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Abstract

We propose a novel laboratory experiment to document the pressure to share income within

social networks in Africa. We find that the redistributive pressure exerted via the possibility

of receiving a claim increases altruism, while the possibility of hiding from such claim

reduces it. Our results indicate that sharing norms are crucial drivers of giving to other mem-

bers of the network. We also find that pressure to share has a detrimental effect on the

undertaking of profitable but risky investments.

1. Introduction

The sharing of resources within social networks is a strong norm in many developing coun-

tries. Cash, goods and in kind services are transferred to other members either voluntarily or

as a response to a direct request [1–9]. This behavior can be thought to be an expression of

altruistic preferences towards relatives and nonrelatives [10–12]. An important issue is

whether altruism is instead the product of binding sharing norms that may have potentially

negative economic implications both in terms of less investment in income generating activi-

ties and an increase in resources spent on hiding income. As noted by [13] (p.192), the rich

may help the poor ‘less from a spirit of liberality than as response to the palpable pressure their

neighbours and kin brought to bear upon them.’ A recent and growing body of literature,

using both observational and experimental approaches, provides empirical evidence that this

may be the case. It shows, indeed, that individuals may implement costly activities such as hid-

ing to prevent redistributive pressure [14–20].

In this paper we use a laboratory set up to provide experimental evidence showing how

explicit redistributive pressure affects both an individual’s decision to share resources and to

undertake a profitable investment. The laboratory environment is particularly useful in

addressing these research questions (see [21] for a comprehensive review). First, the random

allocation of individuals to different conditions allows for the estimation of effects that are not

correlated with other variables. Findings are therefore not prone to omitted variables bias. Sec-

ond, the mechanisms underlying a specific empirical relation can be further studied and

probed. We, thus, provide an experimental design where sharing pressure and the possibility
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to hide from it can be manipulated. We then observe both the subjects’ investment decisions

and their redistribution of resources within their social network.

The experiment was conducted in rural Tanzania and it was framed in the context of a typi-

cal social network in a developing country. We used a modified dictator game with multiple

recipients where there is an important interplay between investment decisions by the senders,

explicit claims from the recipients and possibility to hide at a cost. In some treatments, recipi-

ents are thus allowed to claim some of the resources from the senders they are related to, while

in others the senders had the possibility to hide their resources at a cost. This is in the spirit of

[22–23]. Both experiments indeed allow for the possibility to opt out from a situation of giving.

This experimental condition allows us to explicitly study the role of pressure on investment

and resource sharing. This is a novel experimental feature that allows to explicitly and simulta-

neously testing behavioral responses both in terms of investment and giving decisions under

redistributive pressure.

Context of social ties

Framing and creating artificial social ties in the laboratory is used in studies on group identities

and individual decisions (e.g., [24–25]). This is a very central social organization and key provider

of social capital in Sub Saharan Africa. Differently from other types of networks (e.g., friendships),

membership is determined via bloodlines or marriage and it is not “the result of individual

choice” [26]. Ties created by bloodlines promote altruism and regulate access to resources and ser-

vices (e.g. [27–28]) as well as govern social relationships and marital customs. Redistribution and

sharing of resources within social network is a means to provide economic and social security ([1]

and [29]). In the absence of formal insurance and credit markets, these networks provide opportu-

nities for risk sharing and a social safety net for the unlucky ([3], [5], [9] and [30–31]). This type

of social networks may also matter because “the ties of common experience, altruism and heritage

among family members enable families to transcend some of the information problems barring

the development of impersonal markets” ([32], p.1167). [33] extend the basic mutual insurance

under imperfect commitment model, and consider the implications of altruism entering into

sharing relations. Altruism tends to ameliorate commitment problems, and increases the potential

gains from income pooling and mutual insurance ([34]). Members of the social network may thus

claim assistance from others when necessary. Networks may also help to restrain opportunistic

behavior of members or free riding, lower transaction costs, facilitate the exchange of information,

and enable communities to overcome social dilemma situations.

Emphasizing the strength of the moral obligations towards the less lucky members of the

network, [35] refer to the concept of “forced solidarity”. They show that, in Cameroon, a sig-

nificant portion of sample individuals borrowed money at a cost even if they had available sav-

ings. They argue that the reason for this costly behavior was to avoid the pressure from others

to share their resources by using borrowing to signal financial difficulties. Social sanctions

(e.g., social stigmas) may be faced by those who defect from the moral imperative of sharing

([36]). [2], for instance, discusses the role of witchcraft and ostracism. These are very impor-

tant sanctioning mechanisms that make it unlikely for individuals to avoid the sharing requests

of the network ([37]). Social stigma, as well as implications of any retaliation, can “fall on the

defectors as well as on other members of their clan, increasing the cost of breaching the con-

tract” ([38], p.1733).

Findings

Our main results are as follows. First, we find that sharing pressure significantly increases

altruistic behavior. The highest level of giving is, indeed, found when subjects are exposed to
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explicit sharing pressure from perfectly informed members of their social network (interest-

ingly, 96% of the receivers in the claim treatment made a claim to others). This result is consis-

tent with existing findings, from both developed and developing countries, interpreting hiding

as a strategy to reduce giving e.g. redistributing a smaller fraction of resources ([18–19, 22–23,

39–40]). Second, we find evidence that the size of investments are smaller when the redistribu-

tive pressure is larger and that individuals use hiding (at a cost) to fend off requests from other

members of the network. Third, we find that income affects giving decisions only when redis-

tributive pressure is higher. This suggests that giving behavior is based also on social norms

and it may not only be driven by altruistic preferences ([10, 41–42]).

These results are relevant for three broad strands of literature. First, and most obvious, is

the literature on altruism and giving ([10–12, 43–45]). Our study provides a crucial alternative

explanation of sharing resources. The act of giving (implying resource sharing) can be a reflec-

tion of pure altruistic preferences, or it can be the result of strong sharing norms that might be

amplified by pressure from others. This has been termed in the behavioral literature ‘involun-

tary giving’ ([23, 28, 46]). Using the laboratory environment, we find that a non-negligible part

of sharing is the results of social norms and sense of duty. Second, our study relates to the

strand of literature on the economic implications of social networks. Households anticipating

that their income will be subject to redistributive pressure may try to avoid this by making ill-

suited economic decisions. They may, for instance, change their consumption, saving and

investment decisions ([15, 47–48]). [18] provided some experimental evidence showing that

females are less likely to undertake profitable, but risky prospects when observed by their rela-

tives. [19] showed that sharing pressure reduces the productive incentives of entrepreneurs,

leading them to invest less in their business than they otherwise would. [49] also showed that

individuals belonging to larger social networks are less likely to adopt some agricultural tech-

nologies in rural Ethiopia. In most of these papers, avoiding the pressure to share is the key

explanation behind the observed pattern in the outcome variables. In this literature sharing

pressure is inferred by the simple comparison of a situation in which one’s resources or invest-

ments are observable to the others, versus a situation where hiding them is possible. Our

experimental design aims to probe this mechanism further by explicitly relating claims to hid-

ing and investment decisions. Third, our paper relates to the small body of literature on

income hiding in village economies. Hiding income can be an explanation for incomplete risk

sharing and therefore may play a very important role in explaining barriers to insurance in a

developing country context ([17, 19]). It also plays a role in the possibility to achieve first best

allocation in dynamic consumption models ([50]). To our knowledge, this is the first paper

providing the laboratory evidence of the hiding income hypothesis. Our main novelty lies in

the fact that we include explicitly peers in the experimental setup, and we allow them to make

explicit claims. We propose also a hypothesis based on rational inattention that is consistent

with what we find in the experiment.

This paper proceeds as follows. Section 2 presents our experimental design and general pro-

cedures. Section 3 details experimental results. Section 4 investigates the nature of the norms

followed by subjects with a simple theoretical approach. Section 5 concludes the paper.

2. Experimental design and procedures

The key feature of our experimental design is to replicate a real life situation, typical in context

of a Sub Saharan Africa, where people can make a risky investment decision and they poten-

tially face claims to share their resources with others. We, therefore, created fictitious social

networks from groups of 6 people with different artificial ties, as described in Table 1. There

are 2 types of individuals in the network: type A subjects (senders) and type B subjects
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(receivers). Subjects are presented with hypothetical links characterized by different degrees of

genetic distance. The relationship between type A and B thus varies artificially in the degree of

closeness. Every subject in a group is therefore interacting with what corresponds in the fram-

ing of the experiment to a close family member, a member of the extended family or a village

neighbor. This structure can be described as a ring structure where links partially overlap. So,

for instance, B2 is close member of the family of A2, member of the extended family of A1 and

neighbor of A3.

Different relationships represent different strength of ties. Different strength of ties implies

different levels of altruism and sharing ([51]). To capture this feature we differentiate the maxi-

mal amount of giving according to different strength of social ties. Subjects A can therefore

freely give a maximum of 50% of their money to a member of the close family (e.g. siblings), a

maximum of 30% to a member of her extended family, and a maximum of 20% to a neighbor.

This bounding structure, while allows participants to freely allocate their resources to the oth-

ers, does emphasizes the fact that the closeness of a relationship is important ([11–12]). Find-

ings from dictator games also show that as social relationships become more distant less

resource are given (e.g., [52–53]). This is also consistent with the notion of altruism towards

relatives in economics ([28, 51, 54]), evolutionary biology and psychology. Individuals will

preferentially assist their close relatives ([27, 29, 55]). Help and cooperation is also more likely

to happen among relatives rather than non-relatives ([56]).

Each subject has access to the same structured social network. They were randomly

assigned into one of 4 conditions (described below) as well as to the role of being type A or

type B subjects. Conditions are all characterized by anonymity and no real-life elements were

present in the analysis. Subjects could not see with whom they were matched with or what role

subjects in other rooms were assigned. A chart of the structure of the network was displayed in

the rooms in order to facilitate the understanding of the matching process.

The experiment is played in one shot. Type A subjects are endowed with 5000 ECU (Exper-

imental Currency Units) corresponding to 5000 Tanzanian Shillings, while type B subjects are

endowed with 2000 ECU. The daily wage for a participant in the region is 7000 shillings a day.

The first decision that type A subjects have to make is how much of the endowment to invest

in a risky project. If the project is successful, the amount invested will be tripled. If it is instead

unsuccessful there is no return and the investment is lost. The type A subjects can invest how

much they want of they own endowment (from 0 to 5000 ECU). The probability of a successful

outcome is 50%. Once we have determined the outcome of the investment by tossing a coin,

the type A subject decide how much she would like to give of her resources to the three type B

subjects who are related to her (her social network). We will observe this giving decision under

a number of different experimental conditions. There are two key parameters in our design: (i)

claim–whether or not the type B subject can claim money from the type A subjects in her net-

work; and, (ii) hide–whether or not the type A subject can hide her income at a cost following

a positive outcome from the risky investment. It should be stressed that no deception was in

place. The set of instructions given to the B players in fact mentioned that the A players would

have the possibility to hide at a cost. For example, in the claim and hide condition a B player

who was informed that the A player paired with her had 5000 ECU could infer that either the

Table 1. Social network in the experiment.

Subject B1 Subject B2 Subject B3

Subject A1 Close family Neighbor Extended family

Subject A2 Extended family Close family Neighbor

Subject A3 Neighbor Extended family Close family

https://doi.org/10.1371/journal.pone.0212747.t001
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latter did not invest or could have decided to hide resources. The 2x2 design generates 4 condi-

tions in total: one control and three treatments. In the baseline (control) condition, the type B

subjects are assigned a passive role. In essence, this is a standard dictator game (with multiple

receivers and senders) and it is used to measure pro-sociality without any external pressure

from members of their network.

The pressure for sharing is explicit in the claim experimental condition (or treatment). In

this condition, the type B subjects are able to make a claim on resources from any type A sub-

ject who is a member of their network. This treatment captures the extent of network redistrib-

utive pressure. Claims are not binding by design. Type A subjects can give zero if they wish.

Again, we impose different (and consistent with the previous) bounds to distinguish and char-

acterize the strength of the ties. The maximum amount that this type B subject can claim is

50% from a member of her close family, 30% from extended family and 20% from a neighbor,

consistent with the type A subject’s giving constraints. This implies that both sharing and hid-

ing are affected by genetic distance in the same way. Subjects A potentially share more with

closer kins an face higher costs when they hide from their closer relative. This prevents possible

strategic behavior as one player could in principle condition the choice on hiding on the out-

come of the lottery. The way the social ties bind is the same. All type B subjects linked to a type

A subject will know her total income after the risky decision is made. To allow for a possible

evasive response from the sharing pressure we introduced a hide treatment. In this treatment

the type A subject can hide her positive income from the investment decision. This comes at a

different cost: 500 ECU to hide from close family, 300 ECU to hide from extended family and

200 ECU to hide earnings from a neighbor. It is, therefore, morally more costly to hide from

closely related individuals rather than more distant ones. Obviously, type A subject must make

this decision before the outcome of the risky investment is known. These two choices can be

thought as simultaneous. If the type A subject decides to hide the outcomes of the investment

decision, the type B subject will be informed that the outcome equals the initial endowment

(i.e. 5000 ECU) even if they made a successful investment. In the event of a loss, the (true)

income of the type A subject after the loss is revealed by type B subjects (i.e. 5000 ECU minus

the invested amount). This replicates the real-life situation where the initial investment has

been hidden, but no effort is taken to hide the loss at the time the loss is realized.

In a last treatment called hide and claim, while type A subjects can hide their investment

outcome, type B subjects can still make a claim. This condition assesses if hiding at a cost is a

viable strategy to buffer against the explicit sharing pressure exerted by the network. We sum-

marize our experimental design in Tables 2 and 3. It can be seen how the design allows us to

investigate both separate and joint effect of hiding and claims on investment decisions as well

as on sharing behavior.

Table 2. Experimental design.

Give without claims Give in response to claims

Hiding income not possible Baseline Claim

Hiding income is possible Hide Hide and claim

https://doi.org/10.1371/journal.pone.0212747.t002

Table 3. Resources sent to network members (t test, difference in means).

No claims Claims P-values

Hiding income not possible 1093 1806 0.09

Hiding income is possible 418 588 0.48

P-values 0.01 0.01

https://doi.org/10.1371/journal.pone.0212747.t003
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In the hide and claim treatment, type A subjects make the decision to hide their final

income from any or all the type B subjects related to them before any investment is made.

They then decide how much (if any) of their initial resources to invest in a risky prospect and

how much to save. Following the outcome, if the type A subject has not chosen to hide the out-

come, their final income is communicated to the type B subjects (in the no hiding treatment).

In the case of the type A subject deciding to hide the outcome, the type B subjects will be told

that the type A subject has 5000 ECU in the case of a successful investment, or the actual

amount remaining after investment in the case of failure. The costs of hiding and the maxi-

mum giving and claim amounts remain as in other treatments. The complete game theoretical

representation of conditions is presented in Fig 1.

Procedures

A total of 240 undergraduate students were recruited at the Sokoine University of Agriculture

(SUA) in Morogoro, Tanzania, which is the second largest university in Tanzania. The univer-

sity gives courses in a wide range of subjects such as agriculture, business, development, geog-

raphy and planning. Students participated voluntarily in response to advertising for a paid

decision-making experiment. The IRB was not needed as the study was not of medical nature.

The treatments are not drug or placebo. No physical or psychological risk is entailed. Partici-

pants gave their informed consent to participate at the beginning of the experiment by ticking

a box on the consent form to express consent. The experiments were always played in condi-

tion of anonymity. Upon arriving at the experiment location, participants were randomly allo-

cated to different room representing different roles. When the experiment began, they

Fig 1. Game theoretical representation of the four experimental conditions. Note first that from a game theoretical

perspective the moves of B are irrelevant information for A, even if she has other regarding preferences (i.e., this is just ‘cheap

talk’). So, from a theoretical perspective, these four games in extensive form are equivalent, however we define payoffs. Note

also that B moves only in the ‘claim’ treatments, but her information set is different in the two cases. In the ‘no hide & claim’

case, B has perfect knowledge of the history of the game when she makes the claim. In the ‘hide & claim’ case, when B has to

move, she faces uncertainty if A has chosen to hide (in the left arm), and in that position (in that information set) she also does

not know the investment that A made.

https://doi.org/10.1371/journal.pone.0212747.g001
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received oral and written instructions in both Swahili and English. A short quiz was then dis-

tributed to ensure that the tasks were fully understood. The correct answers were written sub-

sequently on the black board. Participants then had to possibility to ask any remaining

questions they had in privacy. Each subject would share the room with others playing the same

role as them. They could not therefore see with whom they were paired with. All answers and

decision taken in the experiments were private and could not be observed by others. In the

room, subjects were given additional time to read the instructions and they were then asked to

fill a small questionnaire to collect some basic socio-economic data. Payments were made at

the end of the experiment in the respective rooms. Each room was vacated in a sequential fash-

ion to avoid that participants with different roles could exit the building at the same time.

Given that we address an investment decision, risk preferences may matter. We therefore con-

ducted a very simple elicitation task. Participant were asked to self -assess their risk tolerance

on a scale 1 to 6. We then used this simple hypothetical measure as a control in the regressions

(see, [57] for the validity of hypothetical measures and [58], for the mapping of elicited risk

preferences in real life in developing countries). The full list of variables and their summary is

reported in S1 Table. The balance test, reported in S2 Table, shows some differences in some

controls variables. It should be noted, though, that only the variable married is, in fact, statisti-

cally significant across the different treatments. While the differences do not seem suggestive

of any systematic pattern, they clearly highlight a situation that is not ideal.

3. Results

In this section we present the results of the set of the experiments. We first present the simple t

tests (Table 3), and then we present the econometric models of the giving analysis and the

results of the investment behavior. We find that subjects that faced redistributive pressure

increased giving behavior. Sharing pressure plays a significant role in determining the amount

of resources that will be distributed within the network. Type A subjects send the largest

amount (1806 ECU about 26% of the average experimental endowment) to the type B subjects

if they are exposed to explicit claims and cannot hide their income at a cost (in the claim no
hide experimental condition). A polar opposite situation is presented in the hide and no claim
treatment. In this condition type B subjects are not able to make claims; thus type A subjects

can further reduce sharing by the possibility of hiding their resources. In the hide and no claim
treatment we find that the lowest amount of resource is sent, on average, by type A subjects

(418 ECU about 7% of their experimental endowment) to type B subjects. The experimental

condition that does not allow individuals to be exposed to redistributive pressure (claims) is

the standard dictator game. In this set up senders also do not have the possibility to hide at a

cost. The amount of resources sent to the network is 1093 ECU (15% of the experimental

endowment). Of special interest is the experimental condition where we can simultaneously

observe redistributive pressure and the possibility to escape from it. That is, the claim and hide
treatment. We test, therefore, how much giving in response to claims is sensitive to the possi-

bility of hiding. We find that in the claim and hide treatment, type A subject send 588 ECU in

response to the claims of the type B subject. This corresponds to only 8% of the average experi-

mental income. A figure that stands in stark contrasts with the 26% found in the absence of the

possibility to hide at a cost.

We also run a regression model (reported in Table 4) to test the impact of the different

treatments on the amount sent from type A subjects to the type B subjects while adding a large

set of controls such as age, gender, religion, land owned by family, if help their parents in farm-

ing activities, year of study, marital status, and elicited risk preferences. Results, reported in

column (1), are very consistent with the simple differences in means.
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The omitted category is the baseline scenario (standard dictator game: no claims and no

hiding). Results show that the presence of an explicit claim from one’s social network increases

giving by the senders while the experimental condition as the opposite effect of reducing it.

Column (2) reports the estimation results with the inclusion of the total amount of claims

received by the senders as a control. This is a very relevant variable as it allows to control for

the extent of the sharing pressure. Its estimated coefficient is positive and highly statistically

significant. Senders increase their transfers when facing larger requests.

Our design also allows us to test if hypothetical genetic distance matters in the way claims

are dealt with. We test if senders are giving more in response to claims that are placed by other

participants that are presented to them as closer relatives. We thus test more resources are sent

to the members of the social network with whom there are hypothetical closer links. To take

into consideration for the simultaneity of the decisions taken by the sender a Seemingly Unre-

lated Regression (SUR) model is adopted ([59]). We therefore estimate the three models simul-

taneously and allow for the correlation in the error terms. Table 5 shows that results are

Table 4. Resources sent to network members. OLS estimates.

Baseline: Standard dictator game (no claims, no hiding)

Controls Controls and claims

(1) (2)

Claims 566.5��� 1075.7���

(85.27) (228.1)

Hiding and claims -957.3��� 0

(163.1) (0.00000284)

Hiding and no claims -642.9��� 0

(102.2) (1.16e-13)

Age -18.48 -34.20

(23.62) (37.53)

Gender -25.99 181.8���

(235.9) (48.93)

Religion 8.388 -705.0���

(300.1) (197.3)

Help parents 300.5� 245.5���

(160.0) (64.05)

Land 0.779��� -4.797

(0.0594) (5.897)

Risk aversion 53.49 66.92���

(71.08) (11.84)

Experimental endowment 0.126 0.155���

(0.0789) (0.00760)

Married 710.2��� 406.4���

(273.4) (14.00)

Claims received 0.0935

(0.163)

N 120 60

adj. R2 0.386 0.541

Session clustered standard errors in parentheses� p< 0.10, �� p< 0.05, ��� p< 0.01. Small cluster correction applied

([60]). All specifications include year of study fixed effects. Constants not reported.

https://doi.org/10.1371/journal.pone.0212747.t004
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qualitatively consistent with the simple testing of difference in means. Standard errors were

clustered at the session level. Correction for small number of clusters was applied ([60]). The

omitted reference group is the hiding and no claim treatment. We make this choice because

this is the benchmark case where individuals are exposed to the lower levels of peer pressure

from the network. We add a set of controls in column (1) and column (2). In the latter we pres-

ent the results where we control for the amount of the claims presented by the member of the

close family, the extended family and the neighbor respectively.

Hiding does not only allow giving less in response to claims from the social network. It

does also allow giving zero. Fig 2 reports the frequency of zero resources transferred in

response to claims under the two different conditions no hiding and hiding.

Only 16% of participants give zero to members of the network when hiding is not possible.

The remaining 84%, instead, shares resources. The difference is statistically significant at 5%.

The difference is much less striking (and not statistically significant) when hiding is possible.

In this condition, 43% of participants give zero while the remaining 57% share resources in

response to claims.

Table 5. Total resources sent to network according to their degree of relationship. SUR results.

Sent to close family Sent to extended family Sent to extended family Sent to neighbor Sent to neighbor

Controls Controls and claims Controls Controls and claims Controls Controls and claims

Baseline: Standard dictator game (no claims, no hiding)

(1) (2) (3) (4) (5) (6)

Claims 338.6� 503.1� 141.1 237.2 135.7 237.2

(183.0) (301.7) (102.1) (185.5) (86.74) (185.5)

Hiding and claims -419.9 . -149.4 . -16.96 .

(285.0) . (159.0) . (85.64) .

Hiding and no claims -319.0� . -225.7�� . -70.79 .

(169.7) . (94.67) . (81.10) .

Age -9.537 -7.602 5.073 1.891 -1.098 1.891

(16.83) (19.94) (9.388) (11.97) (7.177) (11.97)

Gender -22.32 91.01 -52.18 -69.35 55.81 -69.35

(129.1) (175.4) (72.01) (107.6) (61.94) (107.6)

Religion -23.55 -463.1� 0.296 -189.1 -5.539 -189.1

(186.3) (265.0) (103.9) (162.9) (88.80) (162.9)

Help parents 138.5 -30.87 94.05 112.1 63.72 112.1

(130.4) (204.8) (72.71) (125.3) (62.57) (125.3)

Land 0.287�� -2.927 0.327��� 2.124 0.174��� 2.124

(0.129) (6.728) (0.0722) (4.140) (0.0621) (4.140)

Risk aversion 37.13 22.88 18.16 -10.54 2.691 -10.54

(43.79) (69.14) (24.43) (42.43) (20.98) (42.43)

Experimental endowment 0.0675��� 0.0453�� 0.0274��� 0.0142 0.0300��� 0.0142

(0.0140) (0.0230) (0.00783) (0.0123) (0.00672) (0.0123)

Married 299.0 154.9 -14.16 -28.97 -28.97

(254.7) (333.0) (142.1) (204.8) (204.8)

Claims received 0.219��� 0.189��� 0.205���

(0.0423) (0.0355) (0.0528)

N 120 60 120 60 120 60

Standard errors in parentheses� p < 0.10, �� p < 0.05, ��� p < 0.01. All specifications include year of study fixed effects. Constants not reported.

https://doi.org/10.1371/journal.pone.0212747.t005
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Investment decisions

We now turn to the investment analysis to investigate some of the possible economic implica-

tions of sharing redistributive pressure. We test how the share of the endowment that is

invested is affected by different experimental conditions. Hiding and not claim is the reference.

Table 6 column (1) and (2) shows the results of the OLS and Tobit regression respectively. The

key idea is to test how exposure to sharing pressure may push individuals into lower invest-

ment decisions. We consider the condition no claim and hiding as the one where senders are

exposed to the lowest level of pressure. They do not receive claims and they can also show to

the others lower levels of income. This is the omitted category in the regression models. As

above, we find that redistributive pressure does matter. All the conditions that entail being

exposed to claims indeed are negatively correlated with both total investment and the share of

resources that is invested. We also find that hiding provides the behavioral shelter to reduce

sharing pressure.

4. What is the social norm?

In general, there are three different sources of altruism in a context like the present one. First,

altruism could be the manifestation of the Nash equilibrium of what is actually a repeated

game, possibly unobserved by the researcher. People, thus, share some of their resources in

one interaction because they expect to meet again. Second, it can be an intrinsic specification

of subjects’ utility function: people feel better when sharing, because they are intrinsically moti-
vated and have inbuilt in their utility function also the wellbeing of other subjects (see [61]).

Third, it can be the result of a social norm that people follow. [62] is among the first to distin-

guish the causes of observed altruism in the context of the dictator game. Alger and Weibull

[28, 46] discuss this at length in motivating their model of coerced altruism. More recently,

[63] proposes a model based on pure altruism and shows how giving is affected by income.

[64] distinguish between giving (moved by pure altruism) and giving in (moved by compliance

to social norms). [65] highlighted the importance of social norms of redistribution, in Sub-

Saharan Africa. [66] provided complementary evidence showing that in Tanzanian villages,

Fig 2. Frequency of zero resource given in response to claims. The impact of hiding.

https://doi.org/10.1371/journal.pone.0212747.g002
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individuals found it very difficult not to help one another. The experimental approach allows

us to provide a possible explanation for the underlying psychological mechanism at play. Our

experimental design rules out the first case: identities are anonymous and subjects cannot

reciprocate. So, we can focus exclusively on the other two sources: real altruism or social norm

of sharing. If subjects follow a social norm, it is also important to find evidence on how this

rule of thumb actually works in the cognitive process of subjects.

Sensitivity of type A subjects to the outcomes of the lottery

To obtain a first indication of the behavior of people, let us consider Fig 3 below. It does pres-

ent a summary of the behavior of type A subjects. On the x-axis we have the aggregate income

after the investment decision is made and outcome seen (minus the cost of hiding, if that

choice was possible and taken), on the y-axis we have the aggregate amount of giving to the

three type B subjects that the type A subject choses, possibly after claims have been made. First

of all, note that while in the hide treatment, all type A subjects decided to hide, in the hide and

Table 6. Investment analysis.

Total investment—OLS Share of the experimental endowment

invested—Tobit

Baseline: no claims hiding

(1) (2)

No hiding no claim -588.1��� -0.0849�

(51.44) (0.0471)

Hiding and claim -278.4��� -0.0403

(71.52) (0.0749)

No hiding and claim -249.7��� -0.0451

(65.22) (0.0492)

Age 13.62 0.00226

(8.697) (0.00467)

Gender 376.9� 0.0832��

(205.5) (0.0358)

Religion 471.1��� 0.0671

(133.5) (0.0517)

Help parents -335.9 -0.0687�

(221.3) (0.0362)

Land 0.311��� 0.0000567

(0.0334) (0.0000359)

Risk aversion 6.875 0.00818

(42.64) (0.0122)

Experimental endowment 0.0790��� 0.0000145���

(0.0272) (0.00000390)

Married 82.63 0.00245

(154.3) (0.0707)

N 120 120

adj. R2 0.222

Standard errors in parentheses� p < 0.10, �� p < 0.05, ��� p < 0.01. Small cluster correction applied ([60]) in (1). All

specifications include year of study fixed effects. Constant not reported. Session clustered standard errors in

parentheses� p < 0.10, �� p < 0.05, ��� p < 0.01. Small cluster correction applied ([60]). All specifications include

year of study fixed effects. Constant not reported.

https://doi.org/10.1371/journal.pone.0212747.t006
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claim treatment this choice was split. Overall, the linear fit shows that only those type A sub-

jects that are facing simultaneously the no hide and the claim conditions seem to condition the

amount given to type B subjects on the outcome of the investment. All the others seem indif-

ferent. We ran regression with the same battery of controls used previously. For the 30 A sub-

jects in the ‘nhc’ case the coefficient of income on quantity given is 0.25, positive at the 99%

confidence level. For all the 44 subjects that are either in the ‘hiding and claiming and no hid-

ing’ case or in the ‘no hiding and claiming’ case, the coefficient is 0.26, positive above the

99.9% confidence level. As is evident from Fig 3, in all the other cases (72 A subjects) we have

that this coefficient is only 0.02 and is not statistically different from 0. This outcome seems to

suggest that subjects, who are not expecting a claim (or expect a claim from people who do not

know the outcome of the lottery), decide how much to give even before knowing the outcome

of the investment and try to adhere to that choice.

The concept of ‘fairness’ that they adopt is social, and is independent of the (privately

known only in case of success) outcome of the investment.

For this reason, we propose an approach based on a simple hypothesis, discussed here

below.

Fig 3. Income before giving vs aggregate amount given of all A types. Colors and linear fits are for the different treatments: hnc is “hide, no claim” (in this

case all 30 A subjects decided to hide), nhnc is “no hide, no claim”, nhc is “no hide, claim”, and finally hc is “hide, claim”. In the fourth case 14 A subjects

decided to hide, while the other 16 decided not to.

https://doi.org/10.1371/journal.pone.0212747.g003
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The rational inattention hypothesis

We focus on type A subjects—the decision makers. First of all we assume that a type A subject

has the possibility to compute, on the basis of her endowment w, the amount ~yðwÞ � w, which

is what she perceives as socially fair to give out, and depends on her own preferences, her per-

ception of the social norms and on what she guesses that the other may think. For simplicity,

we assume that ~yðwÞ is linear in w (say, it is always 30% of w). Then, we assume that she has a

utility function of the following form:

uðw; yÞ ¼ w � y � bjy � ~yðwÞj;

where y is the actual aggregate amount that she gives to B subjects, β>1 is a constant, and |�| is

just the absolute value. This functional form is a version of the benchmark on other regarding

preferences from [67].

To be able to interpret the behavior of our subjects, we borrow from the literature on dual

reasoning in decision making (see [68] for a recent survey) and suppose that the type A subject

establishes what is the optimal y to give out before she actually knows the outcome of w: we

call y0 the outcome of this first estimation. Since β>1 and ~yðwÞ is linear, the optimal y0 com-

puted at this stage will actually be equal to ~yðEðwÞÞ. Then, after the outcome w is realized, the

decision maker may stick to the initial value y0 ¼ ~yðEðwÞÞ, or re-compute ~yðwÞ, with the

updated realized value of w. However, re-computing ~yðwÞ comes at a (cognitive) cost. In par-

ticular, before starting to think about the problem, a decision maker decides non-rationally

(we could say: by instinct) if she wants to use a low or high cognitive effort.

A very recent literature ([69–70] has formalized the concept of rational inattention. In this

theoretical framework the decision maker tends to be biased towards ex-ante optimal actions,

and if the information that she receives ex-post is not surprising, she will stick to the original

decision (the choice of sticking to ex-ante optimal actions is called frictional decision making).

In the literature, this typically happens if the stakes at play change (e.g., [71]) or if the framing

of the problem changes (e.g., [72]), and the use of dual reasoning in intertemporal choices has

been used by Fudenberg and Levine [73–74] to explain behavioral anomalies in consumption

choices. In all these applications, the decision maker is supposed to be in isolation. Here, we

want to understand under which circumstances the type A subjects will incur the cognitive

cost of processing new information, or instead they will choose rational inattention and keep

the choice that they made before the outcome of the lottery was known. We argue that in the

context of our experiment, type A subjects, as decision makers, incur this cost only if there is a

social pressure (a request from type B players) that is justified on hard evidence (i.e., the type B

players know the outcome w), otherwise the decision maker will stick to y0.

It is important to stress one aspect. In some cases, not taking into account the new realized

w may seem as an ex-post justification from the type A subjects: if they win in the lottery they

have a psychological justification to give out less than they would do if they were re-processing

the correct fair amount of ~yðwÞ. However, it is important to focus on those A subjects who

actually loose in the lottery. From the design of our experiment, not re-computing ~yðwÞ after a

loss comes at a monetary cost, and this can be only justified, in the context of this modelling

approach, assuming the cognitive cost that this new computation implies.

It is remarkable, from our experiment, that it is in the treatments no hide and claim and

hide and claim (in the latter case, for those 16 subjects who decided not to hide) that not re-

computing ~yðwÞ after a loss comes at a monetary cost. It seems to us that this can be only justi-

fied, at least in the context of our modelling approach, assuming that this new computation

implies a large cognitive cost.
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Consistency of the rational inattention hypothesis with the data

To test the implications of our hypothesis, we proceed in two steps, considering the shares of

wealth given out by the type A subjects under different treatments, choices, and outcomes of

the lottery.

First, we compare the cases where the combination of no hiding and claim is not present at

a cost for the subjects (i.e., all the subjects in the treatment no hide and claim and the 14 sub-

jects who decided to hide in the treatment hide and claim) with those 30 type A subjects who

cannot hide but receive no claim. In all these cases, the type A subjects turns out to be indiffer-

ent to the outcome of the lottery when giving. However, the first 44 have paid for hiding and

they seem to externalize this cost to the type B subjects giving less to them. The amount given

by the 44 subjects who pay for hiding was around 3% (2% to external, 2% to neighbors, 5% to

close family members); instead the amount given by the 33 subjects who receive no claims for

free was around 6% (6% to external, 3% to neighbors, 8% to close family members). Applying

Kruskal-Wallis equality-of-populations rank test, thes average outcomes are statistically differ-

ent at 90%, even if they are not independently in the 3 separated cases.

This outcome seems not consistent with pure altruistic motivations (because paying for

hiding is a waste for both players), but is consistent with the fact that some type A subjects try

to avoid the pressure for giving out because of social norms, even if it comes at a cost for the

type B subjects. Then, to better understand what drives or dual reasoning approach, we study

those type A subjects who actually lost the lottery. If we consider the treatment hide and claim,

where 16 subjects chose not to hide (among them 11 lost the investment) while 14 chose to

hide (among them 7 lost the investment). The amount given by the 11 unlucky subjects who

decided not to hide was around 2% (2% to external, 1% to neighbors, 3% to close family mem-

bers), instead the amount given by the 7 unlucky subjects who decided to hide was around

10% (10% to external, 7% to neighbors, 13% to close). Even with these low numbers, applying

Kruskal-Wallis equality-of-populations rank test, the average outcomes are statistically differ-

ent at 99%, even independently in the 3 separated cases of external, neighbors and close. In

principle, choice could depend also on the amount that is lost. However, our observations are

too few to make any differentiated claim for those subjects who lost more or less of their

resources in the lottery. This indicates that those subjects who decided to hide stick to a ‘fair’

proportion of their wealth to share with the others, independently on the outcome of the lot-

tery. This result is consistent with a dual reasoning approach, as the one we propose above,

where the A subject switch from a low to a high cognitive effort, after the outcome of the lot-

tery, only if they know that the B subjects are aware of this outcome.

Moreover, and still on this second point, comparing the two treatments nhc and nhnc, We

see that those who lost in the nhc treatment provide significantly less amount to the type B sub-

jects than those who lost in the nhnc treatment: in both cases they know that the type B subjects

know that they lost the lottery, but in the latter case the type B subjects are not going to ask for

a specific amount. We compare 7 A subjects who lost the lottery in the nhnc case with the 13 A

subjects who lost the lottery in the nhnc case. Even with these low numbers, applying Kruskal-

Wallis equality-of-populations rank test, the average share of wealth given out to B subjects are

statistically different at 90%, independently in the 3 separated cases of external, neighbors and

close. So, according to the dual reasoning approach, what makes the type A subjects switch to

a high cognitive approach and re-compute what would be fair to give out, is an actual request

from the type B subjects, which is based on hard evidence. This re-computation is made even

when it comes at a monetary cost for them, and more importantly, even if that would not be

perceived as unfair by the type B subjects.
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Overall, this shows how strong the social norms can be, as they may induce the economic

agents to stick their actions to predetermined choices, even if this can be socially inefficient or

even detrimental for them.

Summing up, there is supporting evidence for the conjecture that type A subjects decide ex-

ante to base their giving on the outcome of the investment only if they face claims that are

based on hard evidence of this outcome. Otherwise, they decide before the outcome of the

investment is known how much to give. If they have spent money to hide, and so to avoid the

no hide and claim situation, they externalize this cost within the amount they give. This conjec-

ture seems to describe a behavior that is based on social norms, and seems to support the possi-

bility that subjects are not only driven by intrinsic motivation, in the form of utility derived

from the actual allocation of resources among themselves and their peers.

5. Conclusions

Social networks in the developing world, such as kinship or extended families, are character-

ized by high level of pro sociality of their members. Individuals share resources and obtain a

wide range of important services from the network, such as insurance and credit, labor inputs,

when markets are imperfect or absent. An important feature of these networks is that they are

characterized by the moral imperative to share resources among their members. In this paper

we presented the results of an experiment conducted in rural Tanzania. The experiment is

framed as a typical social network in a developing country with close links to kinship and

extended family. We designed a novel modified dictator game with multiple recipients where

in some treatments the subjects are allowed to claim some of the resources from the senders

they are related to. The senders in some treatments had, instead, the possibility to hide their

resources at a cost. This allows the testing behavioral responses both in terms of investment

and giving decision under redistributive pressure. We find experimental evidence highlighting

the detrimental impact of sharing pressure on the likelihood of undertaking investments.

These are, indeed, smaller when the possibility of redistributive pressure is larger. We also doc-

umented how important the sharing norms are in dictating giving and how individuals may

engage in costly activities such as hiding to prevent resource reallocation. We establish a link

between hiding and pressure avoidance in the context of risky investments, and we explain its

rationale with the help of a hypothesis based on rational inattention.

From a societal perspective, the redistributive pressure may result in a significant negative

impact on economic development; either directly through less investment and costly hiding

activities or indirectly since fewer resources are available for investment due to sharing or both

([2, 18–19, 36, 75]). Hiding is a behavioral shelter. It provides the possibility to reduce the

amount of giving and reduce social network pressure to redistribute resources. In our context,

hiding provides a way to shelter against giving in response to redistributive pressure support-

ing that giving within the network seems in fact driven by sense of duty and sharing norms.

Our results contribute to this debate by showing the underlying behavioral mechanisms, their

consequences in terms of sharing and in terms of investment. Findings are consistent with

dual reasoning approaches.

At this stage some caveats are necessary. First, like in any study of this nature, further exper-

imental research is needed to scale up and generalize our results in variety of different settings

(e.g., different countries, lab in the field etc.). Second, it would be extremely important to

study how different degrees of uncertainty or the size of the network may quantitatively or

qualitatively the results. Future research should address these issues as well as studying more

in depth how improving market access to credit or insurance may affect the patterns that we

have documented in this paper.

Altruism and the pressure to share

PLOS ONE | https://doi.org/10.1371/journal.pone.0212747 May 21, 2019 15 / 19

https://doi.org/10.1371/journal.pone.0212747


Supporting information

S1 Table. Summary statistics of control variables.

(DOCX)

S2 Table. Balance test.

(DOCX)

S1 File. Instructions.

(DOCX)

S1 Dataset.

(DTA)

Acknowledgments

We would like to thank the Associate Editor and two anonymous reviewers for the very

insightful comments. We also would like to thank Abigail Barr, Marc Bellemare, Tessa Bold,

Erwin Bulte, Margherita Comola, Ben D’Exelle, Giacomo De Giorgi, Francesco Feri, Frédéric

Robert-Nicoud, Munir Squires, and Marie-Claire Villeval for comments and suggestions pro-

vided to earlier versions of this paper. We also thank the seminar participants at the University

of Oxford (CSAE conference) and at 32nd Annual Conference of the European Economic

Association for very helpful comments. The usual disclaimer applies.

Author Contributions

Conceptualization: Salvatore Di Falco, Paolo Pin.

Data curation: Salvatore Di Falco.

Formal analysis: Paolo Pin.

Investigation: Salvatore Di Falco.

Methodology: Salvatore Di Falco, Peter Martinsson.

Project administration: Salvatore Di Falco.

Supervision: Razack Lokina.

References
1. Platteau J.-P. 1991. Traditional systems of social security and hunger insurance: Past achievements

and modern challenges, in: Ahmad E., Dreze J., Hills J., and Sen A. (eds.) Social Security in Developing

Countries ( Oxford: Clarendon Press): 112–170

2. Platteau J.-P. 2000. Institutions, Social Norms and Economic Development. Harwood Academic Pub-

lishers: Amsterdam.

3. Townsend R. 1994. Risk and Insurance in Village India. Econometrica, 62(3): 539–591.

4. Udry C. 1995. Risk and Saving in Northern Nigeria. American Economic Review, 85(5): 1287–1300

5. Fafchamps M. and Lund S. 2003. Risk Sharing Networks in Rural Philippines. Journal of Development

Economics, 71: 261–87.

6. Angelucci M., and De Giorgi G. 2009. Indirect Effects of an Aid Program: How do Cash Transfers affect

the Ineligibles’ Consumption? American Economic Review, 99(1): 486–508.

7. Angelucci M., De Giorgi M. Rangel, and Rasul I. 2010. Family networks and school enrollment: evi-

dence from a randomized social experiment. Journal of Public Economics, 94(3–4): 197–221.

8. Barr A., Dekker M., and Fafchamps M. 2012. Who shares risk with whom under different enforcement

mechanisms? Economic Development and Cultural Change. 60(4): 677–706

Altruism and the pressure to share

PLOS ONE | https://doi.org/10.1371/journal.pone.0212747 May 21, 2019 16 / 19

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0212747.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0212747.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0212747.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0212747.s004
https://doi.org/10.1371/journal.pone.0212747


9. Attanasio O,, Barr A., Cardenas J.C., Genicot G., Meghir C. 2012. Risk pooling, risk preferences, and

social networks. American Economic Journal: Applied Economics, 4:134–167

10. Fehr E. & Fischbacher U. 2003. The nature of human altruism. Nature 425, 785–791. https://doi.org/10.

1038/nature02043 PMID: 14574401

11. Bowles S. and Posel D. 2005. Genetic Relatedness Predicts South African Migrant Workers’ Remit-

tances to their Families. Nature 434: 380–383 https://doi.org/10.1038/nature03420 PMID: 15772661

12. Rachlin H., & Jones B. A. 2008. Altruism Among Relatives And Non Relatives. Behavioural Processes,

79 (2), 120–123. https://doi.org/10.1016/j.beproc.2008.06.002 PMID: 18625292

13. Scott J. C. 2008. Weapons of the weak: Everyday forms of peasant resistance. Yale University Press.

14. Baland J.-M., Guirkinger C. and Mali C. 2011. Pretending to be poor: borrowing to escape forced soli-

darity in Cameroon, Economic Development and Cultural Change, 60: 1–16

15. Di Falco S. and Bulte E. 2011. A dark side of social capital? Kinship, consumption and savings. Journal

of Development Studies, 47: 1128–1151.

16. Grimm M., Gubert F., Koriko O., Lay C. and Nordman J. 2013. Kinship- ties and entrepreneurship in

Western Africa, Journal of Small Business and Entrepreneurship, 26: 125–50.

17. Kinnan C. 2014. Distinguishing barriers to insurance in Thai villages. Unpublished paper.

18. Jakiela P. and Ozier O. 2015. Does Africa Need a Rotten Kin Theorem? Experimental Evidence from

Village Economies. Review of Economic Studies, 1–38

19. Squires M. 2016. Kinship Taxation as a Constraint to Microenterprise Growth: Experimental Evidence

from Kenya. Unpublished paper.

20. Di Falco S., Feri S., Pin P., and Vollenweider X. 2018. Ties that bind: Redistributive Pressure and Eco-

nomic Decisions in Village Economies. Journal of Development Economics 123: 123–131.

21. Levitt S. D., & List J. A. 2007. What do laboratory experiments measuring social preferences reveal

about the real world?. Journal of Economic perspectives, 21(2), 153–174.

22. Dana J., Cain D.M., and Dawes R.M. 2006. What you don’t know won’t hurt me: Costly (but quiet) exit in

dictator games. Organizational Behavior and Human Decision Processes, 100: 193–201.

23. DellaVigna S, List J., and Malmendier U. 2012. Testing for Altruism and Social Pressure in Charitable

Giving. Quarterly Journal of Economics, 127: 1–56 PMID: 22448394

24. Charness G., Rigotti L., & Rustichini A. 2007. Individual Behavior and Group Membership. American

Economic Review, 97(4), 1340–1352

25. Chen Y. and Li. S.X. 2009. Group Identity and Social Preferences. American Economic Review, 99(1):

431–57.

26. La Ferrara E. 2007. Descent rules and strategic transfers. Evidence from matrilineal groups in Ghana.

Journal of Development Economics, 83(2), 280–301.

27. Hamilton W.D. 1964. The Genetical Evolution of Social Behaviour, I & II. Journal of Theoretical Biology,

7(1): 1–52. PMID: 5875341

28. Alger I., and Weibull J. W. 2010. Kinship, incentives, and evolution. American Economic Review, 100

(4): 1725–1758.

29. Cox D., and Fafchamps M. 2007. Extended family and kinship networks: economic insights and evolu-

tionary directions. Handbook of Development Economics, 4, 3711–3784.

30. Coate S., & Ravallion M. 1993. Reciprocity without commitment: Characterization and performance of

informal insurance arrangements. Journal of development Economics, 40(1), 1–24.

31. Chuang Y., Schechter L. 2015. Social Networks in Developing Countries. Annual Review of Resource

Economics, 7: 451–472.

32. Rosenzweig M. R. 1988. Labor markets in low-income countries. Handbook of development economics,

1, 713–762.

33. Foster A. D., & Rosenzweig M. R. 2001. Imperfect commitment, altruism, and the family: Evidence from

transfer behavior in low-income rural areas. Review of Economics and Statistics, 83(3), 389–407.

34. Greif A. 2006. Family structure, institutions, and growth: the origins and implications of western corpora-

tions. American economic review, 96(2), 308–312.

35. Baland J.-M., Guirkinger C. and Mali C. 2011. Pretending to be poor: borrowing to escape forced soli-

darity in Cameroon, Economic Development and Cultural Change, 60: 1–16.

36. Barr, A. and Stein, M. 2008. Status and egalitarianism in traditional communities: An analysis of funeral

attendance in six Zimbabwean villages, CSAE Working Paper WPS/2008-26

37. Platteau J.-P. 2014. Redistributive Pressure in Sub-Saharan Africa: Causes, Consequences, and Cop-

ing Strategies. In Africa’s Development in Historical Perspective, Akyeampong E., Bates R. H., Nunn N.

and Robinson J.A. (eds.). Cambridge University Press.

Altruism and the pressure to share

PLOS ONE | https://doi.org/10.1371/journal.pone.0212747 May 21, 2019 17 / 19

https://doi.org/10.1038/nature02043
https://doi.org/10.1038/nature02043
http://www.ncbi.nlm.nih.gov/pubmed/14574401
https://doi.org/10.1038/nature03420
http://www.ncbi.nlm.nih.gov/pubmed/15772661
https://doi.org/10.1016/j.beproc.2008.06.002
http://www.ncbi.nlm.nih.gov/pubmed/18625292
http://www.ncbi.nlm.nih.gov/pubmed/22448394
http://www.ncbi.nlm.nih.gov/pubmed/5875341
https://doi.org/10.1371/journal.pone.0212747


38. Ferrara E. L. 2003. Kin groups and reciprocity: A model of credit transactions in Ghana. American eco-

nomic review, 93(5), 1730–1751.

39. Andreoni, J., Rao, J. M., and Trachtman, H. 2011. Avoiding the ask: a field experiment on altruism,

empathy, and charitable giving. NBER Working Paper Series 17648

40. Knutsson M., Martinsson P., Wollbrant C. 2013. Do people avoid opportunities to donate? A natural

field experiment on recycling and charitable giving. Journal of Economic Behavior and Organization,

93: 71–77.

41. Becker G. S. 1976. Altruism, egoism, and genetic fitness: Economics and sociobiology. Journal of Eco-

nomic Literature, 14(3): 817–826.

42. Simon H. A. 1990. A mechanism for social selection and successful altruism. Science, 250 (4988):

1665–1668. PMID: 2270480

43. Andreoni J. 1990. Impure Altruism and Donations to Public Goods: A Theory of Warm-Glow Giving.

Economic Journal, 100(401): 464–77.

44. Ligon E., & Schechter L. 2012. Motives for sharing in social networks. Journal of Development Econom-

ics, 99(1), 13–26.

45. Batista C., Silverman D., and Yang D. 2015. Directed giving: evidence from an inter-household transfer

experiment. Journal of Economic Behavior & Organization, 118, 2–21.

46. Alger I., and Weibull J. W. 2008. Family ties, incentives and development: a model of coerced altruism,

in Arguments for a Better World: Essays in Honor of Amartya Sen Volume II: Society, Institutions and

Development, K. Basu and Ravi Kanbur (eds.), chapter 10, Part II, Oxford University Press.

47. Anderson S., Baland J.-M. 2002. The economics of roscas and intra- household resource allocation.

Quarterly Journal of Economics, 117 (3): 963–995.

48. Goldberg J. 2013. The Lesser of Two Evils: The Roles of Impatience and Selfishness in Consumption

Decisions. Unpublished paper.

49. Di Falco S. and Bulte E. 2013. The impact of kinship networks on the adoption of risk-mitigating strate-

gies in Ethiopia. World Development, 43: 100–10.

50. Attanasio O., and Pavoni P. 2011. Risk Sharing in Private Information Models with Asset Accumulation:

Explaining the Excess Smoothness of Consumption. Econometrica 79 (4): 1027–68

51. Bergstrom T. 1995. On the Evolution of Altruistic Ethical Rules for Siblings. The American Economic

Review, 85(1), 58–81.

52. Buchan N. R., Johnson E. J., & Croson R. T. 2006. Let’s get personal: An international examination of

the influence of communication, culture and social distance on other regarding preferences. Journal of

Economic Behavior & Organization, 60(3), 373–398.

53. Branas-Garza P., Cobo-Reyes R., Espinosa M.P., Jiménez N., Kovárı́k J. and Ponti G. 2010. Altruism
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