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Abstract

We use data on estate divisions to study to whom altruistic preferences are directed. Insofar

bequests are given without the prospect of future personal benefits in mind, they are pre-

sumably intrinsically motivated. Hence, estate divisions provide a rare opportunity to study

intrinsically motivated prosocial behavior in the field. The empirical analysis is based on data

from digitized estate reports for all individuals in Sweden who passed away in 2002 and

2003. The data show in detail how the decedents distributed their bequests. We find that

family members, both genetic (offspring) and non-genetic (partner), receive the lion’s share

of the estates. Other relatives, friends and strangers (represented by charities) receive only

very small shares of the total estate wealth. The results suggest that intrinsically motivated

altruism is primarily directed towards close family members.

I. Introduction

Humans frequently engage in prosocial behavior by helping family members, friends and

strangers or by contributing to charitable causes. But who are we willing to help when the pos-

sibility of receiving future reciprocal favors is excluded; in other words, who do we really care

about? We analyze to whom altruistic preferences are directed by studying exceptionally rich

data on how decedents chose to distribute their estate wealth between different groups of heirs

(e.g., children, relatives, friends and charities).

There are almost no real-life situations, outside the lab, where the possibility of reputational

motives for prosocial behavior can confidently be ruled out. Since an estate division represents

the last will of a decedent, it can be seen as the last move in a repeated game of social interac-

tions. Hence, estate divisions provide a rare real-life situation in which the influence of reputa-

tional motives is minimized and intrinsic motives for prosocial behavior can be studied.

In the model presented by Bénabou and Tirole [1], motives for prosocial behavior are classi-

fied into three broad groups: intrinsic, extrinsic and reputational. This framework encom-

passes several important theories on altruism and prosocial behavior. Reputational motives

reflect expectations of non-contractual reciprocal benefits from the beneficiaries of an action

or by third parties, as in reciprocal altruism [2], indirect reciprocity [3] and costly signaling

[4]. Extrinsic motives reflect standard economic incentives, such as explicit monetary rewards,
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whereas intrinsic motivation corresponds to a genuine willingness to act in another person’s

interest, even if doing so is costly, and corresponds well with influential definitions of altruism

[5, 6]. Intrinsically motivated prosocial behavior is a key element of kin altruism [7], pure

altruism [8] and strong reciprocity [9, 10]. Warm glow giving [8, 11] and giving due to fairness

concerns [12] may also be interpreted as based on intrinsically motivated prosocial behavior.

In the following, we use the term altruism for intrinsically motivated prosocial behavior.

From both a theoretical and a policy perspective, it is important to understand behavioral

motives, as policies aiming to increase prosocial behavior may be ineffective or backfire if the

underlying motives are poorly understood [13, 14]. A key prediction in the model by Bénabou

and Tirole [1] is that monetary incentives may crowd out reputational motives but not intrin-

sic motives. Furthermore, if charitable giving is motivated by intrinsic rather than reputational

motives, that would mean that highlighting the act of giving will not increase contributions.

The motives for prosocial behavior may, however, vary depending on the relationship with the

beneficiary. Better knowledge regarding whether prosocial behavior is driven by either intrin-

sic or reputational motives is thus valuable for efficient policy design.

Economic theory and policy recommendations have predominantly relied on the assump-

tion that agents are exclusively motivated by self-interest. While charitable giving [15, 16],

resource allocation within families [16] and behavior in disasters [17, 18] provide some notable

exceptions, there is a lack of knowledge concerning the interactions in which altruism plays an

important role and when it may be ignored. The most common approach in empirical studies

on altruism has been to observe outcomes in lab experiments. However, as pointed out by

Fehr and Schmidt [6], it is important to learn more about the extent to which altruism and

other prosocial behaviors are conditioned on the identity or characteristics of the potential

beneficiaries. In other words, who the relevant reference agents are.

Theoretical guidance on who the relevant reference agents are is provided by models in

sociobiology predicting that altruism increases with genetic closeness [7] and is stronger

towards cooperators than non-cooperators [9, 10]. Evidence of altruism towards cooperators

has been found in lab experiments such as trust games [10, 19, 20]. Furthermore, there is

ample lab evidence of the other side of this coin (i.e., costly punishment of non-cooperators),

see, for instance, [10, 21–24].

The evidence on how the relationship between the giver and potential recipients affects

altruism almost exclusively originates from lab and survey experiments using variations of the

dictator game [25–30]. These findings suggest that altruism is strong towards kin [28, 29] and

beneficiaries of charities [26] but also substantial towards anonymous strangers [26–29] as

well as known non-kin [25, 29]. One persistent finding related to this is the so-called identifi-
able victim effect, which refers to the tendency that people are more prone to help identifiable

victims. This phenomenon was originally alluded to by Schelling [31], and lab experiments

suggest that the effect is particularly pronounced when a single victim is identified, as opposed

to a group of victims [32].

Some studies [33, 34] have also shown that generosity in dictator games decreases dramati-

cally when the subjects have to share earned money, as opposed to windfall gains.

All studies discussed above have offered invaluable insights regarding altruistic behavior. At

the same time, they have also been limited by small samples, narrow sets of potential recipients

and small or no stakes. Giving in the lab has also been found to be sensitive to variations in

framing [35–38]. Furthermore, some scholars have also questioned whether reputational

motives can be ruled out in lab experiments [26, 39] and there is a discussion on to what extent

the results from lab experiments may be generalized to the field [35, 39, 40].

In contrast, an estate division is a real-life situation where substantial resources are divided

between an unlimited set of potential recipients. The question arises, however, as to why
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individuals leave bequests. A large theoretical literature presents various explanations.

Bequests may be accidental [41], stem from altruism towards heirs [16, 42] or serve as recipro-

cal payments for services received from, for instance, children having provided care for the

parent, as in the exchange model of bequests [43, 44]. However, the empirical evidence pro-

vides limited guidance as to which model best explains bequest behavior [45]. While the mod-

els explicitly assuming altruism towards children [16, 42] are clearly aligned with the biological

literature on kin-based altruism, the exchange model requires a comment. In this model, altru-

ism is not explicitly assumed. However, individuals need to credibly commit to bequeath to

those who provide them with services. This commitment problem is a key aspect of the model

but can be solved by assuming that the bequeather has a genuine concern for the service pro-

viders. As stated by Bernheim et al. [43, page 160]: “presumably [. . .] all transfers are made to

individuals (or institutions) about whom the benefactor cares very much.” The type of altruism

solving the commitment problem is analogous to the concept of strong reciprocity and the

behavior of cooperators in trust games. In the exchange model, the decedent honors his or her

word and reciprocates, by means of a bequest, those who have been cooperative, even though

such a commitment cannot be enforced.

We argue that estate divisions provide unique opportunities for eliciting to whom altruistic

preferences are directed. First, although no setting can rule out behavior motivated by con-

cerns for postmortem reputation (including beliefs regarding the afterlife and reputational

consequences for, for instance, the surviving family), we can rule out future interaction with

the heirs and third parties. After the final estate division, social interactions between the dece-

dent and his or her heirs cannot take place. Hence, estate divisions can be thought of as the

final iteration of a game. This makes the bequest setting unique, not only in comparison to

other real-life situations but also compared to the lab setting. Even in lab experiments, it is

essentially impossible to rule out future interactions when the set of recipients contains family

members or friends (e.g., fellow students).

Second, the estate division concerns a significant amount of money (on average $40,000 in

our data) to be divided among a set of relevant recipients. Furthermore, the massive opposition

to estate taxation observed worldwide suggests that individuals are concerned about what hap-

pens to their estate [46]. How the estate is to be divided is also a decision that the individual

has typically had much time to carefully contemplate. Taken together, these aspects suggest

that an estate division is likely to reflect the preferences of the decedent. One concern, how-

ever, is that the “nudge” provided by the default succession rules makes estate divisions less

useful in terms of characterizing the preferences of the decedents (see, for instance, [47–50] for

evidence on how default options influence behavior). As a robustness check, we thus show that

the qualitative results are unaffected by dropping all deceased individuals who did not commu-

nicate their last will through a testament.

Third, estate divisions do not impose any restrictions on the set of potential recipients. Any-

one can be a beneficiary of a bequest, including family members, friends, community members

or even strangers or specific animals, as represented by charities.

The few studies having analyzed bequests to charities have shown that typically only 3–6

percent of decedents have included a charity in their testament [51], suggesting that altruism

towards family members and relatives is stronger than altruism towards non-kin. However,

charitable bequests are more common among the very wealthy [52, 53]. The study most closely

related to ours is Smith et al. [54], who analyzed a sample of 1,000 probated testaments from

Vancouver, Canada, to test the predictions from Hamilton’s rule [7]–that altruism should

increase in genetic relatedness–and found that estate divisions are consistent with kin-based

altruism. We extend their framework in two important ways. First, we relate the findings to

several influential theories on altruism. Second, we use much richer data, thereby allowing us
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to present more detailed and precise estimates regarding to whom altruism is directed. Based

on the results in [54] and Hamilton’s rule, our main hypothesis is that close family members

receive more than other relatives, who, in turn, receive more than non-relatives, who receive

more than charities.

II. Methods and data

Below, we first present an analytical framework, which we use to formalize our hypotheses and

provide a theoretical reference for our interpretation of the empirical results. Second, we pres-

ent the estimation method. Finally, we discuss the details of the data.

Analytical framework

An estate division can be interpreted as a simple and general game, which we refer to as the

bequest game. The bequest game consists of two types of players: the giver (the decedent) and

the recipients (the heirs). The giver has an endowment, the estate, which has to be distributed

among a set of potential recipients. The giver is free to divide the endowment in whichever

way he or she chooses. When the distribution decision is made, the giver passes away and the

endowment is divided according to this decision.

This game is similar to the dictator game, or the last move in a trust game, in that one player

alone determines the outcomes for the other players. Whether this game is more analogous to

a dictator game or a trust game only has limited implications for how the results are inter-

preted. The exchange motive for bequests lends support to the trust game interpretation,

which makes the altruism involved conditional on favors received. However, a bequest is still a

sign of altruism towards the recipient insofar that future interactions can be ruled out–only

the strong reciprocators reciprocate in a trust game [9, 10]. In contrast to the dictator game,

the giver’s choice is not between dividing the endowment between himself/herself and another

player but between a set of other players. The fact that the giver dies guarantees that future

interactions with the recipients or third parties are not possible.

In order to interpret our results in terms of parameters of a utility function, we assume that

the giver acts in order to maximize a standard log-linear warm glow utility function [8], in

which the utility of the giver depends on the payoffs of the recipients. These payoffs, in turn,

depend on the bequest (Bij) given to each recipient i belonging to recipient group j. We are pri-

marily interested in these four groups: close family (cf), other relatives (or), non-relatives (nr)
and charities (ch). If we denote the number of potential recipients in each group by nj, we can

write the utility function of a representative giver as,

UðBÞ ¼
Pj¼ch

j¼cf

Pi¼nj
i¼1 aijlnBij ð1Þ

A convenient feature of the log-linear utility function is that utility-maximizing bequests

will be directly proportional to the corresponding αij. Furthermore, when normalizing so that
Pj¼ch

j¼cf

Pi¼nj
i¼1 aij � 1, the optimal share of the total estate given to recipient i belonging to group

j will simply be αij. This means that the utility parameters αij are directly estimated by the

shares received by the respective recipients.

Due to the open-ended nature of the recipient groups, in particular non-relatives and chari-

ties, it is not empirically feasible to estimate each individual αij. Instead, we define aj �
Pi¼nj

i¼1 aij so that αj is the aggregate relative altruism directed towards all members of group j. It

then becomes straightforward to estimate the elements of the α-vector (α� {αcf, αor, αnr, αch})

with αj as the average share of the estate, which is given to all recipients in a specific group.
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The αj coefficients should be interpreted as the relative strength of altruism directed

towards the respective recipient group. We cannot estimate the absolute strength of altruism

or rule out spite (e.g., negative reciprocity) as a motive for not bequeathing to someone or not

leaving bequests at all. Therefore, our interpretation of relative altruism assumes that all dece-

dents are at least somewhat altruistic. While we abstract from the motive for leaving a bequest,

positive estates are typically viewed as a result of a bequest motive arising from dynastic prefer-

ences [42] or stemming from precautionary savings [41, 55], so-called accidental bequests.

However, neither of these two approaches rules out the possibility that the donor has prefer-

ences in terms of how the subsequent estate should be divided.

From the described framework, we derive our main hypothesis, which follows from Hamil-

ton’s rule [7] and previous evidence from estate divisions [54]. Our main hypothesis to be

tested is that the following ranking will be observed:

acf > aor > anr > ach:

In other words, our hypothesis states that close family members receive more than other

relatives, who, in turn, receive more than non-relatives, who receive more than charities.

Estimation method

The objective of the estimation procedure is to produce estimates of the population/sample

mean shares of the estate, which are then transferred to each of the four recipient groups (close

family (cf), other relatives (or), non-relatives (nr) and charity (ch)) together with a 99 percent

confidence interval.

We begin by expanding the data so that each decedent (i) appears four times (i.e., one per

recipient group). We construct indicator variables Dj
i for each recipient group (j = cf, or, nr,

ch), which take the value one (= 1) for the specific group and otherwise zero (= 0). The out-

come variable yij is the share of the decedent’s (i) estate going to recipient group (j).
To account for the fact that each decedent contributes fourfold to the estimation of the coef-

ficients, we apply a mixed effects model. The regression model can be specified as follows:

yij ¼ acfD
cf
i þ aorD

or
i þ anrD

nr
i þ achD

ch
i þ Ui þ εij; ð2Þ

where αcf, αor, αnr, αch are regression coefficients, Ui captures the random component and εij is

the error term. We estimate the model using the statistical software Stata (version 16).

Data and population

Our analyses are based on digitized estate reports for all individuals in Sweden who passed

away (excluding minors below the age of 18) during 2002 and 2003 with an estate of positive

value (146,657 individuals) and all their heirs (460,034 individuals). In accordance with Swed-

ish law, no consent has been requested from individuals included in the registers or this study.

The data have been analyzed anonymously (the personal identity numbers of the study sub-

jects have been de-identified by Statistics Sweden). We use information concerning decedent-

heir relationships, inheritances and estates for calculating the share of the estate given to four

all-encompassing and mutually exclusive groups of recipients: close family (offspring and part-

ner; i.e., spouse, registered partner or cohabiter), other relatives (parents, siblings, siblings’ off-

spring, grandparents, aunts and uncles), non-relatives (e.g., friends and other acquaintances)

and charities.

In Sweden, as in many other countries, inheritance legislation stipulates who should inherit

if the decedent does not have a testament. The last will can thus be expressed in two ways:
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either explicitly through a formal testament or implicitly by accepting the default division

rules. A testament can be rewritten or canceled at any time and its content is typically not

revealed explicitly before the demise (public announcements of testament content/intent, such

as the Giving Pledge, are extremely rare in Sweden). Our data show that 24 percent of the dece-

dents had expressed their last will in a testament. For the other 76 percent, who did not have a

testament, it is more difficult to know whether they consciously chose not to write a testament

since their preferences were in line with the default rules or whether they were unconsciously

affected by the default rules. However, the Swedish Fundraising Association has shown that

the majority of Swedes without a testament explicitly state a desire to divide the estate accord-

ing to the intestate default (see S1 Appendix, section S1, for details about this survey). This sug-

gests that estate divisions represent conscious decisions. Furthermore, when the decision

maker has ample time to consider the consequences of a choice, the decision is more likely to

be rational as opposed to influenced by behavioral biases [56]. We thus maintain the assump-

tion that the final estate division represents the last will of all decedents. Nevertheless, we

report results for the subset of decedents who did have a testament in S1 Appendix, section S2.

As it turns out, estates are divided very similarly by decedents with and without a testament,

supporting our assumption that the final estate division represents the last will also among

decedents without a testament. Details about the Swedish inheritance laws are provided in S1

Appendix, section S3.

Table 1 presents descriptive statistics for the sample decedents, who were on average 80

years old when they passed away, consisted of more women than men and passed away with

an average estate worth SEK 317,000 (approx. USD 40,000). The estate size is highly skewed

with the median being only about half of the mean (SEK 165,000) and only 5 percent of the

estates amounting to more than SEK 1 million. The estate is valued according to principles for

inheritance taxation, see Elinder, Erixson and Waldenström [53] for details regarding how dif-

ferent assets are valued.

S1 Appendix contains further details about the data. See S1 Appendix, section S4 for details

on estate divisions, S5 for further details on the grouping of recipients, S6 for the construction

of samples, S7 for details on the measurement of estates and inheritances, S8 for further

descriptive statistics (including statistics for decedents with zero estate wealth and those with a

testament) and S9 for instructions on how to access the data.

III. Results

Our main hypothesis states that close family members receive more than other relatives, who,

in turn, receive more than non-relatives, who receive more than charities. We test this hypoth-

esis by first estimating how the estate wealth is distributed in the full population of decedents.

The estimated shares received by each group corresponds to the α-coefficients described in the

Table 1. Descriptive statistics for the decedents.

Variable Mean Min Max SD

Age (years) 80.5 18 103 11.7

Females (%) 51.9

Estate size 317 1 473,077 1,456

Number of heirs 3.1 1 61 2.9

N 146,657

Note: Estate values are reported in thousands of SEK at the 2003 price level. The exchange rates as of December 30,

2003: 7.8 SEK/USD and 9.0 SEK/EUR.

https://doi.org/10.1371/journal.pone.0254492.t001
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analytical framework (Section II). However, since not all decedents have children or a partner,

we proceed, in a second analysis, by re-estimating the distribution for decedents with at least

one close family member. In a third analysis, we focus on decedents without a close family but

with other relatives. This analysis allows us to focus on the ranking between other relatives,

non-relatives and charities. In a fourth analysis, we analyze the small group of decedents with-

out any relatives, which allows us to focus on the relative preferences between non-relatives

and charities. Finally, in an additional analysis, we try to separate out whether offspring are

preferred to partners.

Fig 1 reports the estimates for all decedents. It shows that the lion’s share of the estate

(82.8%) is given to close family members. A smaller share is given to other relatives (13.0%)

and very small shares are given to non-relatives (2.7%) and charities (1.5%). In S1 Appendix,

section S10, we also report estimates of relative altruism towards different categories of

charities.

While almost all decedents had relatives (98%) and everyone was able to bequeath to non-

relatives and charities, 16.3 percent of the decedents did not have any close family member.

We thus estimate preference weights for decedents who were able to bequeath to all groups of

heirs. Fig 2 shows the results and reveals that for decedents with at least one close family mem-

ber, almost all of the estate (99%) is given to the close family. From a policy perspective, how-

ever, it is valuable to know how decedents who do bequeath to charities differ from the average

Fig 1. Division of estates in the full study population. The bars are accompanied by 99% confidence intervals.

https://doi.org/10.1371/journal.pone.0254492.g001
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decedent, and the data show one notable feature being that they are substantially wealthier

than the average decedent (see S1 Appendix, section S8).

In order to more accurately estimate the relative altruism parameters between other rela-

tives, non-relatives and charities, we conduct a third test where we analyze estate divisions

among decedents without close family members but with at least one other relative. Fig 3 pres-

ents the results. The vast majority of the estate (88.4%) is given to other relatives, while 7.6 per-

cent and 3.9 percent are given to non-relatives and charities respectively. The preference

ordering between these groups of recipients is the same as the ones in Figs 1 and 2. However,

the relative strength of the altruism directed towards the different groups differs dramatically.

Decedents without close family give about ten times more to other relatives than to non-rela-

tives, while decedents with close family (Fig 2) give approximately the same share to other rela-

tives as to non-relatives.

Finally, we go one step further and analyze the group of decedents who did not have any

close family or any other relatives. Fig 4 presents the results and shows that the majority of the

estate (60.6%) is given to non-relatives but also that a significant fraction is given to charity

(39.4%). This group of decedents is on average wealthier than the average decedent (see S1

Appendix, section S8), indicating that kin-based altruism is not the sole reason for leaving

bequests. Although these decedents only constitute 2.1 percent of all decedents, they contrib-

ute with half (50.3%) of the total amount of charitable bequests.

Fig 2. Division of estates by decedents with close family. The bars are accompanied by 99% confidence intervals.

https://doi.org/10.1371/journal.pone.0254492.g002
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So far, both partners and offspring are included in the group of close family. However, off-

spring are genetically related to the decedent, while the partner is not. We would thus expect

decedents to be more generous towards offspring than to partners, as partners can only indi-

rectly increase the survival of the decedent’s genes [7]. According to the inheritance legislation,

a bequest to a surviving spouse is by default transferred to the offspring when the spouse even-

tually passes away. This means that it is not possible to assess whether altruism is stronger

towards genetically related family members (offspring) or non-genetic family members (part-

ners) on the basis of a comparison of how much is given to offspring relative to partners.

Instead, we compare estimates for decedents with a partner but without offspring with esti-

mates for decedents with offspring but without a partner to assess whether altruism towards

offspring is stronger than that towards partners. Our hypothesis for this test is that decedents

bequeath more to offspring than to partners. Fig 5 presents the results and shows that altruism

towards offspring appears to be only marginally stronger than that towards partners (99.0% vs.

97.2%). While the two estimates are statistically different (p<0.01), the difference is very small.

The results also reveal that partners receive much more than any other recipient group. Dece-

dents with a partner but without offspring only give 2.2 percent of the estate to genetically

related heirs. Detailed estimation results are reported in S1 Appendix, section S11.

Fig 3. Division of estates by decedents without close family but with other relatives. The bars are accompanied by

99% confidence intervals.

https://doi.org/10.1371/journal.pone.0254492.g003
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IV. Discussion

The results presented in Figs 1–5 suggest that altruism is predominantly directed towards

genetic and non-genetic members of the close family and to a much lesser degree towards any

other beneficiaries. These results are consistent with our main hypothesis that altruism is

stronger towards one’s close family compared to the other groups and that altruism towards

relatives is stronger than that towards friends and strangers, represented by non-relatives and

charities. The results are also consistent with the main giving patterns in Smith et al. [54].

The result that individuals able to bequeath to all groups give almost all of their estate to

close family members suggests that altruism towards close family is much stronger than that

towards all other potential recipients.

How much stronger? Based on our analytical framework assuming log-linear utility and

warm glow altruism, the relative altruism is directly proportional to the amount given to a spe-

cific group. We find that a representative decedent with close family gives 99 percent of his or

her estate to the close family and only 0.1 percent to charity. The implied interpretation is that

the decedent is about 1,000 times more altruistic towards his or her close family compared to

all potential recipients of charitable contributions combined.

The observation that decedents without close family bequeath most of their estate to other

relatives can be interpreted as if other relatives serve as substitutes for a close family. The result

Fig 4. Division of estates by decedents without close family or other relatives. The bars are accompanied by 99%

confidence intervals.

https://doi.org/10.1371/journal.pone.0254492.g004
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that partners receive more than genetic relatives (other than offspring) is inconsistent with

kin-based altruism. From a kin-based altruism perspective, genetic relatives should trump

non-relatives, while individuals without offspring should favor other relatives before partners.

It is possible that, from an evolutionary perspective, altruism towards partners constitutes a

broadly successful heuristic that misfires when two partners do not have common offspring

[57]. However, partners can be viewed as important cooperators, which means that bequests

to partners are consistent with strong reciprocity [9, 10].

Our results add to the policy discussion on how to promote prosocial behavior (see, for

example, [38, 58]). For instance, while prosocial behavior towards family members appears to

be intrinsically motivated, charitable giving during life may perhaps instead be predominantly

motivated by reputational concerns [26, 59]. Policies such as making testament content visible,

such as in the Giving Pledge, may thus increase charitable bequests. Moreover, organizations

asking individuals to include a charity in their testament are more likely to be successful when

targeting individuals without children or partners.

A few comments on the interpretation of our results are warranted.

First, a limitation in our study is that we cannot know whether the altruism displayed in the

last will is representative of preferences in other stages of life. If bequests primarily represent

payments for services received from the designated heirs, then the estate distribution may just

mirror the balance of outstanding debts at death, rather than deeper preference parameters. It

Fig 5. Division of estates by decedents with close family. The bars are accompanied by 99% confidence intervals.

https://doi.org/10.1371/journal.pone.0254492.g005
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is difficult to assess the importance of this concern. However, the fact that every heir had a

unique relationship with the decedent but that children almost always receive equal shares of

the estate (see, for example, [60–62]) suggests that estate divisions are not only repayments for

outstanding debts.

Second, social norms may influence estate divisions in two ways. If they are internalized,

they have become part of one’s preferences and the individual would like to follow such norms

even without social pressure to do so [63]. But, if they are not internalized, social norms can be

viewed as a restriction from the individual’s perspective. In our setting, parents may feel pres-

sure to bequeath to children. However, the presence of such a norm does not imply that

bequeathing a small share of the estate to a charity would be frowned upon. On the contrary,

many individuals appear to perceive it as virtuous to include a charity in the testament, as doc-

umented by Sanders and Smith [64]. Our interpretation is thus that the limited amounts

bequeathed to charities are not due to social norms prescribing that all of the estate should be

transferred to the children. There is, however, evidence of strong social norms prescribing that

all children should inherit equal amounts (see, for example, [62]).

Third, since we present the first results, representative of an entire population, on how

estates are divided between different groups of recipients, we cannot directly evaluate how well

our results generalize to other countries. However, the fact that the lion’s share of estates also

appear to be bequeathed to the close family in the US [61] and that the share making a charita-

ble bequest in Sweden (3.2%) is comparable to estimates (3–6%) for five other countries [51]

suggests that our results are informative for other contexts as well.

Finally, this context presents natural limitations for making conclusions regarding altruism.

For instance, our results concern generosity with monetary resources. It remains to be studied

whether generosity with, for instance, time presents a similar or different picture of altruism.

Our results suggest that altruism towards strangers, represented by charities, is relatively

weak for all groups except individuals without any relatives. This finding complements the

findings from, for example, dictator games in which substantial generosity towards strangers is

commonly observed. However, our setting is quite different from the dictator game in several

dimensions. Importantly, estates generally consist of hard-earned money as compared to

money provided by the experimenter. The fact that generosity towards strangers is lower when

the money to be distributed has been earned rather than given to the allocator, the so-called

entitlement effect, has been well-established in dictator games (see, for example, [34, 35]). In

this dimension, our context thus more resembles the setting in these latter experiments with

earned money.
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10. Fehr E, Fischbacher U, Gächter S. Strong reciprocity, human cooperation, and the enforcement of

social norms. Hum Nat. 2002; 13(1): 1–25. https://doi.org/10.1007/s12110-002-1012-7 PMID:

26192593

11. Andreoni J. Giving with impure altruism: Applications to charity and Ricardian equivalence. J Polit Econ.

1989; 97(6): 1447–1458.

12. Fehr E, Schmidt KM. A theory of fairness, competition, and cooperation. Q J Econ. 1999; 114(3): 817–

868.

13. Gneezy U, Rustichini A. Pay enough or don’t pay at all. Q J Econ. 2000; 115(3): 791–810.

14. Bengtsson N, Engström P. Replacing trust with control: A field test of motivation crowd out theory. Econ

J. 2014; 124(577): 833–858.

15. Andreoni J, Payne AA. Charitable giving. In: Auerbach AJ, Chetty R, Feldstein M, Saez E, editors.

Handbook of public economics, vol. 5. 1st ed. Amsterdam: North Holland; 2013. pp. 1–50.

16. Becker GS. A theory of social interactions. J Polit Econ. 1974; 82(6): 1063–1093.

17. Frey BS, Savage DA, Torgler B. Interaction of natural survival instincts and internalized social norms

exploring the Titanic and Lusitania disasters. Proc Natl Acad Sci U S A. 2010; 107(11): 4862–4865.

https://doi.org/10.1073/pnas.0911303107 PMID: 20194743

18. Elinder M, Erixson O. Gender, social norms, and survival in maritime disasters. Proc Natl Acad Sci U S

A. 2012; 109 (33): 13220–13224. https://doi.org/10.1073/pnas.1207156109 PMID: 22847426

19. Berg J, Dickhaut J, McCabe K. Trust, reciprocity, and social history. Games Econ Behav. 1995; 10(1):

122–142.

20. Johnson ND, Mislin AA. Trust games: A meta-analysis. J Econ Psychol. 2011; 32(5): 865–889.

21. Harsanyi J. On the rationality postulates underlying the theory of cooperative games. J Conflict Resolut.

1961; 5(2): 179–196.
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