.032 (0.023) -0.013*** (0.002) 1.136 (0.562)



3.686*** (0.603)



4.239*** (0.444)



0.009* (0.005) 0.004 (0.009) -0.302** (0.145) 0.245 (0.173) 0.021 (0.025) -0.012*** (0.002) 1.754*** (0.494) -0.384* (0.217) 4.378*** (0.490)



3,450 0.043



4,232 0.038



3,800 0.185



Scheme (1 = Vol., 0 = Mand.) Constant



Observations R-squared



Note: OLS regression of subject’s token allocation to theft with robust standard errors clustered at the group level, in parentheses. The asterisks *, ** and *** indicate statistical significance at 10%, 5%, and 1% levels.



As an additional test of whether and to what extent trust (a country-level characteristic) 23 makes a difference in our experiment, we ran a series of regressions that control for the subjects’ demographic characteristics, time trends, and endogenous factors such as the level of collective protection and the loss of wealth due to other subjects’ successful theft attempts. The two dependent variables are the per-period token allocation to production (Table 5) and theft (Table 6) that are our measures of cooperation. No matter what dynamics a group has, success ultimately means more production, because theft and protection are wastes from a social standpoint. Theft, however, is important because it is a clear and undisputable symptom of failure of cooperation. Table 5 shows the results of OLS regressions of the determinants of allocation to production with robust standard errors clustered on groups. Table 6 shows similar regressions with the number of
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For the definition and sources, see again the discussion in section 3.3, above.
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tokens allocated to theft as the dependent variable. The demographic information was collected in a short post-experimental survey. The Mongolian results are not included in the NCP regression because of a coding error that prevented matching individuals’ survey responses to their behaviors, in that treatment’s sessions, possibly lowering the significance level of the regression results. In VOTE treatment, we use the data from periods 5 to 24 only, i.e. those periods in which the voting mechanism was available. In the production regressions (Table 5), trust makes a significant difference in NCP and VOTE, but not in VCP, in which trust falls short of significance when other factors are controlled. In the theft regressions (Table 6), the trust variable is significant in VCP and in VOTE, but not in NCP. 24 Overall, however, we see support for our conjecture that the general trust level of a country is brought into the lab and makes a difference in the experiment. 25 The regressions also show several interesting results. In general, female subjects produce more and steal less. 26 There is no significant time trend in production, which is consistent with the visual information in Figure 1. Concerning the variables endogenous to the game, falling victim to theft in the previous period significantly reduces a subject’s allocation to production and (as mentioned in our previous remarks on dynamics) increases that to theft, while fewer tokens are devoted to theft at higher collective protection levels. The increasing trend of theft in VCP and VOTE (in Figure 1) is confirmed. 27 We conclude that trust matters, but so do the endogenously unfolding dynamics and some of the subjects’ demographic characteristics. These findings broadly support Prediction 3.
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As mentioned earlier, the Mongolian data are excluded in the NCP regression due to a coding error. The results are qualitatively similar for other variables when the Mongolian data are included and gender, major and semester are left out of the regression. 25 An alternative would be to use country dummy variables rather than the continuous trust measure, given that the measure takes a common value for all individuals of a given country. However, our approach provides a convenient way to check whether between-country differences are potentially attributable to differences in trust. See Table 2 in Herrmann et al. (2008) which adopts the same approach. 26 Possibly female subjects allocate less to theft because they are more cooperatively inclined or less aggressive, but the experimental literature on gender differences suggests that a more likely explanation lies in a well-documented average tendency of females to take fewer risks (see, e.g., Croson and Gneezy, 2009). Risk-aversion could discourage theft in our setting because the returns from theft are uncertain not only due to the unknown level of others’ private protection allocations, but also because others may attempt subsequent retaliation by stealing back. We know of no other reported experimental observations on gender differences with respect to theft. 27 Looking at the VOTE treatment data by country, we see that the increasing theft is observed in South Korea and Mongolia, but not in the other three countries (see Figure D.6 in Online Appendix)



23



Table 6. Stealing from Others: Determinants of Allocation to Theft (1) (2) (3) VARIABLES NCP VCP VOTE Trust (Country Trust Index) Period (1 through 24) Gender (1 male, 0 female) Major (1 Econ, 0 other) Semester (# semesters enrolled) Loss to others’ theft in t-1 Collective Protection Level



-0.008 (0.009) 0.012 (0.007) 0.767*** (0.190) -0.155 (0.261) 0.002 (0.043) 0.022*** (0.003)



-0.008** (0.004) 0.016** (0.008) 0.430*** (0.143) -0.074 (0.211) -0.033* (0.024) 0.019*** (0.003) -2.491*** (0.389)



2.386** (0.674)



2.270*** (0.310)



-0.009** (0.004) 0.016** (0.008) 0.325** (0.129) -0.216 (0.142) 0.033 (0.025) 0.015*** (0.003) -2.297*** (0.311) 0.312** (0.146) 2.402*** (0.350)



3,450 0.084



4,232 0.088



3,800 0.208



Scheme (1 = Vol., 0 = Mand.) Constant



Observations R-squared



Note: OLS regression of subject’s token allocation to theft with robust standard errors clustered at the group level, in parentheses. The asterisks *, ** and *** indicate statistical significance at 10%, 5%, and 1% levels.



7. Conclusion We used laboratory decision-making experiments to study the extent to which individuals succeed in establishing secure rights to property that permit a socially efficient allocation of resources to production. In addition to a purely anarchic setting in which a private protection technology and voluntary abstinence from theft are the only ways to make property secure, we studied two treatments that incorporate a technology of public property protection simulating real world counterparts (e.g., police in a law-bound polity). In its initial appearance, the collective protection technology is voluntarily funded, thus adding a second element that reinforces the social dilemma aspect of property rights. In our third treatment we let subjects largely skirt their social dilemma by introducing a coercive tax-like mechanism for mandatorily funding collective
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protection. We implemented the three treatments using subjects in five economically, institutionally, and culturally distinct countries. Our results in the treatments without voting resemble those of social dilemma experiments such as the voluntary contribution mechanism. Attempts to cooperate are rarely entirely absent, as indicated by the fact that 30 – 40% of the Austrian, Korean and U.S. subjects completely refrained from theft in first period play. But overall efficiency was closer to the noncooperative equilibrium prediction than to the social optimum, in part due to the oft-observed decline of cooperation over time. Only about a quarter of potential gains from cooperation were achieved in NCP, and slightly over a third in VCP. In our VOTE treatment, a majority of subjects voted rationally to fund collective protection by a mandatory levy, in line with the way in which governments help to address the dilemma of property in modern democratic societies. Introducing the opportunity to impose mandatory collective protection led to the highest levels of efficiency gains in all countries – 48% of the gains potentially available, versus 37% in VCP and 25% in NCP. With a substantial minority of votes favoring the non-mandatory institution and with frequent choice of lower-thanefficient tax levels, however, the institutional solution fell short of its theoretical potential in more than a few groups and periods. Although treatment effects were highly consistent across countries, we also found interesting cross-country variation which we showed to correlate with differences in country trust scores measured in large-scale international surveys. This result supports the view that underlying normative orientations and expectations about others matter in determining performance of given institutions. For example, many individuals seemed willing to refrain from theft conditional on others not stealing, which makes expectations of the proportion of others who would steal an important determinant of initial cooperation. Positing that expectations of the frequency of theft within subject pools are correlated with people’s trust in others helps to explain observed cross-country variation in allocations to protection. Our findings also provide support to the view that social capital facilitates cooperation, thereby promoting economic efficiency. And differences in trust levels can help to explain the variation in subjects’ inclinations to employ a mechanism akin to a government to fund collective protection from
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theft: almost 70% of Austrian subjects but less than 30% of Mongolian ones on average voted to make contributions to collective protection mandatory in the VOTE treatment. 28 The choices of our experimental subjects support the argument that normative constraints may play a part in making property secure, but that they require supportive initial beliefs and channels of reinforcement. The operation of institutions to support collective action is likewise shown to be possible, but not automatic. The underpinnings of effective norms and good institutional choices are to a significant degree historically and culturally contingent. Crosscountry evidence from outside of the lab may also be called on in support of the idea that secure property rights are requirements of more productive economies. The fact that the per capita incomes of the five countries from which our subjects were drawn are positively associated with perceptions of safety, social trust, quality of government institutions, and ultimately with the efficiencies achieved in the lab by our subjects, suggests interconnections that are worthy of further study.
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In addition to reflecting differences in trust of other individuals, in general, different inclinations to vote for the mandatory collective protection institution could also reflect differences in views of government. Figure D.7 of the Appendix shows a suggestive alignment between a country-level governance index (constructed from World Bank indicators on government effectiveness, rule of law, and control of corruption) and the proportion of individual votes for the mandatory institution.
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