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Abstract

Low income households in agrarian developing economies face considerable livelihood risks, which have

serious negative impacts on household welfare. Incomplete financial markets present an external constraint

on risk management and are well studied in the literature. A growing literature has focused on internal

constraints on development, which can negatively affect saving and investment behavior. Here I propose

that internal constraints may also hinder risk management. Specifically, I present a theoretical model that

explores how fairness preferences may create an internal constraint on risk-sharing, particularly in a context

of wealth inequality. To test this theory, I utilize a lab experiment, conducted in Ghana, to investigate the

impact of wealth inequality on utilization of risk-management tools and explore how fairness preferences may

mediate this effect. I find that inequality reduces risk-sharing and increases demand for insurance. Moreover,

I find evidence that fairness preferences create an internal constraint on risk-sharing under inequality.
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1 Introduction

Incomplete financial markets and insufficient risk management tools leave rural households in

developing countries exposed to considerable risks that negatively affect household welfare

(Townsend, 1994; Fafchamps and Lund, 2003; Dercon, 2005; Carter and Barrett, 2006; ;

Banerjee and Duflo, 2007; Barrett et al., 2007). In this regard, it is critical to identify barriers

to successful risk-management. One potential barrier is wealth inequality which has grown

over the past four decades in both the developed and developing world (Piketty and Saez,

2003; Saez and Zucman, 2016; Alvaredo et al., 2017; Piketty et al., 2018; Hoffmann et al.,

2020). The growth of wealth inequality has sparked considerable research on the implications

of inequality for economic performance and civil society (Li and Zou, 1998; Forbes, 2000; Zak

and Knack, 2001; Alesina and La Ferrara, 2002; Jordahl, 2007; Corak, 2013; Piketty et al.,

2014; Bartling et al., 2015; Genicot and Ray, 2017; Wilkinson and Pickett, 2009), yet the

majority of this work focuses on developed countries. The implications of inequality in the

developing world is far less explored (Zimmerman and Carter, 2003). In light of the growing

concerns about inequality (Piketty, 2013) and the need to improve risk-management, I use

a lab-in-the-field experiment to investigate the impact of inequality on risk-management

decisions in a developing country context.

Rural households use numerous mechanisms to manage the risks associated with agrarian

life. Households smooth income through crop diversification, use of traditional inputs, and

crop storage (Morduch, 1995; Aggarwal et al., 2018). To smooth consumption, households

spend savings, sell assets (Dercon, 1998; Rosenzweig and Wolpin, 1993; Zimmerman and

Carter, 2003), access informal lending with state-contingent repayment (Udry, 1994), and

rely on informal risk-sharing through social networks. Despite these risk-management tools,

village economies fail to achieve complete consumption smoothing, resulting in exposure

to poverty traps and reduced investment (Townsend, 1994; Udry, 1994 1994; Carter and

Barrett, 2006; Mazzocco and Saini, 2012; D’Exelle and Verschoor, 2015; Gallenstein et al.,

2021).1 Imperfect consumption smoothing is due, in part, to external constraints. These

1Risk-sharing may be more complete within subgroup networks within villages (De Weerdt and Dercon, 2006).
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include asymmetric information that limits access to credit and insurance, high transaction

costs that constrain utilization of formal financial markets, and covariate risks that are

difficult to manage without access to larger risk pools.

A growing literature is recognizing that investment decisions and participation in formal

financial markets are also influenced by internal constraints and social pressures. Utiliza-

tion of formal savings is influenced by internal factors such as inconsistent time preferences

(Ashraf et al., 2006). Investment decisions can be constrained by aspiration failures (Janzen

et al., 2017; Lybbert and Wydick, 2018) and biased time preferences (Duflo et al., 2011;

Laajaj, 2017). Risk-sharing decisions are also influenced by intrinsic incentives and inter-

nal constraints, including level of commitment and inconsistent time preferences (Barr and

Genicot, 2008). I deepen this work by exploring the impact of inequality on risk-sharing

and demonstrating how fairness views may also create an internal constraint on risk-sharing

as well. In this regard, I build on the work of Genicot and Ray (2017) who show that sig-

nificant inequality can create an internal constraint on investment by generating aspiration

failures. Relatedly, financial decisions are also influenced by social pressures and expectations

about redistribution within social networks. Recent work demonstrates that expectations

of redistribution can constrain investment decisions, impose costs of hiding earnings, and

create a barrier to the formation of groups that improve efficiency (D’Exelle and Verschoor,

2015; de Weerdt and Hirvonen, 2016; Jakiela and Ozier, 2016; Fafchamps and Hill, 2019;

Boltz et al., 2020). I build on this literature by showing that willingness to participate in

welfare-improving risk-sharing groups decreases in the presence of inequality.

In this article, I investigate the impact of inequality on risk-sharing and insurance decisions.

Furthermore, I explore how fairness preferences may mediate this impact. I propose that

preferences for fairness may create an internal barrier to risk-sharing by imposing a welfare

cost when risk-sharing agreements are perceived as unfair.2 In this regard, inequality may

reduce risk-sharing by making it more difficult for groups to agree on what constitutes

2Preferences for fairness are known to incentivize more equitable distributions in ultimatum games (Suleiman, 1996; Nowak,
2000) but also can lead agents to pay to punish “unfair” distributions (E. Fehr and Schmidt, 2001; E. Fehr and Fischbacher,
2004). Sharing in experimental games are also influenced by altruism, sanctions, and reciprocity (Ligon and Schechter, 2012).
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a fair risk-sharing arrangement. In fact, recent work suggests that inequality may bias

fairness views, making it more difficult for individuals from different positions on the wealth

distribution to agree on what is fair (Barr et al., 2015; Gallenstein, 2021b).3 This is similar to

previous literature that shows biased fairness preferences can interfere with the formation of

bargaining agreements (Babcock et al., 1995; Babcock and Loewenstein, 1997). Based on this

intuition, I hypothesize that in the presence of wealth equality, fairness views (perceptions

of what constitutes a fair distribution of social resources) will be relatively uniform and

risk-sharing arrangements will be easy to establish; this will also limit demand for formal

insurance.4 Alternatively, I hypothesize that in a context of wealth inequality, high wealth

individuals (HWIs) and low wealth individuals (LWIs) may have divergent fairness views

that make it more difficult for HWIs and LWIs to form risk sharing agreements. As a result,

I hypothesize that demand for formal insurance will increase when inequality hinders the

formation of risk-sharing arrangements.

I conduct a lab-in-the-field experiment to test the impact of inequality on risk-sharing

among a population of rural households in Ghana. The experiment includes two games

that measure risk preferences and risk-management decisions in a context of exogenous

variation in wealth equality and inequality. I find that inequality reduces the probability

that a pair of participants form a risk-sharing agreement. Moreover, I find evidence that

one mechanism driving this effect is that HWIs and LWIs disagree about what constitutes

a fair risk-sharing agreement. Therefore, I provide evidence that divergent fairness views

can create an internal constraint to risk-sharing. Finally, I show that demand for insurance

increases under inequality for HWIs.

My work contributes to the literature in several important ways. First, I add to a small

literature that investigates the impact of inequality on risk-management decisions (Gallen-

stein, 2021a).5 Moreover, I am the first, to my knowledge, to provide evidence that fairness

3To be clear, I am arguing that if a preference for fairness (an example of an “other-regarding-preference”), especially when
fairness views are biased, hinders the formation of otherwise mutually beneficial risk-sharing agreements, this would constitute
an internal constraint to risk-sharing, similar to behavioral biases such as inconsistent time preferences.

4In the experiment, insurance and risk-sharing manage the same risk and therefore are substitutes. When substitutes,
reducing the value of risk-sharing will increase the relative attractiveness of insurance. I discuss the implications of relaxing
this assumption in Section 5.

5Importantly, I allow participants to endogenously choose risk-sharing offers, and therefore capture the effect of inequality
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preferences, especially in the presence of inequality, can create an internal constraint on risk

management. Second, I add to a growing literature that demonstrates internal constraints

on beneficial behaviors in a developing country context (Ashraf et al., 2006; Duflo et al.,

2011; Barr et al., 2015; Janzen et al., 2017; Laajaj, 2017). In this regard, I also make an im-

portant contribution by demonstrating that wealth inequality can have a negative impact on

informal risk-sharing and highlight the importance of exploring the behavioral implications

of inequality in developing countries (Zimmerman and Carter, 2003; D. Fehr, 2018). Third,

I add to a growing literature that measures heterogeneous fairness views (Cappelen et al.,

2007; Cappelen, Konow, et al., 2013; Mollerstrom et al., 2015), measures fairness views in

a developing country (Cappelen, Moene, et al., 2013), and how inequality may affect these

fairness views (Gallenstein, 2021b). Finally, I add to the emerging literature exploring the

behavioral impacts of inequality (Genicot and Ray, 2017; D. Fehr et al., 2020; Gallenstein,

2021b).

In the next section, I discuss the experimental design and data. In Section 3, I present a

theoretical model and hypotheses. In Section 4, I present the results. Section 5 discusses

some limitations and further considerations. Finally, I provide concluding thoughts in Section

6.

2 Experimental Design and Data

I conduct a lab-in-the-field experiment with households in rural Ghana to investigate the

impact of inequality of initial endowments on risk-sharing and demand for insurance. The

experiment includes one game to measure risk preferences, and a second game to explore the

implications of inequality for risk management. In this section, I introduce the experimental

design and data.

net of its impact on the size of transfers, unlike Gallenstein (2021a).
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2.1 Experimental Set Up and Sample

The sample population includes 442 volunteers from rural households in 10 villages in the

Upper East Region of Ghana. Such households face considerable risks and use numerous

risk-management tools, making this population well-suited to the research. Invitations are

issued by research team members and communicated verbally in person. Verbal consent

to participate is solicited at the beginning of each session. The experiment is conducted in

sessions of 12 to 16 participants and includes one short individual survey and two incentivized

experimental games.6 The experimental games are framed in terms of investments in farming

in order to improve comprehension and link the experiment to the lives of the participants.

The experiment includes two games played for several rounds each. In every round of

both games, participants start with an initial endowment, which they are required to invest

in a risky project.7 A successful project results in a tripling of the investment, while a

failure results in 0. Investment outcomes are determined by draws of colored balls from a

bag where the bag has 7 success balls and 3 failure balls. Throughout the two games, the

participants are given the opportunity to make different decisions about how to manage this

risk. Moreover, during the experiment the initial endowment is, at times, GH¢6, and at other

times, a relatively low value (GH¢4) or a relatively high value (GH¢8).8 The assignment

of individuals to high or low initial endowments is done randomly. Practice rounds precede

each game to ensure participants become familiar with the basic set up. All decisions in the

experiment are made privately with an enumerator at a privacy station. To incentivize the

experiment, I use a random lottery incentive mechanism (RLIM). At the end of the session,

one round from one experiment is selected at random and the participants’ final income from

that round, net of any risk-management payments or transfers, is their payout.9,10

6The sessions include a third game explored elsewhere (Gallenstein, 2021b).
7To focus on risk-management tools, I do not include a decision that influences the risk level of the investment, as is common

in other recent field experiment literature (D’Exelle and Verschoor, 2015; Fischer, 2013; Gine et al., 2010; Gallenstein et al.,
2021).

8At the time of the experiment, January 2020, $1=GH¢5.46.
9The random lottery incentive mechanism (RLIM) is a common incentive mechanism in experiments with multiple lotteries

and has support in the literature (Cubitt et al., 1998; Azrieli et al., 2018 2018).
10Incentive payouts were given for a randomly chosen round which included rounds played for the third experiment eluded

to in footnote 6.
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2.2 Experimental Games

The experiment includes a risk-preference game and a risk-management game. The risk-

preference game is designed to measure participants’ level of risk aversion. The risk-management

game is designed to measure how inequality affects risk-management decisions including the

formation of risk-sharing agreements between partners and the decision to insure.

2.2.1 Risk-Preference Game

In the risk-preference game, all participants receive an initial endowment of GH¢6.11 In the

risk-preference game, participants are presented with a series of decisions between a lottery

(the investment described above) and a fixed income level. The game is played for six rounds

and the fixed income decreases each round (GH¢14,12,10,8,6,4). The smaller fixed income

levels that a participant is willing to accept to avoid the investment risk indicates greater

risk aversion.

2.2.2 Risk-Management Game

For the risk-management game, participants are anonymously and randomly paired with

another participant in the room and have an opportunity to make decisions about how

to manage the project risk before making draws to determine their outcome. One risk

management option, which is available in each round of the game, is to share risks with

their partner. The game also includes an insurance treatment in which participants have an

additional option to buy insurance. Insurance locks in a fixed income but comes at the cost

of the premium, which lowers expected income.

The risk-management game includes two treatments with respect to initial endowments, an

equality treatment and an inequality treatment. In the equality treatment, the participant

and their partner both start with GH¢6. For the inequality treatment, each participant

is randomly assigned to receive either a high initial endowment (GH¢8) or a low initial

11A fixed and equitable initial endowment for this game sets an anchor for the participants of what is a reasonable initial
endowment so that later when participants are given initial endowments of GH¢4 or GH¢8, GH¢4 seems low and GH¢8 seems
high, reinforcing the presence of wealth inequality.
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endowment (GH¢4) and is randomly paired with another participant who has the opposite

initial endowment.12 Initial endowment assignments in the inequality treatment do not vary

across rounds.13 Participant pairings are constant across treatments.

In summary, there are four treatments in the risk-management game: (1) equality of initial

endowments with no insurance decision, (2) equality of initial endowments with an insurance

decision, (3) inequality of initial endowments with no insurance decision, and (4) inequality

of initial endowments with an insurance decision. These four treatments are played in a

random order to limit ordering bias. Each of the four treatments is played twice for a total

of eight rounds. Within each treatment, in one round, one partner has the opportunity to

make a risk-sharing offer while the other partner has the opportunity to accept or reject that

offer. In the other round, the partners switch roles. Therefore, each participant makes a risk-

sharing offer decision and a risk-sharing acceptance decision for each of the four treatments.

All decisions in the experiment are made simultaneously within each game; though the game

includes several rounds, each round is independent and therefore a static game.14 Details on

the decisions in the risk-management game are as follows:

Risk-Sharing Offer. Participant i states a risk-sharing offer. Participant i chooses how

much i will keep in the state where i succeeds and j fails (the SF state) and how much i will

receive in the state where i fails and j succeeds (the FS state). They have one opportunity

to make an offer to their partner. When making the risk-sharing-offer decision, participants

are presented with six cards that each represent one-sixth of the total group income in

the corresponding state. Using a board that has a space designated for themselves and a

space designated for their partner, the participant allocates these six cards between the two

spaces to demonstrate how they would like to divide the income in the SF and FS states.15

Therefore, the space of possible allocations is restricted to 0
6
, 1

6
, 2

6
, 3

6
, 4

6
, 5

6
, and 6

6
of the total

12Balancing tests reported in Appendix A.1 demonstrate balance between HWIs and LWIs.
13Participants assigned to GH¢4(8) continue to receive GH¢4(8) in each round of the inequality treatment; no participant

receives an initial endowment of GH¢4(8) and then later switches to GH¢8(4).
14Participants first make offers for each treatment at one time, then they hear the offers from their partner and make

acceptance decisions for each treatment. Therefore, the experiment does not constitute a repeated game but rather a set of
static games.

15Participants allocate the six cards once for the SF state and once for the FS state.
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income.16

Accept Risk-Sharing Offer. Participant i is presented with j’s risk-sharing offer. They

choose to either accept or reject this offer. The partner has one opportunity to accept or

reject this offer with no opportunity to make a counteroffer. In this sense, the offer is similar

to an ultimatum bargain over risk-management (Nelissen et al., 2009).

Insurance. In insurance treatments, participants face a binary decision to lock in a fixed

income, which is used to proxy demand for perfect insurance. For participants starting with

GH¢6, insurance guarantees an income of GH¢9, for those starting with GH¢4(8), insurance

guarantees an income of GH¢6(12).17 In rounds when the participant makes an offer, they

make the insurance decision prior to making the offer. In rounds when the participant

makes an acceptance decision, they make the insurance decision after hearing the risk-sharing

offer from their partner. Insurance and risk-sharing are assumed to be mutually exclusive,

therefore, choosing insurance implies no risk-sharing.18

After the decision is made, participants face a randomized realization of their income as

explained above and is identical to the lottery from the risk-preference game. The game

ends with enumerators calculating each participant’s income net of any risk-management

payouts/transfers.

2.3 Descriptive Statistics

Table 1 presents descriptive statistics for the sample of participants in the experiment. The

sample has a constant relative risk aversion coefficient of 0.26 on average as calculated from

the decisions made in the risk-preference game. On average, the participants are 37.5 years

16In this regard, I deviate from other literature in which participants have a nearly continuous set of options broken down
by small unit increments. I use this means of distributing income allocations for two reasons. (1) This dramatically improves
comprehension as numeracy is relatively low in the sample population. In fact, when pretesting a continuous allocation
mechanism, participants frequently asked enumerators to help them divide the total income into one of these options. (2) It
makes the fairness of possible offers more salient and easily comparable for participants.

17Parameter values imply an insurance policy with a loading factor of 1.11, which satisfies ζ < 1
p

from Proposition 3 in the

model below. Expected income under equality is 12.6 without insurance and expected income under inequality for LWIs(HWIs)
is 8.4(16.8) without insurance.

18Parameters are calibrated to ensure that informal risk-sharing is preferred to insurance by risk-averse agents for propor-
tionate and equitable risk-sharing distributions for all but the most risk-averse agents. Figures demonstrating the space of
risk-sharing transfers preferred to insurance are presented in Appendix A.3. This ensures that for any participant other than
the most risk-averse, choosing risk-sharing is preferred to choosing insurance when participants do not consider fairness pref-
erences. Inequality will therefore increase insurance demand if informal risk-sharing becomes less available due to the welfare
costs of fairness preferences.
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old and live in households of 9 members. The majority of participants are female (71%)

and 66% have no formal education. Farming is the dominant occupation with 91% citing

farming as their primary source of income. Participants in the sample own roughly 2 head

of cattle and 4 acres of land. Experience with some sort of formal financial services is high

with 60% having some experience with formal insurance; however, only 14% have savings

accounts and 4% have formal credit experience. Comprehension of the basic structure of the

experiment is high with 97% of comprehension questions answered correctly.19

In Table 2, I present the expected payoff for an agent with each initial endowment under

the three possible risk management decisions: risk-sharing, insurance, and autarky. For the

risk-sharing offer, I only present the possible risk sharing agreements using the three most

common self-allocations.20 It is important to note that in each of the cases presented, risk-

sharing offers an expected value greater than insurance and greater than or equal to autarky.

Therefore, a risk-averse agent will prefer risk-sharing to autarky in each case presented here.

19The comprehension questions were as follows: (1) If you start with GH¢6, how much will you get if you draw a white ball?,
(2) Consider a case in which you and your partner start with GH¢6 and you both draw white balls. What is the total you will
have together?, (3) If you chose insurance in a round, is it possible for you to earn GH¢0 in that round?, and (4) If you started
a round with GH¢4, how much did your partner start with?

20These are the 2
6
, 3
6
, and 4

6
options. These are equivalent to the equity and proportionate allocation options discussed below.

10



Table 1: Descriptive Statistics for Selected Variables

Variable N Mean Std.
Dev.

CRRA Coefficient 442 0.97 0.53
Age 428 37.5 13.5
Household Size 427 8.89 3.95
Dependency Ratio 350 0.48 0.65
Female (female= 1) 429 0.71 0.46
Household Head 429 0.30 0.46
No Formal Education 429 0.66 0.47
Community Leader 429 0.37 0.48
Farmer 429 0.91 0.29
Cattle Owned 425 1.98 4.27
Land Owned (acres) 428 4.23 2.87
Savings Account 429 0.13 0.34
Formal Credit Experience 429 0.04 0.19
Insurance Experience 429 0.61 0.49
Friends in Session 429 1.35 1.52
Relatives in Session 429 2.68 2.60
Comprehension (% correct) 429 0.97 0.09

Table 2: Expected Payouts by Initial Endowment and Risk Management Tool in GH¢

Initial Insurance SF FS Expected Value
Endowment Payout Offer Offer Risk-Sharing Insurance Autarky

4|6|8 6|9|12

2/6 2/6 9.2|12.6|15.96

6|9|12 8.4|12.6|16.8

2/6 3/6 10.1|13.2|15.1
2/6 4/6 10.9|13.9|14.3
3/6 2/6 8.8|11.97|16.4
3/6 3/6 9.7|12.6|15.5
3/6 4/6 10.5|13.2|14.7
4/6 2/6 8.4|11.3|16.8
4/6 3/6 9.2|11.97|15.96
4/6 4/6 10.1|12.6|15.1

Information corresponding to an initial endowment of GH¢4 is given in plain text. Information

corresponding to an initial endowment of GH¢6 is given in bold text. Information corresponding

to an initial endowment of GH¢8 is given in italic text.
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3 Theoretical Model

The theoretical model is an extension of the model presented in Gallenstein (2021a) and

follows the design of the experiment. An agent i invests an initial endowment ωi in a risky

project which generates income Yi = ηωi with probability p and generates income 0 otherwise

(in the experiment η = 3 and p = 0.7). Agent i is paired with another agent, j, who faces the

same investment and payout opportunity. The joint probability distribution between agent

i and j is defined as: Pss = p2;Psf = p(1− p);Pfs = (1− p)p;Pff = (1− p)2, where shocks

are independent. I use inequality of initial endowments as a representation of inequality of

wealth.21 Initial endowments have three possible levels, ωh > ωm > ωl, where wealth equality

implies ωi = ωj = ωm, and wealth inequality implies ωi = ωh and ωj = ωl. To manage the

income risk, the agents may enter into an ex-ante risk-sharing agreement that specifies the

ex-post distribution of total income in the Success-Fail (SF) and Fail-Success (FS) states. I

assume that both agents have identical risk and fairness preferences. Building on the utility

function from Gallenstein (2021a) and Cappelen et al. (2013), agent i’s expected utility

function is:

EU(T ) = PssU(Yi) + PsfU(Yi(1− τi)) + PfsU(Yjτj)− βf(|yτi − F k
i,sf ||Ysf )− βf(|yτj − F k

i,fs||Yfs) (1)

In equation 1, β is the weight placed on fairness, f(y − F ) is a value function for fairness,

and F k
i is the agent’s fairness view. I assume a utility function with standard characteristics:

U ′(c) > 0 and U ′′(c) < 0. As in recent literature, I assume f(y − F ) = (y−F )2

2Y
(Gallenstein,

2021b; Cappelen, Konow, et al., 2013; Cappelen et al., 2007). Equation 1 shows agent i’s

expected utility as a function of a set of state-contingent transfers T = {τi, τj}, where τi is

the percent of income in the SF state, YSF , transferred to j, and τj is the percent of income

in the FS state, YFS, agent j transfers to i. Here, yτi = Yi(1 − τi) and yτj = Yjτj and

indicate agent i’s allocation in the SF and FS states, respectively. A risk-sharing agreement

defined by T , results in a set of state-contingent outcomes Ω = {Yi, yτi , yτj , 0} in states

21I acknowledge that inequality of initial endowments does not fully represent the implications of wealth inequality. Inequality
of initial endowments captures differences in initial investment capital but in this framework it does not capture the risk
management effects of wealth. Moreover, returns to capital may vary by investment size (Piketty, 2013) but, for simplicity, I
assume a constant rate of return.
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s ∈ {SS, SF, FS, FF}, respectively. I also assume that the agent has fairness preferences

over the distribution of total income in each of the two relevant states (SF and FS states). As

in Gallenstein (2021b), I define three views of fairness in this context: (1) Equity-Egalitarian

(EG) fairness view, (2) Proportionate-Egalitarian (PG) fairness view (EG and PG views

are equivalent when ωi = ωj), and (3) Libertarian fairness view; each is defined below,

respectively:

FEG
i =

1

2
Y for s ∈ {SS, SF, FS}

FEG
i =

ωi

ωi + ωj

Y for s ∈ {SS, SF, FS}

FL
i,s =



ωi

ωi+ωj
Y if s = SS

Y if s = SF

0 if s = FS

3.1 Inequality and Risk-Sharing

To understand the impact of inequality on risk-sharing, I first define the risk-sharing offer

maximization function. Agent i, making a risk-sharing offer to Agent j, solves the following

maximization problem:

Maxτi,τj PssU(Yi) + PsfU(Yi(1− τi)) + PfsU(Yjτj)− β
(yτi − F k

i,sf )
2

2Ysf
− β

(yτj − F k
i,fs)

2

2Yfs
(2)

subject to a participation constraint for agent j:22

PssU(Yj) + PsfU(Yj(1− τj)) + PfsU(Yiτi)− β
(yτj − F k

j,sf )
2

2Ysf
− β

(yτi − F k
j,fs)

2

2Yfs
≥ pU(Yj) (3)

Inequality hinders risk-sharing if it introduces welfare costs that imply no set of transfers

will satisfy equation 3.23 That is, fairness preferences create an internal constraint to risk-

sharing if they eliminate the set of possible transfers. In Proposition 1, I first consider the
22Note that in equation 3, I assume that agents do not hold fairness preferences when forgoing risk-sharing, i.e. in autarky.
23The maximization problem matches the decision made in the experiment in which risk-sharing is implemented through

an ultimatum bargain over a risk-sharing offer where one agent makes a take-it-or-leave-it risk-sharing offer. An alternative
model for risk-sharing would be a Nash Bargaining Model. In Appendix A.2, I show that proposition 1 and 2 hold under this
alternative model.
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case in which there are no fairness preferences (β = 0).

Proposition 1

Assume β = 0.

1. Any risk averse agent will accept a risk sharing offer in the set T = {τi, τj} ∈ {(0, ωj

ωi
), (0, 1)}

that satisfies τj =
ωi

ωj
τi.

2. When ωi = ωj, any risk averse agent will accept the equity risk-sharing offer: TEG =

{τi, τj} = {1
2
, 1
2
}.

3. When ωi ̸= ωj, any risk averse agent will accept the proportionate risk-sharing offer:

TPG = {τi, τj} = { ωj

ωi+ωj
, ωi

ωi+ωj
}.

The proof for Proposition 1 is in the appendix.

Proposition 1 suggests that in the absence of fairness preferences, inequality will not pose

a constraint to risk-sharing as the maximization problem can be solved for a set of optimal

transfer offers that simultaneously satisfies the participation constraint. Therefore, in the

presence of inequality, agents concerned exclusively about risk management can form a mu-

tually beneficial risk-sharing agreement. Proposition 1 also implies that inequality does not

impose a constraint on risk-sharing via a wealth effect as the change in initial endowments

itself does not preclude the formation of a risk-sharing agreement.24

When agents value fairness (β > 0), risk-sharing offers that deviate from fairness views

impose a welfare cost that may constrain the formation of risk-sharing agreements. Let k(h)

index the fairness view for agent i(j) and let Φi = {k, k}(Φj = {h, h}) be the set of fairness

views for agent i(j) in states {SF, FS}, respectively. Propositions 2 formalizes the intuition

for how fairness preferences influence the impact of inequality on risk-sharing.

Proposition 2

1. For any optimal transfers T ∗
β>0 and T ∗

β=0, EU(T ∗
β=0) ≥ EU(T ∗

β>0), holding with equality

when T ∗
β>0 = T ∗

β=0 = {F k
i,sf , F

k
i,fs}.

24Figure 3 Panel (a) in appendix A.3 graphically demonstrates Proposition 1.2 and 1.3.
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2. When agents hold asymmetric fairness views, i.e. Φi ̸= Φj, any optimal transfer T ∗
β>0

will impose some welfare loss.

3. When Φi ̸= Φj, there will exist some β̃ such that for any β ≥ β̃, risk-sharing will be

constrained.

The proof for Proposition 2 is in the appendix.

Proposition 2 demonstrates that the formation of risk-sharing agreements will be more

difficult when agents value fairness as fairness preferences constitute a potential source of

disutility from risk-sharing. When agents put a high value on fairness, any deviation of risk-

sharing offers from fairness views will reduce utility, potentially constraining risk-sharing.

When agents hold symmetric fairness views (they agree on what is fair), they may achieve

a risk-sharing agreement that both consider fair and avoid disutility due to deviations from

these views. When pairs hold different and incompatible fairness views (asymmetric views),

no risk-sharing offer can satisfy both views, implying that any risk-sharing agreement will

impose a welfare cost. Therefore, fairness preferences, especially when fairness views are

asymmetric, may constitute an internal constraint to risk-sharing.

The insights from Proposition 2 lead to two hypotheses that will be tested using the ex-

periment. Under inequality of initial endowments, there is a higher likelihood that a pair of

agents will hold asymmetric fairness views (Φi ̸= Φj). As a result, fairness preferences will

introduce welfare costs that lead to a reduction in risk-sharing. The likelihood of pairs hold-

ing asymmetric fairness views increases under inequality for two reason. First, the equity

and proportionate fairness views imply the same distribution of income under equality of

initial endowments (F PG = FEG when ωi = ωj). Therefore, there are fewer possible fairness

views under equality. By increasing the number of possible views, asymmetric fairness views

within pairs will either remain the same or increase under inequality. Second, under inequal-

ity, agents may adopt the fairness view that implies a higher income for themselves, i.e. a

self-serving bias (Babcock et al., 1995; Babcock and Loewenstein, 1997; Konow, 2000; Cap-

pelen et al., 2007; Gallenstein, 2021b).25 In fact, Gallenstein (2021b) suggest that fairness

25It is important to note that for HWIs, FPG > FEG but for LWIs FEG > FPG. In Appendix A.2, I present a theoretical
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views are endogenous and influenced, in a self-serving way, by one’s position in the wealth

distribution. Therefore, I hypothesize:

Hypothesis 1: Inequality of initial endowments will reduce risk-sharing relative to equality of

initial endowments.

Hypothesis 2: The impact of inequality on risk-sharing will be due to an increase in asym-

metric fairness views under inequality.

3.2 Insurance Demand

Wealth inequality may also influence insurance markets. I model insurance by assuming

perfect, indemnity insurance that makes payouts whenever agents experience a loss, at the

cost of a premium πζ, where ζ is a loading factor. The expected utility with insurance is

simply EUIns(Yi) = U(Yi − πζ).

Moving from equality of initial endowments to inequality of initial endowments may impact

the decision to insure via two pathways. First, inequality may affect the ability of agents to

form risk-sharing agreements; a fairness effect. Second, inequality will change the value of

the insurance via a wealth effect. As discussed above, when agents value fairness (β > 0), the

probability of entering a risk-sharing agreement decreases under inequality because agents

may experience welfare losses due to deviations from fairness views. Therefore, the fairness

effect should increase the relative attractiveness of insurance under inequality. In Proposi-

tion 3, I present the wealth effect while assuming actuarially fair insurance (ζ = 1):26

Proposition 3: Let ∆EU = U(Yi − π) − pU(Yi), i.e. the difference between the value of

insuring and the value of autarky. ∂∆EU
∂ω

> 0, therefore, moving from equality to inequality

will increase the value of insurance for HWIs and reduce the value of insurance for LWIs,

justification for this bias. Moreover, the results section provides empirical evidence for a bias in the formation of fairness views
whereby HWIs are less likely to hold the equity-egalitarian view than LWIs. The presence of additional fairness views under
inequality may also introduce the possibility of “moral wiggle room” where agents adopt self-beneficial fairness views due to
the moral ambiguity introduced under inequality (Cappelen et al., 2007; Dana et al., 2007).

26The proof holds for any ζ < 1
p
.
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relative to autarky.

The proof for Proposition 3 is in the appendix.

The fairness effect should reduce risk-sharing under inequality and therefore make insur-

ance more attractive for both HWIs and LWIs. The wealth effect will increase the value of

insurance under inequality for HWIs but reduce it for LWIs. Taken together, I specify the

final hypothesis:

Hypothesis 3: Inequality will increase adoption of insurance for HWIs.

4 Empirical Analysis

In this section, I use data from the lab-in-the-field experiment to identify the impact of in-

equality on risk-sharing and insurance adoption. I also explore the role of fairness preferences

in mediating the impact of inequality as a way of investigating if fairness preferences create

an internal constraint on risk-sharing in the context of inequality.

4.1 Graphical Analysis

I begin by visualizing the risk-sharing offers by state and averaged across states in Figure 1.

A few interesting trends emerge. First, I find that self-allocations are higher in the success-

fail state than the fail-success state. This is likely a reflection of some sense of ownership

of the returns when it is one’s own success that generates the group’s total. Participants

expect to keep a higher proportion of the group’s returns when they were the one successful.

Second, HWIs request higher proportions of the earnings in the SF state and on average

(panels a and c, respectively) yet it is less clear in the FS state where LWIs have a higher

percentage of individuals allocating 3
6
and 5

6
to themselves than HWI. Across all panels, it is

clear that the majority of participants in the equality treatment request a 50% share in both
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states with some desiring more than 50% in the SF state and some less than 50% in the FS

state, however those tails average out (Panel c). Interestingly, when looking at the averages

(Panel c), I find that there appears to be a trend in the offers that would be consistent with

biased fairness views as in Gallenstein (2021b). To make it easier to compare with Panels a

and b, in Panel d, I pool the average responses into the fraction categories corresponding to

the offer options. If fairness views were unbiased between HWIs and LWIs, I would expect

to find that an equal proportion of HWIs and LWIs would hold equality and proportionate

views and that these preferences would translate into risk-sharing offers. However, in Panel

d, I find that the pooled average risk-sharing offers reflect an strong preference among LWIs

for equality self-allocations at 3
6
(as opposed to proportionate at 2

6
) and a strong preference

among HWIs for proportionate self-allocations at 4
6
(as opposed to equity at 3

6
). Although

this could be an expression of self-interest, behavior in the equality treatment seems to

suggest otherwise as almost the entire sample, on average, made self-allocations at 50% for

the equality treatment.

Taken together, these results suggest that there are interesting differences in self-allocation

decisions between the SF and FS states. I will explore this in more detail later. Moreover,

I find some suggestive evidence of a bias in fairness views where LWIs and HWIs are biased

toward the views that imply a higher self-allocation; this is consistent with my discussion of

Hypothesis 2.

4.2 Risk-Sharing

The empirical analysis begins by measuring the impact of inequality on risk-sharing. The

theoretical model predicts inequality will not impact risk-sharing when agents are exclusively

concerned with managing their risks. However, it also shows that fairness preferences may in-

terfere with the formation of risk-sharing agreements under wealth inequality. When wealth

is unequal, agents’ preferences for fairness may create disutility from the risk-sharing agree-

ments formed with agents having a different wealth level. This is particularly the case when

inequality leads HWIs and LWIs to hold asymmetric fairness views that make it difficult for
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Figure 1: Self-Allocations Implied by Risk-Sharing Offers

(a) Self Allocations in the Success-Fail State (b) Self Allocations in the Fail-Success State

(c) Pure Average of Self Allocations over SF and FS
states

(d) Pooled Average of Self Allocations Averaged over SF
and FS states

Figure 2: Figure 1 Presents the self-allocations decisions from the risk-sharing offers in the success-fail state
(Panel a), the fail-success state (Panel b), averaged (Panel c), and a pooled average for easier comparison
(Panel d) . The y-axis presents the percentage of respondents. The x-axis for Panel a, b, and d presents the
allocation options in the experiment; Panel c uses the exact average value. The proportions are provided for
the equality treatment and the LWIs/HWIs in the inequality treatment.
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agents to agree on a risk-sharing arrangement. To investigate the impact of inequality on

risk-sharing, I will test the causal impact of the inequality treatment on acceptance rates

using the following linear probability, individual fixed effects model:

Accepti,t = β0 + β1It + β2(W̄ ∗ I)i,t + β3Offeri,t + vi + ϵi,t (4)

Here, Accepti,t is the binary decision of participant i, in treatment t, to accept the risk-

sharing offer from their partner. It is a dummy variable that equals 1 if there is inequality,

W̄i is a dummy variable for having a high initial endowment, Offeri,t is the percent of total

group income offered to the participant by their partner (Offeri,t =
Yi(1−τi)+Yj(τj)

Yi+Yj
), and vi

is an individual fixed effect. Potential order effects are avoided by using a randomized order

of the treatments and the individual fixed effect which ensured that treatment effects are

identified within person.27 The analysis of the acceptance decision does not include data

from the insurance treatments.

When including only the inequality variable, β1 will indicate the unconditional impact

of inequality on acceptance, where a negative value will indicate reduced risk-sharing and

support Hypothesis 1. Inequality will reduce acceptance rates by imposing welfare costs

when risk-sharing offers are not consistent with fairness views. When adding the interaction

between inequality and wealth, I can identify how the impact of inequality is distributed

across wealth levels. If welfare costs stemming from fairness preferences equally affect HWIs

and LWIs, which would be consistent with fairness preferences being the key constraint, β1

should be negative and β2 should be insignificant, further supporting Hypothesis 1. Models

1 and 2 analyze the impact of inequality, net of its effect on the size of the risk-sharing offer.

In Model 3, I control for the risk-sharing offer to observe how inequality impacts risk-sharing

while controlling for any impacts of inequality on the offers.

In Table 3 Model 1, I find that inequality reduces the rate of acceptance of risk-sharing

offers by roughly 10 percentage points. After adding the wealth level interaction term in

27In Appendix A.4.2, I report the main reduced form regression results using only data derived from the first treatment
that each individual played in the risk-management experiment. The results are qualitatively consistent with the main results
although some coefficients are no longer significant, which may be due to reduced power.
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Model 2, I again find that inequality reduces acceptance decisions by roughly 10.5 percentage

points and does so equally across wealth levels. These results suggest that inequality does

reduce the probability of forming a risk-sharing agreement relative to when partners have

equal initial endowments, supporting Hypothesis 1. In Model 3, I find that once controlling

for the size of the partner’s offer, inequality reduces risk-sharing only for HWIs. This implies

that behavioral barriers to risk-sharing may stem primarily from HWIs rather than LWIs

after accounting for the impact of inequality on offer size. Model 3 also suggests that

acceptance rates increase as the size of the offer increases, as would be expected.

4.2.1 Impact on Risk-Sharing Offers

The introduction of inequality reduces agents’ willingness to accept risk-sharing offers. Based

on evidence from Table 3, the impact of inequality on risk-sharing is due, in part, to its

impact on the risk-sharing offers. If inequality increases the average size of self-allocations

(i.e. reduces the size of risk-sharing offers) this may explain the reduction in risk-sharing. On

average, risk-sharing offers should be unaffected by inequality as the average income between

the SF and FS states remain unchanged after introducing inequality.28 However, as eluded

to in the discussion of Hypotheses 1 and 2, inequality may create biases in the formation of

fairness views whereby HWIs are more likely to hold the proportionate view and LWIs are

more likely to hold the equity view. If this is true, under inequality both agents will make

risk-sharing offers that reflect self-serving biases in their fairness views, that is, they will

make offers that imply a higher proportion of total group income is allocated to themselves;

thus, the size of the risk-sharing offers will decrease.29 I use the following model for this

analysis:

SelfAllocationi,t = β0 + β1It + β2(W̄ ∗ I)i,t + vi + ϵi,t (5)

Equation 5 uses only data for rounds in which an offer is made. SelfAllocationi,t is the

28The average income under equality is 18+18
2

= 18, while the average income is 24+12
2

= 18 under inequality.
29For HWIs(LWIs) the proportionate(equity) view implies a higher proportion of total income. If (HWIs)LWIs are more

likely to make offers that reflect a bias towards the proportionate(equity) view, the average self-allocations will increase under
inequality and therefore offers will decrease.
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percent of the total group income the participant allocates to themselves when making the

risk-sharing offer.30 Again, this analysis excludes data from the insurance treatments.

Table 4 presents the results. I investigate the impact of inequality on the amount that each

participant allocates to themselves in their risk-sharing offers, therefore, a positive coefficient

estimate suggests a smaller offer to one’s partner. In Model 1, I find that inequality increases

the size of self-allocations on average, implying that inequality results in a smaller percentage

of the total group income being offered to the partner. This is despite inequality introducing

no change in the total average group income. Therefore, inequality may reduce risk-sharing

by reducing the average size of risk-sharing offers. In Model 2, I differentiate between the

impact of inequality on HWIs and LWIs. I find that inequality increases self-allocations for

HWIs and decreases self-allocations for LWIs. This is consistent with some LWIs adopting a

proportionate view, thus allocating less than 50% of the group total to themselves, and some

HWIs adopting a proportionate view, thus allocating more than 50% of the group total to

themselves. However, the increase in self-allocations for HWIs is larger than the decrease

in the self-allocations for LWIs, thus implying a net increase in self-allocations. The net

increase in self-allocations may be the result of a biased formation of fairness views such

that HWIs(LWIs) are more likely to adopt a proportionate(equity) fairness view relative to

LWIs(HWIs). If this is the case, the average self-allocations will increase under inequality

compared to equality. Therefore, the results from Table 4 suggest that inequality reduces

risk-sharing, in part, because it causes a net reduction in offer sizes to one’s partner. These

results support Hypothesis 2.

In Table 4, I also report the impact of inequality and the interaction term on the SF

state (Model 3) and FS state (Model 4) self-allocations. I find that LWIs increase their

self-allocation percentage in the SF state but decrease their self-allocation in the FS state

relative to equality. This is roughly consistent with a more libertarian view which considers

30To be clear, Offeri,t =
Yi(1−τi)+Yj(τj)

Yi+Yj
and SelfAllocationi,t =

Yi(1−τi)+Yj(τj)

Yi+Yj
. The difference between these values

stems from the data used to calculate the variable. For Offeri,t, the allocation decisions were made by the partner (agent
j) and therefore the larger the Offeri,t variable is, the greater the income is for the participant (agent i). Alternatively, for
SelfAllocationi,t, the allocation decisions are made by the participant (agent i), and therefore, the larger the SelfAllocationi,t

variable is, the smaller the offer is to the partner (agent j).
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larger self allocations when one’s own project is successful, and smaller self allocations when

one’s own project is unsuccessful, as being fair. HWIs consistently demonstrate larger self

allocations under inequality. However, for HWIs in the FS state, inequality has no net effect

on self allocations relative to equality as is evidenced by adding the two coefficients in Model

4.31,32

4.2.2 Labeling Fairness Views

Results from Table 3 suggest that inequality reduces risk-sharing and that this impact is

due in part to some behavioral response to inequality apart from its impact on offer sizes.

Moreover, results from Table 4 suggest that offer sizes decrease under inequality and this

may be due to a behavioral bias in the formation of fairness views. Here, I seek to better

understand how fairness views may serve as an internal constraint to risk-sharing by (1)

estimating individual fairness views and (2) evaluating the heterogeneous impact of inequality

by pairs that hold differing (i.e. asymmetric) fairness views.

I begin by labeling individual fairness views based on their behavior in the risk-sharing

game and then test if HWIs and LWIs hold different fairness views. To establish robust

results, I adopt three labeling methods. First, dubbed the “empirical labeling”, I label

individual fairness views based on the size of their risk-sharing offers in the Success-Failure

state and Failure-Success states. Details on this labeling method are provided in Appendix

A.4. In the second and third methods, following Cappelen, Konow, et al. (2013), I model

and structurally estimate the share of the sample holding different fairness views and use

this to label individual participant views.

To model the risk-sharing decision structurally, I specify a random utility model where

utility is equal to the value function defined by equation 1 plus an error term.

U(T ; .) = V (T ; .) + ϵiT for τi, τj ∈ {0, 1
6
,
2

6
,
3

6
,
4

6
,
5

6
, 1}

31Note that −0.053+0.056 = 0.003 which is insignificant. Regression results that include Inequality*LWI and Inequality*HWI
(as opposed to Inequality and Inequality*HWI) confirm no impact.

32In Appendix A.4.1 I also explore how the treatment impact of inequality varies by individual characteristics. I find that
inequality reduces acceptance rates more for participants with higher real wealth but I find no heterogeneous treatment effects
for the impact of inequality on self-allocations.
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Table 3: Impact of Inequality on Risk-Sharing

Table 3 presents the impact of inequality on acceptance rates. Model 1 analyzes
unconditional inequality and Model 2 interacts inequality with the two wealth levels.
Variable Model 1 Model 2 Model 3

Inequality -0.101*** -0.097*** 0.048
(0.020) (0.03) (0.31)

Inequality*High Initial Endowment -0.012 -0.215***
(0.041) (0.050)

Offer Size 1.59***
(0.27)

Constant 0.934*** 0.93*** 0.155
(0.010) (0.01) (0.13)

Individual Fixed Effects YES YES YES
R2 0.026 0.03 0.16
Individuals 439 439 438
N 838 838 837
p < 0.1∗, p < 0.05∗∗, p < 0.01∗∗∗ Clustered robust standard errors at individual level.

Table 4: Impact of Inequality on Risk-Sharing Offers

Table 4 presents the impact of inequality on self-allocations. Model 1 investigates the
impact of inequality on the average offer self-allocation. Model 2 repeats Model 1
while separating out the impact on HWIs and LWIs.
Variable Model 1 Model 2 Model 3 Model 4

Average Average SF State FS State

Inequality 0.025*** -0.051*** 0.021** -0.053***
(0.005) (0.006) (0.010) (0.011)

Inequality*HWI 0.142*** 0.078*** 0.056***
(0.008) (0.014) (0.016)

Constant 0.51*** 0.51*** 0.582*** 0.439***
(0.003) (0.002) (0.003) (0.004)

Individual Fixed Effects YES YES YES YES
R2 0.02 0.4 0.14 0.024
Individuals 440 440 440 440
N 868 868 869 868
p < 0.1∗, p < 0.05∗∗, p < 0.01∗∗∗ Clustered robust standard errors at individual level. The outcome

variable is the average total allocation to the agent implied by the offer from their partner.
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Where V (T ; .) = PssU(Yi) + PsfU(Yi(1− τi)) + PfsU(Yjτj)− βf(|yτi − F k
i ||Ysf )− βf(|yτj −

F k
i ||Yfs) and U(y) is a CRRA utility function with risk aversion parameter α.33 I assume

that the error term, ϵiT , is i.i.d. extreme value and the fairness parameter β follows a log

normal distribution such that β ∼ N(µ, σ2). The likelihood that an agent will choose a

risk-sharing offer, Ti given fairness view F k, is:

Lk
i (Θ) =

∫ ∞

0

eV (Ti;F
k,β)∑

a∈Θh
eV (a;Fk,β)

dF (β;µ, σ) (6)

Here, Θh is the set of possible state-dependent self-allocations implied by the risk-sharing

offers. The likelihood that an agent will choose a particular risk-sharing offer across possible

fairness views is found by taking a weighted sum:

Li(Θ) = λEGLEG
i (Θ) + λLLL

i (Θ) + λPGLPG
i (Θ)

Here, λEG is the proportion of the sample that holds the equity-egalitarian fairness view, λL

is the proportion of the sample that holds the libertarian view, and λPG = (1−λEG−λL) is the

proportion of the sample that holds the proportionate-egalitarian view. I then structurally

estimate the parameters of the model, Θ = (α, µ, σ, λEG, λL, λPG).34 I will then use this

procedure for the second and third methods of labeling individual fairness views.

The second method labels individual participants with the fairness view that achieves the

largest value of Lk
i (Θ) which implies the fairness view that gives the highest probability of

observing that participants’ set of chosen transfers Ti. The third method follows Cappelen,

Konow, et al. (2013) using a Baysien model as follows:

P (k|T ) = P (T |k)P (k)

P (T )
for k ∈ {EG,PG,L}

33In Appendix A.5, I report robustness checks for the CARA utility function. I find that the majority of results for the
structural estimation are robust to this alternative utility function assumption.

34As in Gallenstein (2021b), I used a modified definition of the libertarian view, which was necessary for the structural model

to converge; the ”weak” libertarian view. The weak libertarian view is defined as FL
i =


ωi

ωi+ωj
Y ifSS

ωH
ωi+ωj

Y ifSF
ωL

ωi+ωj
Y ifFS

where ωH
ωi+ωj

= 5
6

and ωL
ωi+ωj

= 1
6
.
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Here P (k|T ) is the probability that an individual will hold fairness view k if they made

transfer decisions T , P (T |k) is the value of the conditional likelihood function Lk
i (Θ), P (k)

is the share of the population holding fairness view k as estimated in the model, and P (T )

is Li(Θ).

Table 5 reports results from the structural estimation under the equality treatment (Model

1) and inequality treatment (Model 2). Looking first at equality, I find that the vast majority

of the sample holds the equity view (which, under equality, is equivalent to the proportionate

view) while a minority holds the libertarian view. Under inequality, a smaller proportion

of the sample holds the equity view and a larger proportion holds the libertarian view

and a minority holds the proportionate view. Interestingly, these structural estimate results

suggest that inequality increases the likelihood that agents will hold the libertarian view (the

difference in the λL parameter between samples is statistically significant). This suggests

that inequality causes a change in fairness views, which is consistent with the notion of

endogenous fairness views discussed above.

Using the one empirical labeling and two structural labeling methods, I label each partic-

ipant with a fairness view. In Table 6, I report evidence of differences in fairness views held

between HWIs and LWIs using mean t-tests. I find that regardless of labeling method, HWIs

are less likely to hold the equity view relative to LWIs. For the first and second labeling

methods, I find that HWIs are more likely to hold the proportionate view than LWIs. For the

third labeling method, I find that HWIs are more likely to hold the libertarian view. These

results are consistent with the impact of inequality on self-allocation decisions as presented

in Table 4. There, I find that self-allocations increase under inequality, which is consistent

with HWIs being more likely to hold proportionate views (or libertarian) and LWIs being

more likely to hold equity views. Table 6 reinforce this intuition by demonstrating that

HWIs are more likely to hold libertarian or proportionate views and LWIs are more likely

to the hold equity view. These results are also consistent with Gallenstein (2021b), which

finds that HWIs are more likely to hold proportionate and libertarian fairness views relative

to LWIs.

26



Table 5: Structural Parameter Estimates with and without Inequality

Table 5 presents structural estimation results for the risk-aversion parameter α, the
mean and standard deviation of the fairness parameters, (µ, σ), and the proportion
of the sample that holds the equity-egalitarian, proportionate-egalitarian, and
libertarian fairness views. Model 1 presents results for the equality treatment and
Model 2 presents results for the inequality treatment.
Variable Model 1 Model 2

Equality Inequality

Risk Aversion α 0.970*** 0.968***
(0.054) (0.025)

Mean Fairness µ 2.485*** 1.006***
(0.163) (0.000)

Standard Deviation Fairness σ 1.719*** 0.003***
(0.219) (0.000)

Share with Equity-Egalitarian Views λEG 0.872*** 0.564***
(0.020) (0.046)

Share with Proportionate-Egalitarian Views λPG 0.099***
(0.043)

Share with Libertarian Views λL 0.128*** 0.337***
(0.020) (0.040)

Log L -782.67 -1175.1
p < 0.01***, p < 0.05**, p < 0.1*; The likelihood function is maximized using the CompEcon

Toolbox (Miranda and Fackler 2004). A one-sided t-test confirms that parameter estimates for

λ differ for each estimate between equality and inequality treatments. λL and its standard error

is calculated residually.

Table 6: Individual Fairness Views under Inequality by Labeling Method

Variable Mean for HWIs Mean for LWIs Difference
A. Empirical Labeling

Equity View 0.140 0.437 0.297***
Proportionate View 0.384 0.108 0.251***
Libertarian View 0.476 0.455 0.021

B. Structural Model Labeling 1
Equity View 0.154 0.425 0.272***
Proportionate View 0.307 0.106 0.201***
Libertarian View 0.539 0.469 0.071

C. Structural Model Labeling 2
Equity View 0.728 0.850 0.122***
Proportionate View 0.022 0.005 0.017
Libertarian View 0.250 0.145 0.105***
p < 0.01***, p < 0.05**, p < 0.1*.
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4.2.3 Asymmetric Fairness Views

After labeling individual participants’ fairness views, I then identify pairs with asymmetric

views and investigate if the impact of inequality differs between pairs with symmetric and

asymmetric views. I adopt the following linear probability, individual fixed effects model.

Accepti,t = β0 + β1It + β2Ai,t + β3(A ∗ I)i,t + vi + ϵi,t (7)

Here, Ai,t is a binary variable indicating if participant i is in a group with asymmetric fairness

views. In Table 7, I report the results. I find that for all three models, inequality and the

interaction term are negative and have roughly similar magnitudes. For Models 1 and 2,

the interaction term is significant which suggests that the impact of inequality is driven by

inequality in pairs with asymmetric fairness views. These results further support Hypothesis

2. However, in Model 3, inequality is significant and the interaction term is not. Therefore,

I find some evidence that asymmetric fairness views is an important mechanism driving the

negative impact of inequality on risk-sharing.

4.2.4 Fairness Views as an Internal Constraint on Risk-Sharing

Considering results from Table 4, Table 6, and Table 7, I provide some suggestive evidence

that fairness preferences are a key mechanism through which inequality reduces risk-sharing.

Based on results from Tables 4 and 6, agents appear to have biased fairness views, with HWIs

being more likely to hold proportionate and libertarian views relative to LWIs. This bias

may lead to an increase in average self-allocations, which then makes risk-sharing offers less

attractive under inequality. Based on results from Table 7, pairs in which the two agents do

not agree on fairness views appear less likely to form a risk-sharing agreement.35 This result

is consistent with Proposition 2 which shows that when agents hold asymmetric fairness

views, they are guaranteed to experience some welfare losses due to perceived unfairness.

Furthermore, it is clear that asymmetric fairness views are more likely under inequality,

35To reinforce this point, in Appendix 3, I present results demonstrating that risk-sharing offer acceptance rates are lower
among groups with asymmetric fairness views.
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which is supported by results in Table 6.36 In conclusion, I provide some evidence that

fairness preferences may create an important internal constraint to risk-sharing, particularly

under inequality.

4.3 Demand for Insurance

In this final results section, I investigate the impact of inequality on the decision to adopt

formal insurance. The theoretical model suggests that uptake of insurance will increase under

inequality, relative to equality, for two reasons. First, holding the loading factor constant,

insurance becomes more attractive to HWIs and less attractive to LWIs; this is the wealth

effect. Second, insurance will reduce the attractiveness of informal risk-sharing (as illustrated

above), which makes insurance relatively more attractive; this is the fairness effect. I use

equation 8 to estimate the impact of inequality on the decision to insure. This analysis uses

only data from the rounds in the insurance treatment when an agent receives a risk-sharing

offer from their partner and then makes a decision whether to adopt insurance. I use the

following linear probability, individual fixed effects model:

Insi,t = β0 + β1It + β2(W̄ ∗ I)i,t + β3Offeri,t + vi + ϵi,t (8)

Here, Insi,t measures individual i’s insurance decision in treatment t. The insights from

the theoretical model will be supported by a positive and significant β1 and/or β2. Results

are presented in Table 8. In Model 1, I find that inequality increases the likelihood that

participants choose insurance. In Model 2, I find that this effect stems from the HWIs

with no impact on LWIs. Model 3 confirms this after controlling for the size of the risk-

sharing offer. These results are consistent with the theoretical model in that the impact

of inequality is unambiguously positive only for HWIs due to both the wealth and fairness

effects. Therefore, the results support Hypothesis 3. The insignificant result for LWIs may

be due to a negative wealth effect offsetting a positive fairness effect. Taken together, these

36In Appendix 3, I present results demonstrating that there are more groups with asymmetric fairness views under inequality
as compared to equality.
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results suggests that inequality may increase insurance adoption, particularly among the

relatively wealthy.37

5 Limitations and Additional Considerations

Having demonstrated evidence that inequality reduces risk-sharing and increases insurance

demand, now I turn to discussing some limitations and additional considerations for this

analysis.

5.1 Alternative Fairness Views

Alternative views of fairness not modeled here may influence behavior in the experiment.

Two such views could potentially influence these results. First, participants may have a

fairness view that sees equal sized transfers as fair rather than transfers that are fixed

proportions of the total income. In the experiment, the proportionate transfers implied

equal sized transfers. Therefore, if participants prefer equal sized transfers, this would make

the proportionate view more attractive for all participants and increase the magnitude of

the coefficient on the wealth level interaction term in the risk-sharing analysis. However, I

have no reason to assume that a participant’ wealth level would be correlated with this view

and therefore this should not threaten the core results. Moreover, proportionate transfers

were very rare in the sample, suggesting that this is unlikely to have a major effect on the

results.

A second potentially confounding fairness consideration is if participants have a preference

for equality of final payouts in the room. Such a fairness view would bias allocation decisions

so that inequalities in initial endowments may be counteracted by large transfers from HWIs

to the LWIs through risk-sharing. Such a preference would imply an upward bias on the

impact of inequality on self-allocations for LWIs and a downward bias on the impact of

inequality on self-allocations for HWIs. It would also bias the coefficient on inequality in the

37In Appendix A.4.1, I show heterogeneous treatment effects of inequality on the insurance decision. Interestingly, I find that
inequality reduces uptake of insurance for those with higher real wealth.
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Table 7: Impact of Inequality on Risk-Sharing

Table 7 presents the impact of inequality by asymmetric fairness views on acceptance
rates. Models 1, 2 and 3 use differing methods to label individual fairness views.
Variable Model 1 Model 2 Model 3

Empirical
Label

Structural
Label 1

Structural
Label 2

Inequality -0.028 -0.041 -0.093***
(0.033) (0.033) (0.023)

Asymmetric Fairness Views 0.013 0.017 -0.007
(0.040) (0.041) (0.051)

Inequality*Asymmetric Fairness Views -0.110** -0.096* -0.017
(0.056) (0.055) (0.064)

Constant 0.93*** 0.93*** 0.93***
(0.020) (0.019) (0.013)

Individual Fixed Effects YES YES YES
R2 0.03 0.029 0.027
N 765 770 770
p < 0.1∗, p < 0.05∗∗, p < 0.01∗∗∗ Clustered robust standard errors at individual level. The sample

size is smaller for this regression relative to Table 4 as some pairs were ambiguously tracked and

were therefore dropped in the analysis.

Table 8: Impact of Inequality on Insurance Demand

Table 8 presents the impact of inequality on Insurance demand. Model 1 investigates
the unconditional impact of inequality. Model 2 separates out the impact by wealth
level. Model 3 controls for average risk-sharing offer size.
Variables Model 1 Model 2 Model 3

Inequality 0.14*** 0.053 -0.060
(0.033) (0.050) (0.061)

Inequality*High Initial Endowment 0.17*** 0.33***
(0.066) (0.080)

Offer Average Allocation -1.50***
(0.41)

Constant 0.56*** 0.56*** 1.30***
(0.02) (0.016) (0.203)

Individual Fixed Effects YES YES YES
R2 0.02 0.03 0.06
N 793 793 791
p < 0.1∗, p < 0.05∗∗, p < 0.01∗∗∗ Clustered robust standard errors at individual level.
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acceptance decision models upward as risk-sharing reduces inequality of final outcomes by

smoothing across outcome states. However, given that inequality increases self-allocations

for HWIs and decreases self-allocations for LWIs, such a preference does not appear to

significantly affect the results. Additionally, an upward bias on the coefficients for inequality

would work in favor of the results as this bias would imply that the impact of inequality on

risk-sharing is actually more negative than they appear in my analysis.

5.2 Limitations

An important limitation in the experiment is the assumption that formal insurance and risk-

sharing are tools that manage the same risk. The results presented here on the impact of

inequality on insurance stem in part from the assumption that insurance and risk-sharing are

substitutes and that demand for insurance will be influenced by inequality because inequality

reduces access to risk-sharing; this is the fairness effect discussed above. In practice, the

fairness effect will only affect demand for insurance to the extent that formal insurance and

risk-sharing manage the same risks. In locations and contexts in which formal insurance

and risk-sharing both effectively manage the same risks, the fairness effect should be strong

and inequality will increase demand for insurance among HWIs. In locations and contexts

in which formal insurance and risk-sharing do not manage the same risks, the fairness effect

will likely be minimal and thus the impact of inequality on demand for insurance will depend

entirely on the wealth effect. In that case, Proposition 4 suggests that inequality will increase

demand for insurance for HWIs but decrease demand for LWIs.

The most common form of production insurance that is promoted in rural developing

economies today is index insurance (Miranda and Farrin, 2012). Index insurance is well

suited to managing covariate shocks, which affect entire regions or communities simultane-

ously (such as droughts). Index insurance does not protect well against idiosyncratic shocks

that are not correlated across individuals within a community. Alternatively, risk-sharing

between community members is well suited to managing idiosyncratic, but not covariate,

risks. Therefore, in practice, formal insurance may not be a substitute for intra-community
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risk-sharing. For this reason, I suggest some caution when applying these results to demand

for index insurance in rural communities in developing countries. The results may only hold

in communities where risk-sharing networks can, at least in part, manage the covariate risks

that index insurance is designed to manage.

Another limitation is that there are potentially important differences between how risk-

sharing is modeled here and how risk-sharing is articulated elsewhere in the literature

(Fafchamps and Lund, 2003; Coate and Ravallion, 1993). Informal risk-sharing in devel-

oping communities typically takes the form of gifts and/or “quasi-loans” (Fafchamps and

Lund, 2003;Fafchamps and Gubert, 2007) that lack formal commitment or enforcement

mechanisms (Ligon et al., 2002) and are sustained through repeated interactions (Coate and

Ravallion, 1993). In the experiment, however, informal risk-sharing is modeled as an enforced

ex ante agreement in a static context. Therefore, the model of risk-sharing here deviates

in potentially important ways from how risk-sharing is modeled elsewhere and these differ-

ences may have implications for the results. First, allowing participants to back out of their

risk-sharing agreements ex post would likely make risk-sharing less attractive across both

equality and inequality treatments. Therefore, my results may exaggerate the attractive-

ness of risk-sharing, particularly given the static framework in which there are no dynamic

incentives to motivate commitment. More importantly, fairness preferences may influence

risk-sharing decisions differently in a dynamic context than they due in a static context.

With repeated interactions, fairness preferences may lead individuals to strategically reject

risk-sharing offers in early rounds in an effort to secure more favorable agreements in future

rounds, and therefore, could be welfare improving over the lifetime of the game. However,

the key insights of the paper would likely hold even with repeated interactions. Specifically,

in a dynamic framework, pairs with asymmetric fairness views will still face welfare losses

due to disagreements about the fairness of risk-sharing offers. Strategic rejections of early

risk-sharing offers will not be able to eliminate these welfare losses entirely in future rounds,

and thus, risk-sharing agreements may still be constrained. With these considerations in

mind, it would be a valuable area of future research to explore how inequality influences
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risk-sharing in a dynamic framework with limited commitment.

5.3 Additional Evidence

To reinforce the result that fairness preferences constrain risk-sharing, I simulate the risk-

sharing acceptance decision for agents without fairness preferences. I use data from each

participant in the experiment to simulate the acceptance decision that each participant

would have made if they had no fairness preferences. I simulate the acceptance decision

using the following equation:

PssU(Yi;αi) + PsfU(Yi(1− τi;αi) + PfsU(Yjτj;αi) ≥ pU(Yi;αi) (9)

Here, αi refers to each participant’s risk aversion coefficient estimated using responses

from the risk-preference game. Moreover, τi and τj are the risk-sharing offers made in

the experiment. I generate a new variable, SimAccepti,t, that is the simulated acceptance

decision and equals 1 if equation 9 is true and 0 otherwise. I can then compare simulated

acceptance rates to observed acceptance rates. If acceptance rates are lower in the experiment

than predicted in the simulation, this would reinforce my findings that inequality reduces

risk-sharing.

I use a similar approach for the insurance decision. Using the following model, I create a

variable SimInsurei,t that equals 1 if equation 10 and 11 hold and 0 otherwise. I present

the results for risk-sharing and insurance in Table 9.

PssU(Yi;αi) + PsfU(Yi(1− τi;αi) + PfsU(Yjτj;αi) ≤ U(Yi − ζπ;αi) (10)

pU(Yi;αi) ≤ U(Yi − ζπ;αi) (11)

In Table 9, I find that acceptance rates are lower in the experiment than predicted by

the simulation.38 This result reinforces my core findings that fairness creates an internal

constraint to risk-sharing by hindering adoption of mutually beneficial risk-sharing offers.
38In Appendix A.6, I present how the CRRA coefficients are estimated. The results presented in Table 9 are sensitive to how

the CRRA coefficients are estimated. I discuss this sensitivity of the results in Appendix A.6 as well.
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Moreover, I find that the reduction in acceptance rates stems particularly from the inequality

treatment which further suggests that inequality exacerbates the internal constraint to risk-

sharing caused by fairness preferences. In Panel B, I compare insurance uptake rates between

the simulation and the experiment. Due to the wealth effect on insurance demand, I conduct

separate t-tests for HWIs and LWIs in Panel B. Finally, I find that insurance take up rates are

lower than expected under wealth equality but higher under wealth inequality for HWIs. The

results roughly support the main findings by suggesting that inequality increases adoption

of insurance relative to equality for HWIs, which is likely due to fairness preferences rather

than demand for risk management as such.
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Table 9: Revealed Risk Management Compared to Simulated Risk Management

Table 9 presents Mean t-test comparisons between simulated and revealed behavior
for risk-sharing (Panel A) and insurance uptake (Panel B).
Treatment Simulated Actual Difference

Panel A: Risk-Sharing Decision
Combined 0.942 0.868 0.074***
Equality Treatment 0.923 0.914 0.009
Inequality Treatment 0.960 0.822 0.138***

Panel B: Insurance Decision
Combined 0.677 0.644 0.032
Equality Treatment 0.677 0.588 0.090***
Inequality Treatment (LWIs) 0.675 0.632 0.043
Inequality Treatment (HWIs) 0.677 0.764 0.087**
p < 0.1∗, p < 0.05∗∗, p < 0.01∗∗∗.
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6 Conclusion

I present experimental evidence that inequality reduces risk-sharing and increases demand

for insurance among higher wealth individuals. I further provide some evidence that fairness

preferences is one important mechanism driving this effect. I find that in the presence of

inequality, agents are less likely to adopt risk-sharing offers. Moreover, I find some evidence

that the impact of inequality on risk-sharing stems from partners with asymmetric fairness

views, confirming that when agents disagree on what constitutes a fair distribution of income,

risk-sharing agreements are harder to achieve. Results from the experiment also confirm that

inequality increases demand for insurance among higher wealth individuals. These results

offer an important contribution to the literature as well as insights for development policy

related to risk management.

Improving risk management is an essential component of economic development and sus-

tained economic growth. Risk management allows households to mitigate consumption

shocks and avoid poverty traps (Carter and Barrett, 2006; Barrett et al., 2007). More-

over, risk management helps to improve willingness to make profitable but risky invest-

ments. In fact, informal risk-sharing and insurance have been demonstrated to increase

profitable investments in rural developing country contexts (D’Exelle and Verschoor, 2015;

Carter et al., 2016; Gallenstein et al., 2021). This research demonstrates that inequality

and internal constraints to risk-sharing may play an important role in reducing access to

risk management and should be addressed in order to improve investments aimed towards

achieving long-run economic growth. In this regard, the results presented here contribute

to a growing body of literature that draws attention to the important role that behavioral

biases and internal constraints play in slowing economic development (Ashraf et al., 2006;

Duflo et al., 2011; Genicot and Ray, 2017; Janzen et al., 2017). Most importantly, this

work adds to literature such as Genicot and Ray (2017), D. Fehr (2018), and D. Fehr et al.

(2020) by demonstrating that inequality can have behavioral impacts that constrain bene-

ficial behavior or cause to anti-social behavior. Future research should explore additional
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pathways through which inequality has behavioral impacts on individual behavior that may

influence economic efficiency. Lastly, this analysis draws attention to the potential negative

consequences of inequality in a developing country context which is under-explored in the

literature (Zimmerman and Carter, 2003).

These results have important implications for development policy. I find evidence that in-

equality hinders informal risk-sharing via a behavioral constraint. Therefore, inequality may

create behavioral barriers to economic development. These results imply that greater atten-

tion should be given to addressing inequality, even in a rural developing country context.

Such measures may include investments in education Reducing inequality by improving the

livelihoods of the lowest wealth households may have a positive spillover effect by improving

agents’ ability to form risk-sharing agreements and therefore to improve risk management.

Moreover, this result demonstrates that access to formal financial instruments are particu-

larly important in unequal societies where informal risk-management tools are less effective

due to internal as well as external constraints.
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A Online Appendix

A.1 Appendix 1: Balancing Test

The key randomized intervention is the presence of inequality. In the experimental design,

each individual was randomly assigned to start with either a high initial endowment (HWIs)

or a low initial endowment (LWIs) in the rounds with inequality. Therefore, to ensure

comparability between HWIs and LWIs, I must show that the randomly assigned wealth

level achieves statistical independence. In Table 10, I present the results of a balancing test

and demonstrate that statistical independence is achieved between HWIs and LWIs.

Table 10: Descriptive Statistics for Selected Variables

Variable Mean
for
HWIs

Mean
for
LWIs

Difference

Risk Aversion 0.38 0.35 0.03
Age 37.8 37.3 0.50
Household Size 8.99 8.83 0.17
Dependency Ratio 0.46 0.50 0.03
Christian Faith 0.11 0.10 0.01
Female (female=1) 0.71 0.70 0.01
Household Head 0.31 0.30 0.01
No Formal Education 0.66 0.66 0.00
Community Leader 0.34 0.41 0.07
Farmer 0.93 0.90 0.03
Cattle Owned 2.23 1.74 0.49
Land Owned (Acres) 4.24 4.24 0.00
Savings Account 0.16 0.11 0.05
Formal Credit Experience 0.05 0.03 0.02
Insurance Experience 0.62 0.59 0.03
Number of Friends in Session 1.25 1.47 0.22
Number of Relatives in Session 2.54 2.83 0.29
Number of Session Members Would Help if in Need 1.84 2.05 0.21
Number of Session Members Need to Give Money to 1.64 1.76 0.12
Number of Session Members who will ask about earnings 2.25 2.35 0.11
Comprehension 0.98 0.96 0.02*
p¡0.01***, p¡0.05**, p¡0.1*. Comprehension measured as percent of four questions answered correctly.

A.2 Appendix 2: Mathematical Appendix

A.2.1 Proposition 1 Proof

Let β = 0.

Maxτi,τj PssU(Yi) + PsfU(Yi(1− τi)) + PfsU(Yjτj)
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subject to

PssU(Yj) + PsfU(Yj(1− τj)) + PfsU(Yiτi) ≥ PssU(Yj) + PsfU(Yj)

Simplifying the constraint:

U(Yj(1− τj)) + U(Yiτi) ≥ U(Yj)

Agent i, making the risk-sharing offer to maximize their utility, will not make an offer

that implies an increase in Agent j’s expected utility, relative to autarky, as such an offer

would imply lost utility to Agent i without being necessary to satisfy Agent j’ participation

constraint. Therefore, the constraint will hold with equality.

U(Yj(1− τj)) + U(Yiτi) = U(Yj)

By Jensen’s inequality, a risk averse agent will accept any set of transfers that equalizes the

expected income. Therefore, I solve the following equality for such a condition:

ηωj(1− τj) + ηωiτi = ηωj

The set of transfers that establishes equality of expected income satisfies:

τj =
ωi

ωj

τi

Which simplifies to τj = τi under equality (ωi = ωj).

With risk aversion, the optimal transfer set may reduce expected income as risk averse

agents are willing to access reduced expected utility in exchange for lower income variance,

therefore, the optimal risk sharing offer will satisfy: τj ≥ ωi

ωj
τi. It is clear, that τj < ωi

ωj
τi

will not occur because such an offer would lower Agent i’s expected utility without being

necessary to satisfy Agent j’s participation constraint.

Now I consider the bounds on the set of possible transfers. Let ωi > ωj. The domain

of possible τi values include τi ∈ (0,
ωj

ωi
) and this corresponds to the range of τj values of

τj ∈ (0, 1). For a risk neutral Agent j, Agent i must offer τi =
ωj

ωi
in exchange for τj = 1,

however, for any level of risk aversion, such an exchange will be rejected because it does not

reduce income variance; therefore, the bounds are exclusive.

Therefore, any risk averse agent will agree to any transfers that reside in the set T =

{τi, τj} ∈ {(0, ωj

ωi
), (0, 1)} and satisfies τj =

ωi

ωj
τi. Under inequality, the proportionate trans-

fers satisfy the sufficient condition (τj =
ωi

ωj

ωj

ωi+ωj
). Under equality, the equity transfers satisfy

the sufficient condition: τj =
ωi

ωj

1
2
= 1

2
.
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A.2.2 Proposition 2 Proof

Proposition 2.1. Consider the excepted utility at the optimal transfers when β = 0,

EU(T ∗
β=0) = PssU(Yi) + PsfU(Yi(1 − τ ∗i )) + PfsU(Yjτ

∗
j ). When β > 0, any optimal T ∗

β>0

such that T ∗
β>0 ̸= T ∗

β=0 = {F k
i,sf , F

k
i,fs}, EU(T ∗

β>0) = PssU(Yi) + PsfU(Yi − τ ∗i ) + PfsU(τ ∗j )−
β

(y(τi)−Fk
i,sf )

2

2Ysf
− β

(y(τj)−Fk
i,fs)

2

2Yfs
. When T ∗

β>0 ̸= T ∗
β=0 = {F k

i,sf , F
k
i,fs}, T ∗

β>0, being the optimal

reach under the additional constraint of −β
(y(τi)−Fk

i,sf )
2

2Ysf
− β

(y(τj)−Fk
i,fs)

2

2Yfs
, cannot achieve an

expected utility greater then in the absence of this constraint. Therefore, EU(T ∗
β>0) ≤

EU(T ∗
β=0).

Proposition 2.2. When T ∗ = {F k
i,sf , F

k
i,fs} and {F k

i,sf , F
k
i,fs} = {F k

j,sf , F
k
j,fs}, EUi(T

∗) =

PssU(Yi) + PsfU(Yi − τ ∗i ) +PfsU(τ ∗j ) and EUj(T
∗) = PssU(Yj) + PsfU(Yj − τ ∗j ) +PfsU(τ ∗i ).

When T ∗ = {F k
i,sf , F

k
i,fs} and {F k

i,sf , F
k
i,fs} ≠ {F k

j,sf , F
k
j,fs}, EUi(T

∗) = PssU(Yi) + PsfU(Yi −
τ ∗i ) + PfsU(τ ∗j ) and EUj(T

∗) = PssU(Yj) + PsfU(Yj − τ ∗j ) + PfsU(τ ∗i ) − β
(yτi−Fk

i,sf )
2

2Ysf
−

β
(yτj−Fk

i,fs)
2

2Yfs
. Therefore, when T ∗ = {F k

i,sf , F
k
i,fs} and {F k

i,sf , F
k
i,fs} ̸= {F k

j,sf , F
k
j,fs}, at least

one agent will experience welfare losses. Put differently, let Fi = −β
(yτi−Fk

i,sf )
2

2Ysf
−β

(yτj−Fk
i,fs)

2

2Yfs
.

When fairness preferences are asymmetric, there does not exist a set of transfers such that

Fi = Fj = 0 because when Φi ̸= Φj, F
k
i,sf + F h

j,sf ̸= Ysf and F k
i,fs + F h

j,fs ̸= Yfs.

Proposition 2.3. By Proposition 2.2, when agents hold asymmetric fairness preferences,

there does not exist a set of transfers such that agents may avoid utility losses from fairness.

These welfare losses will constrain risk-sharing if fairness preferences are sufficiently high to

make a risk-sharing agreement not satisfy the participation constraint.

PssU(Yj) + PsfU(Yj(1− τj)) + PfsU(Yiτi)− β
(yτj − F k

j )
2

Ysf
− β

(yτi − F k
j )

2

Yfs
≥ (Pss + Psf )U(Yj) (12)

Solving the participation constraint for β:

β̃j ≤ Pfs
U(Yj(1− τj)) + U(Yiτi)− U(Yj)

(yτj−Fk
j )2

Ysf
+

(yτi−Fk
j )2

Yfs

β̃ is the value of β such that an agent will accept a risk-sharing agreement if β ≤ β̃. Moreover,

agent i must also propose a transfer that satisfies their own participation constraint.

β̃i ≤ Pfs
U(Yi(1− τi)) + U(Yjτj)− U(Yi)

(yτi−Fk
i )2

Ysf
+

(yτj−Fk
i )2

Yfs

Therefore, if β > β̃ = max{β̃i, β̃j}, the participation constraint is not met and a risk-

sharing agreement cannot be reached. Note, if fairness views are met for agent i, β̃i is not

defined. In this case, the risk-sharing constraint is determined entirely by risk management

concerns and not fairness. However, in the presence of asymmetric fairness views, this can
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only occur for one agent, therefore β̃ is still defined for all transfers. This guarentees that

when there are asymmetric fairness views, there will exist some β̃ such that for any β > β̃,

a risk-sharing agreement cannot be reached.

A.2.3 Proposition 3 Proof

Let ∆V = (Y − πζ) − pV (Y ). Moving from equality to inequality implies and increase in

ω for HWIs and a decrease in ω for LWIs. To see the impact of this change on the value of

insurance relative to autarky, I take the derivative for ∆V . First, I solve π = (1−p)(Y −πζ∗)

to determine the premium π. This results in π = (1−p)ηω
1+(1−p)ζ

. Now, plugging π into VIns:

U(Y − πζ) = U
(
ηω − (1− p)ηωζ

1 + (1− p)ζ

)
Therefore:

∆V = U
(
ηω − (1− p)ηωζ

1 + (1− p)ζ

)
− pU(ηω)

Taking the derivative:

∂∆V

∂ω
= U ′(Y − πζ)η

( 1

1 + (1− p)ζ

)
− pηU ′(Y )

∂∆V

∂ω
= η

[
U ′(Y − πζ)

( 1

1 + (1− p)ζ

)
− pU ′(Y )

]
It is clear that U ′(Y − πζ∗) > U ′(Y ) due to U ′′ < 0. Therefore, a sufficient condition for
∂∆V
∂ω

> 0 is when 1
1+(1−p)ζ

> p. This condition holds when ζ < 1
p
.

A.2.4 Increased Probability of Asymmetric Fairness Views under Inequality

When ωi = ωj, F
E
i = F P

i therefore, there is one fewer possible fairness views under equality

than under inequality. For any population of agents such that some agents hold the equality

view and some agents hold the proportionate view under inequality, there will be will be

less heterogeneity under equality than under inequality. When paired randomly, as in the

experiment, there will be more asymmetric pairs under inequality.

Moreover, inequality will result in biased fairness views. As demonstrated in Gallenstein

(2021a), agents are biased towards holding the fairness view that would achieve the highest

utility at the optimal. For LWIs, if transfers follow the equity view, expected utility (and

expected income) will be higher than if transfers follow the proportionate view:

PsfU(Yi
1

2
) + PfsU(Yj

1

2
) > PsfU(Yi

ωi

ωi + ωj

) + PfsU(Yj
ωi

ωi + ωj

)
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Given that:

Yi
1

2
+ Yj

1

2
> Yi

ωi

ωi + ωj

+ Yj
ωi

ωi + ωj

1

2
(Yi + Yj) >

ωi

ωi + ωj

(Yi + Yj)

for LWIs. The opposite holds for HWIs. Therefore, LWIs will be biased towards the equity

view, while HWIs will be biased towards the proportionate view.

Inequality, leading to biased fairness views implies a higher probability that any pair of

agents will hold asymmetric fairness views.

A.2.5 Nash Bargaining Model

The optimal transfer set for the Nash Bargaining model solves:

NB = (EUi(τi, τj)− pU(Yi))(EUj(τi, τj)− pU(Yj))

A risk-sharing agreement can be achieved for the Nash Bargaining Game iff a risk-sharing

offer satisfies:

EUi(τi, τj)− pU(Yi) ≥ 0

EUj(τi, τj)− pU(Yj) ≥ 0

When β = 0 these conditions simplify to:

U(Yi(1− τi) + U(Yjτj) = U(Yi)

U(Yj(1− τj) + U(Yiτi) = U(Yj)

Any risk averse agent will prefer a transfer set that satisfies τj =
ωi

ωj
τi to autarky. Therefore,

for risk-averse agents, any risk-sharing offer that equates expected income will satisfy both

conditions:

EUi(τi, τj)− pU(Yi) > 0

EUj(τi, τj)− pU(Yj) > 0

For inequality, the proportionate offer satisfies this condition and for equality, the equity offer

satisfies this condition. Therefore, risk-sharing offers can be achieved under both equality

and inequality of initial endowments.

When agents have fairness preferences (β > 0), this will impose a welfare cost on risk-

sharing when risk-sharing offers deviate from fairness views.

β
(yτj − F k

j )
2

Ysf

+ β
(yτi − F k

j )
2

Yfs

≥ 0
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When agents hold different fairness views, it is not possible to satisfy both views simulta-

neously because agent i’s and agent j’s views do not sum to the total income in either risk

sharing states (SF, FS). That is, when Φi ̸= Φj:

F k
i,sf + F h

j,sf ̸= Ysf

F k
i,fs + F h

j,fs ̸= Yfs

Therefore, asymmetric fairness views will impose a welfare cost. Conditions A.2.5 and

A.2.5 will not hold if β is sufficiently high such that:

EUi(τi, τj)− β
(yτj − F k

j )
2

Ysf

− β
(yτi − F k

j )
2

Yfs

− pU(Yi) < 0

EUj(τi, τj)− β
(yτj − F k

j )
2

Ysf

− β
(yτi − F k

j )
2

Yfs

− pU(Yj) < 0

A.2.6 Inequality with Exogenous Risk-Sharing Offers

Consider an alternative specification in which risk-sharing offers and an agent’s wealth are

held constant but their partner’s wealth changes. In this case, the impact of inequality

on risk-sharing may be driven by the perceived fairness of the transfer sizes relative to

ones relative position in the wealth distribution. For LWIs, when their partner’s initial

endowment increases from GH¢4 to GH¢8, while the transfer size is fixed, τj is a smaller

proportion of their partners income. So, for LWIs, they are trading the same proportion of

their income (τi) for a smaller proportion of their partner’s income, which may be deemed

unfair. Alternatively, for HWIs, inequality implies that their partner’s wealth decrease from

GH¢8 to GH¢4. Therefore, for HWIs, their partner’s transfer is now a larger proportion

of their partner’s income than before. This may make the risk-sharing offer sound more

favorable and increase acceptance rates.

A.3 Preferences for Risk-Sharing over Autarky and Insurance

In this section, I present Figure 3, that shows the space of possible transfer sets (T ) and

the cases in which agents without fairness preferences will prefer risk-sharing to autarky and

insurance. Comparing risk-sharing to autarky, Figure 3 demonstrates that at risk neutrality,

agents are indifferent between equity transfers and autarky under equality and between

proportionate transfers and autarky under inequality. However, at low levels of risk aversion,

HWIs will prefer autarky to equity transfers. As risk aversion increases, HWIs become

willing to accept equity transfers to avoid autarky and the most risk averse agents prefer

more possible transfers relative to autarky. Comparing risk-sharing to insurance, Figure 3
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shows that low levels or risk aversion ensure that agents prefer risk-sharing to insurance; this

is due to the large reduction in expected income imposed by the premium. As risk aversion

increases, agents become more attracted to insurance. At the highest risk aversion cutoff

level from Table 10 (α = 0.76), HWIs and LWIs still prefer risk-sharing with proportionate

transfers to insurance.
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Figure 3: Preferences for Risk-Sharing over Autarky and Insurance

(a) Risk-Sharing vs. Autarky - α = 0 (b) Risk-Sharing vs. Insurance - α = 0

(c) Risk-Sharing vs. Autarky - α = 0.39 (d) Risk-Sharing vs. Insurance - α = 0.39

(e) Risk-Sharing vs. Autarky - α = 0.76 (f) Risk-Sharing vs. Insurance - α = 0.76

Figure 4: Figure 3 presents heat graphs for the relative value of risk-sharing to autarky (EU(T ) − EUA)
and insurance (EU(T )− EUIns). Panels (a), (c), and (e) compare risk-sharing to autarky. Panels (b), (d),
and (f) compare risk-sharing to insurance. The y-axis is transfer τj and the x-axis is transfer τi. The solid
line represents indifference between risk-sharing and autarky(insurance) for equality of initial endowments.
The dashed line (−−) represents indifference for HWIs and the dotted line (..) represents indifference for
LWIs. The circle (o) indicates the set of transfers corresponding to the proportionate fairness view for HWIs
(T = { ωj

ωi+ωj
, ωi

ωi+ωj
}), the plus (+) represents the transfers for the equity fairness view (T = { ωj

ωi+ωj
, ωi

ωi+ωj
}),

and the star (∗) represents the transfers for the proportionate view for LWIs.
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A.4 Appendix 4: Empirical Results Appendix

A.4.1 Heterogeneous Treatment Effects

In this section, I explore the heterogeneous treatment effects of inequality across a range

of individual characteristics for acceptance rates and self allocations. I find that inequality

reduces acceptance rates to a greater extent for those with higher wealth in real life, where

wealth is measured by above average ownership of cattle and land. This is an interest di-

vergence from the results of the experiment where exogenous variation in wealth lead to a

positive interaction effect with inequality. The difference may arise for two reasons. First,

participants’ real wealth was not involved in the generation of income in the experiment,

therefore, a key feature of the data generating process is missing when looking at heteroge-

neous treatment effects by real wealth. Second, participants’ real wealth may be correlated

with other factors not controlled for in the model. This demonstrates the importance of

experimental variation in wealth to explore these impacts. I also find that the impact of

inequality differs by household size where participants from larger households reduce their

acceptance rates by less than those from smaller households. In Model 2, I find no hetero-

geneous treatment effects for self allocations. The lack of heterogeneous treatment effects in

Model 2 suggest that the factors driving acceptance rates are not driven by changes in offer

sizes. Model 3 reports heterogeneous treatment effects for the insurance decision. I find that

inequality reduces insurance uptake for those with higher real wealth and increases uptake

for those with larger household sizes. This result differs from the heterogeneous treatment

effect by exogenous wealth level in the experiment. Again, the divergence may be due to the

difference in the relationship between real and experimental wealth as well as unobserved

heterogeneity with respect to real wealth as discussed above.

A.4.2 Robustness Checks

To ensure the empirical results are robust to ordering effect, I re-estimate the reduced form

results using only the first round from the experiments. I no longer use individual fixed

effects here as I observe only one round for each individual. I find results that are identical

in sign and qualitatively similar to the main results despite the reduced sample size.

A.4.3 Empirical Matching

The empirical label used bid offers made in the risk-management game to label individuals

fairness views. This labeling method effectively assumes agents review their fairness views

directly through their offers, i.e. fairness preferences (β) are high and supersede other con-

siderations. For the equality treatment, participants were labeled as holding the libertarian
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Table 11: Impact of Inequality on Risk-Sharing Offers

Table 11 presents the heterogeneous impacts of inequality. Model 1 investigates the
impact of inequality on acceptance. Model 2 investigates the impact on self allocations.
Model 3 investigates the impact on insurance decisions.
Variable Model 1 Model 2 Model 3

Acceptance Allocation Insurance

Inequality -0.226*** -0.042*** -0.015
(0.078) (0.019) (0.105)

Inequality*High Real Wealth -0.135** -0.013 -0.249***
(0.061) (0.016) (0.080)

Inequality*CRRA Coefficient -0.082 0.005 0.113
(0.056) (0.015) (0.096)

Inequality*Female 0.077 0.014 -0.059
(0.048) (0.011) (0.071)

Inequality*No Formal Education -0.003 0.001 -0.086
(0.042) (0.012) (0.070)

Inequality*Household Size 0.012** 0.002 0.031***
(0.006) (0.001) (0.007)

Inequality*Number of Relatives 0.001 -0.003 0.001
(0.009) (0.002) (0.011)

Inequality*Number of Friends 0.010 -0.002 0.007
(0.015) (0.004) (0.21)

Constant 0.927*** 0.490*** 0.551***
(0.010) (0.003) (0.016)

Individual Fixed Effects YES YES YES
R2 0.03 0.05 0.02
Individuals 423 424 425
N 806 823 836
p < 0.1∗, p < 0.05∗∗, p < 0.01∗∗∗ Clustered robust standard errors at individual level. The outcome

variable for Model 2 is the average total allocation to the agent implied by the offer from their

partner. Real wealth is a dummy that equals 1 if they own more cattle and land than average.

Number of relatives(friends) is the number of relatives(friends) in the session.

Table 12: Impact of Inequality on Risk-Sharing with First Treatment Only

Table 12 presents the impact of inequality on acceptance rates. Model 1 analyzes
unconditional inequality and Model 2 interacts inequality with the two wealth levels.
Variable Model 1 Model 2 Model 3

Inequality -0.131*** -0.091* 0.048
(0.045) (0.054) (0.060)

Inequality*High Initial Endowment -0.076 -0.241***
(0.069) (0.085)

Offer Size 1.44***
(0.41)

Constant 0.935*** 0.935*** 0.218
(0.028) (0.028) (0.204)

R2 0.032 0.039 0.117
N 210 210 210
p < 0.1∗, p < 0.05∗∗, p < 0.01∗∗∗ I used robust robust standard errors.
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Table 13: Impact of Inequality on Risk-Sharing Offers with First Treatment Only

Table 13 presents the impact of inequality on self-allocations. Model 1 investigates the
impact of inequality on the average offer self-allocation. Model 2 repeats Model 1
while separating out the impact on HWIs and LWIs.
Variable Model 1 Model 2 Model 3 Model 4

Average Average SF State FS State

Inequality 0.042*** -0.024* 0.016 -0.011
(0.009) (0.012) (0.017) (0.022)

Inequality*HWI 0.124*** 0.102*** 0.010
(0.015) (0.018) (0.024)

Constant 0.504*** 0.504*** 0.570*** 0.438***
(0.003) (0.003) (0.011) (0.012)

R2 0.056 0.385 0.204 0.002
N 217 217 217 217
p < 0.1∗, p < 0.05∗∗, p < 0.01∗∗∗ I use robust standard errors.

Table 14: Impact of Inequality on Insurance Demand with First Treatment Only

Table 14 presents the impact of inequality on Insurance demand. Model 1 investigates
the unconditional impact of inequality. Model 2 separates out the impact by wealth
level. Model 3 controls for average risk-sharing offer size.
Variables Model 1 Model 2 Model 3

Inequality 0.123** 0.032 -0.018
(0.065) (0.080) (0.090)

Inequality*High Initial Endowment 0.182** 0.243**
(0.084) (0.100)

Offer Average Allocation -0.553
(0.472)

Constant 0.533*** 0.533*** 0.805***
(0.048) (0.049) (0.237)

R2 0.016 0.034 0.041
N 232 232 232
p < 0.1∗, p < 0.05∗∗, p < 0.01∗∗∗ I use robust standard errors.

view if they offered less than 50% in the Success-Failure state and more than 50% in the

Failure-Success State; they were labeled with the equity view otherwise.

A.4.4 Asymmetric Fairness Views

Table 15: Asymmetric Fairness Views by Inequality/Equality

Variable Mean for Equality Mean for Inequality Difference
Empirical Labeling 0.473 0.681 0.208***
Structural Labeling 1 0.408 0.646 0.238***
Structural Labeling 2 0.408 0.354 0.055
p < 0.01***, p < 0.05**, p < 0.1*.

In the inequality treatment, participants were labeled with libertarian view following the
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same rule as under equality. HWIs were labeled with the proportionate view if they made

offers less than 50% in either state. LWIs were labeled with the proportionate view if they

made offers more than 50% in either state. Participants were labeled with the equity view

if they made offers of 50% in either state. Any participants not labeled under these views

were labeled as holding the equity view.

Table 16: Impact of Asymmetric Fairness Views on Risk-Sharing

Table 16 presents the impact of asymmetric fairness views on acceptance rates. Models 1,
2 and 3 use differing methods to label individual fairness views.
Variable Model 1 Model 2 Model 3

Empirical
Label

Structural
Label 1

Structural
Label 2

Asymmetric Fairness Views -0.076*** -0.072** 0.021
(0.027) (0.029) (0.032)

Constant 0.93*** 0.92*** 0.87***
(0.016) (0.015) (0.012)

Individual Fixed Effects YES YES YES
R2 0.02 0.017 0.004
N 767 770 770
p < 0.1∗, p < 0.05∗∗, p < 0.01∗∗∗ Clustered robust standard errors at individual level.
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Table 17: Structural Parameter Estimates with and without Inequality with CARA Utility

Table 17 presents structural estimation results for the risk-aversion parameter α, the
mean and standard deviation of the fairness parameters, (µ, σ), and the proportion
of the sample that holds the equity-egalitarian, proportionate-egalitarian, and
libertarian fairness views. Model 1 presents results for the equality treatment and
Model 2 presents results for the inequality treatment.
Variable Model 1 Model 2

Equality Inequality

Risk Aversion α 0.279 0.417**
(0.243) (0.179)

Mean Fairness µ 2.465*** 1.083***
(0.152) (0.000)

Standard Deviation Fairness σ 1.618*** 0.003***
(0.197) (0.000)

Share with Equity-Egalitarian Views λEG 0.884*** 0.588***
(0.019) (0.041)

Share with Proportionate-Egalitarian Views λPG 0.126***
(0.035)

Share with Libertarian Views λL 0.116*** 0.286***
(0.019) (0.030)

Log L -794.09 -1216.8
p < 0.01***, p < 0.05**, p < 0.1*; The likelihood function is maximized using the CompEcon

Toolbox (Miranda and Fackler 2004). A one-sided t-test confirms that parameter estimates for

λ differ for each estimate between equality and inequality treatments. λL and its standard error

is calculated residually.

A.5 Robustness to CARA Utility Function

In this Appendix section, I reproduce main results that stem from the structural estimation,

specifically Tables 5, 6, 7, and 9. In each case, I repeat the structural estimation assuming

the following functional form for the utility function:

U(yi) = 1− e−α∗yi

I find that results for Tables 5, 6, and 7 are largely robust to the CARA utility functional

form. However, Table 20 demonstrates that the results of Table 9 are not robust to using

the CARA utility function.
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Table 18: Individual Fairness Views under Inequality by Labeling Method with CARA Utility

Variable Mean for HWIs Mean for LWIs Difference
A. Structural Model Labeling 1

Equity View 0.154 0.425 0.272***
Proportionate View 0.368 0.106 0.262***
Libertarian View 0.478 0.468 0.009

B. Structural Model Labeling 2
Equity View 0.728 0.850 0.122***
Proportionate View 0.022 0.005 0.017
Libertarian View 0.250 0.145 0.105***
p < 0.01***, p < 0.05**, p < 0.1*.

Table 19: Impact of Asymmetric Fairness Views on Risk-Sharing with CARA Utility

Table 19 presents the impact of inequality by asymmetric fairness views
on acceptance rates. Models 1, 2 and 3 use differing methods to label
individual fairness views.
Variable Model 1 Model 2

Structural
Label 1

Structural
Label 2

Inequality -0.041 -0.093***
(0.035) (0.023)

Asymmetric Fairness Views 0.019 -0.007
(0.041) (0.051)

Inequality*Asymmetric Fairness Views -0.096t -0.017
(0.058) (0.064)

Constant 0.93*** 0.93***
(0.019) (0.013)

Individual Fixed Effects YES YES
R2 0.027 0.027
N 770 770
p < 0.1∗, p < 0.05∗∗, p < 0.01∗∗∗ Clustered robust standard errors at individual level.

The sample size is smaller for this regression relative to Table 4 as some pairs

were ambiguously tracked and were therefore dropped in the analysis. Superscript t

indicates a p-value of 0.100.

Table 20: Revealed Risk Management Compared to Simulated Risk Management with CARA Utility

Table 20 presents Mean t-test comparisons between simulated and revealed behavior
for risk-sharing (Panel A) and insurance uptake (Panel B).
Treatment Simulated Actual Difference

Panel A: Risk-Sharing Decision
Combined 0.452 0.868 0.452***
Equality Treatment 0.456 0.914 0.458***
Inequality Treatment 0.449 0.822 0.374***

Panel B: Insurance Decision
Combined 0.458 0.644 0.275***
Equality Treatment 0.456 0.588 0.131***
Inequality Treatment (LWIs) 0.455 0.632 0.177***
Inequality Treatment (HWIs) 0.463 0.764 0.301***
p < 0.1∗, p < 0.05∗∗, p < 0.01∗∗∗.
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A.6 CRRA Coefficient Values

Table 9 demonstrates additional evidence that fairness views constrain the adoption of risk-

sharing. The analysis uses individual CRRA coefficient values to simulate what adoption

decision that each participant would make based solely on risk preferences (as if β = 0). I

estimate individual CRRA coefficients by generating a normal distribution with mean 0.968

and standard deviation 0.52 derived from the risk aversion parameter estimate from the

structural model from Table 5. Then I separated distribution into seven segments such

that distribution of segments corresponded to the distribution of responses from the risk-

preference game. Specifically, 7.8% of the sample chose the lottery in all six rounds, 24.3%

switched after 1 round, 22.4% switched after 2 rounds, 24.05% switched after 3 rounds,

14.04% switched after 4 rounds, 6.21% switched after 5 rounds, and 1.15% selected the

fixed income in each round. The following risk aversion parameters create segments in the

distribution that match this distribution: [(−∞,0.231), (0.231, 0.7262), (0.7262, 1.0274),

(1.0274, 1.3803), (1.3803, 1.722), (1.722, 2.15), (2.15, ∞)]. I then estimated the mean value

of the distribution for each range. The individual risk aversion parameter is the mean CRRA

value that corresponds to each individuals’ decision in the risk-preference experiment. The

set of values are: [-0.6545, 0.4688, 0.8701, 1.191, 1.5358, 1.9068, 2.5023].

The results are sensitive to alternative means of estimating the CRRA coefficients. For

example, I also estimated individual CRRA coefficients based on the CRRA values implied

by the specific decisions in the risk-preference game. In this approach, I assign individual

CRRA coefficients as follows: [-0.42 0.12 0.39 0.56 0.68 0.76 0.84]. I present the results based

on this alternative approach below.

Table 21: Revealed Risk Management Compared to Simulated Risk Management

Table 21 presents Mean t-test comparisons between simulated and revealed behavior
for risk-sharing (Panel A) and insurance uptake (Panel B).
Treatment Simulated Actual Difference

Panel A: Risk-Sharing Decision
Combined 0.893 0.868 0.025
Equality Treatment 0.923 0.914 0.009
Inequality Treatment 0.862 0.822 0.040

Panel B: Insurance Decision
Combined 0.081 0.644 0.563***
Equality Treatment 0.076 0.588 0.512***
Inequality Treatment(LWIs) 0.009 0.631 0.622***
Inequality Treatment(HWIs) 0.157 0.764 0.607***
p < 0.1∗, p < 0.05∗∗, p < 0.01∗∗∗.

I used the method based on the structurally estimated distribution of CRRA values be-

cause participants appeared to express greater risk aversion in the risk-management game

relative to the risk-preference game. The structural model estimated an average risk-aversion
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parameter of 0.968 whereas the decisions in risk-preference game predicts an average risk

aversion parameter of 0.373. The stark difference in revealed risk aversion may be due

to learning. The risk-preference game was always played first, and despite practice rounds,

participants may have learned through the risk-preference experiment and therefore revealed

more accurate risk preferences in the risk-management game. This observation is reinforced

by the relatively high proportion of the sample that is risk loving based on the risk-preference

game. The method I adopted here used responses from the risk-preference game to differ-

entiate individual’s risk-preferences but use the structural model from the risk-management

game to set the mean and standard deviation of the distribution.
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A.6.1 General Instructions for Experiment

Session Arrangements

Each session includes 12 or 16 participants. The sessions take place at a community

meeting center such as a school, church, community center, or other gathering place. Before

beginning a session, the enumerators set up the venue to prepare for all the activities.

There are 4 tables and each table has a privacy station, built out of wood, and four chairs

assigned to it. These each constitute a station that will be operated by one enumerator.

The tables and chairs are set up in four separate areas with each table positioned behind

a privacy station with one chair. The remaining 3 chairs are set up away from the table

so that the arrangement ensures privacy of the participant decision. Each decision in the

experiment is made by a participant sitting at the table behind the privacy station with an

enumerator. One enumerator is assigned to each station with 3 or 4 participants. The table

and privacy station have labels that remind the participants of the experimental set up.

The session also includes a game board that presents the key features of the experiment.

The game board is positioned so that every participant can see the board as the facilitator

will refer to it during the introduction. Enumerators give name tags with an ID number

to participants as they arrive. Game sheets are randomly ordered and provided to partic-

ipants as they arrive. When the experiment begins, the participants hand the game sheet

with their ID number written on it to their enumerator who holds it for the remainder

of the experiment. The enumerator records the decisions and outcomes of each round of

the experiment on the game sheets. The game sheets include the randomized order of the

rounds/treatments in the experiment as well as each participants’ assignment to GH¢4 or

GH¢8 in the inequality treatment. Random assignment of the game sheets to participants

ensures the randomization of the wealth level in the inequality treatment.

Introduction

Once a participant arrives, an enumerator approaches him/her and reads (translated into

Kusaal) the text in the oral consent form out loud. If the person does not consent, he/she

is asked to leave or sit outside the experimental venue until the experiment is finished. If

the person consents, he/she is given a name tag and seated in the study area. Once in the

study area, an enumerator will approach the participant and provide them with a name tag

and a game sheet, both with the participant’s ID number written on it.

Once all participants have been greeted and have their name tag and game sheet, the

experimental session begins. The session starts with an introduction from the facilitator.
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Facilitator.“Hi, my name is and I will be the facilitator here today. Over the next few

hours, you will all take part in a series of activities and answer a few questions. But first I

would like to explain to you in greater detail what today’s activities will include so that you

better understand what today is about and what is expected of you. You are welcome to leave

at any time if you do not find these activities to your liking.”

“I would now like to explain in more detail the various activities that we will be engaging

in and to begin the research activities. The research activities will be like playing a game. In

these activities, you can earn some money and your earnings will depend on the decisions

that you make and on chance. You will play several rounds of games. You will receive a

payout corresponding to what you earn in one randomly chosen round. Since you won’t know

which activity will be chosen as a basis for your payment, it’s important that you think very

carefully before making your decisions in every activity and that you please ask us if there’s

anything you don’t understand.”

“Now, let me begin by setting the stage for today’s activities. In each activity, you will start

with some game money that exactly corresponds to real Ghana Cedis (GH¢). For example,

you may begin with GH¢4, GH¢6, or GH¢8 during this experiment. You will then invest this

money into a project. The project may succeed, in which case you earn 3 times what you

invested, or it may fail, in which case you earn GH¢0. For example, if you invest GH¢6,
a success will earn you GH¢18 but a failure will earn GH¢0. You may think of this as an

investment in your farm. Every season you start with some money that you can use to

purchase inputs. If your crops succeed, you do well, can sell, and make some income. If

there are bad conditions like a drought, you may produce enough for your family but not

enough to sell for some income. It is important for me to note here, that what happens in

this game will not affect your real life investment or farming experiences.”

“In the experiment, your outcome will be determined by drawing a colored ball from a bag.

[facilitator show black bags]. Each bag you see contains seven white balls which indicate

success and three black balls which indicate failure. Let’s practice drawing balls to see how

these draws work and practice what outcomes can happen in the game. It is important for

me to note that what color you draw in this experiment does not affect what will happen to

you in real life and does not mean that you are a lucky or an unlucky person.”

[When prompted, the enumerators go around the room and lets each participant draw a

ball from each bag. He/she then asks the participant if he/she knows what income he/she

would have gotten. If the participant doesn’t know or gets it wrong, the enumerator will

demonstrate how to look up income on the board.]

“When you play the experiment, please keep in mind that you will be paid in real GHC
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what you earned in one, randomly chosen, round of the experiment. So you should play every

round as if you were playing with real Ghana Cedis. In fact, at the end of this session, we

will randomly choose one round, whatever income you have in that round you will receive

in real Ghana Cedis and can leave with today. This means, that if you earn GH¢18 in the

round that gets selected, you will earn GH¢18 when you leave the session.

Experiment 1: Risk Preference

Facilitator.“In this first experiment, we would like to understand how concerned you are

about risk. In this game, you will start with GH¢6 which you must invest. If you draw a

white ball, you will earn GH¢18. If you draw a black ball, you will earn GH¢0. Before we

draw the balls to determine the amount of income that you will generate, you will be asked

if you would like to keep whatever you draw or if you would prefer a stated amount with

certainty. So for example, before drawing the ball, you may be asked, ‘would you prefer to

receive your income from the draw, whatever that may be, or GH¢14 with certainty?’ You

will then respond yes or no. Yes indicates that you will take GH¢14 no matter what color

ball you draw. No indicates that you will receive whatever the outcome of the draw is. So

choosing the draw is riskier, but it pays more when it succeeds. This is like buying insurance

to protect against drawing a black ball. If you buy insurance, you guarantee some income,

no matter what ball you draw. However, if you buy insurance, you will earn less than you

would if you did not buy insurance and draw a white ball. Does everyone understand?”

“Ok, we’re going to start by having you play for one practice round.”

[Participants play a practice round to ensure they understand the procedure. The practice

follows the procedure described below.]

“After completing the practice rounds we will begin the real game. Remember, we will now

record your answers and your outcomes. At the end of the experiment, we will randomly

choose one round to determine what you will earn at the end of the session. So please make

your decisions with care. Also, remember that you will be paid for a randomly chosen round,

which means that you should treat every round as if it were the only round. You are not

earning money from every round, but only one, so every round matters.”

During the experiment, the enumerator sits at the table behind the privacy station while

the participants sit, silently, at the provided chairs, away from the privacy station where the

decisions are made. One participant at a time sit with the enumerator at the privacy station

to make decisions and draw balls to determine outcomes.
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The enumerator, sitting at the privacy station with each participant uses the following

script.

Enumerator.“In this game, you will have 6 GHC to invest. You may choose to take

whatever the outcome of your draw, which is 18 GHC if you draw white or 0 GHC if black.

You also could choose to take a given income with certainty. Would you prefer X GHC with

certainty or would you prefer your draw income, whatever that may be?” [Enumerator should

refer to the game board so that the participant remembers what the chances of a successful

harvest are.]

[Once the participant makes a decision, the enumerator will record their decision on their

game sheet. Repeat these steps for all 6 rounds using offers as presented in Table 22.]

[After the decisions are all recorded, the enumerators has the participant draw a ball

for each round (with replacement) to determine the outcomes for each round. Then the

enumerator invites the next participant to come to the privacy station to complete the

game. This continues until all the participants are finished.]

Table 22: Risk Preference Game Offers

Round Certain Income Offer
1 GH¢14
2 GH¢12
3 GH¢10
4 GH¢8
5 GH¢6
6 GH¢4

Experiment 2: Risk Management

The risk management game includes four treatments: with and without inequality, and

with and without the option to fully insure. Moreover, each treatment is played twice, once

in which partner A makes an offer to partner B and once in which partner B makes an offer

to partner A. Therefore, there are 8 rounds, two for each of four treatments. All the rounds

are played at once, before information about offers from one partner to another are shared

with the other partner. Therefore, there is no opportunity for reciprocity.

Facilitator.“In real life, before you invest, you may want to manage the risk. For example,

before you start farming, you may want to manage the risk of a potential drought or some

other negative event. In this game, you will have the opportunity to manage the risks that you

draw a black ball by entering into an agreement with your partner. Again, in this experiment
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you will start each round with some initial wealth, 4, 6 or 8 GHC and will invest. However,

before you draw to determine your outcome, you will also have the opportunity to make an

agreement to share the risk. You will either be given the opportunity to make an offer to your

partner or you will receive an offer from your partner and have the opportunity to accept or

reject it. A risk sharing agreement looks like this:”

“If you draw white and your partner draws white, you both keep the return on your invest-

ment. If both draw black, you are not able to help each other. But if you draw white and your

partner draws black, then you can offer to help them with some of your income. In return,

if your partner draws white and you draw black, then your partner will help you with some

of their income.”

“In half of the rounds you will have the opportunity to offer a risk-sharing agreement. In

the other half, you will have the opportunity to accept or reject your partner’s risk sharing

agreement. When you make an offer, you will demonstrate how you would divide the money

between you and your partner if you draw white and they draw black and you will demonstrate

how you would divide the money between you and your partner if you draw black and they

draw white. In the rounds when you do not make an offer, your partner will make an offer

the same way. You will then receive the offer from your partner and choose to accept or

reject the offer.”

“After the game is over, we will randomly pick a round and you will receive a payment

based on your income in that round, including any risk-sharing you entered into in that

round. If a round is chosen when you made a risk-sharing offer, if your offer was agreed to

by your partner, then that offer will be final but if it is rejected, there will be no risk sharing.

If a round is chosen when your partner made the offer, if you accept your partner’s offer,

then that will be the risk sharing agreement but if you reject it, there will be no risk sharing.”

“In this game, in half of the rounds, you will also have another risk management option

in addition to risk-sharing with your partner. The other option is insurance. Insurance is

an agreement that ensures you a guaranteed income no matter what ball you draw, however,

this comes at a cost of some of your income. Imagine you start the round with an initial

wealth of 6 GHC. If you buy insurance, you will earn 9 GHC no matter what ball you draw.

If you start with 4 GHC, you will earn a guaranteed 6 GHC. If you start with 8 GHC, you

will earn a guaranteed 12 GHC. Is that clear?”

“In rounds with an insurance option, you will first make a decision about insurance. If

you choose insurance you will not share-risks. If you choose to not insure, then you have the

option to share risk as described before.”

“After making decisions about risk management, you will draw balls, determine your out-

come after factoring in any risk sharing agreement. ”

“To better understand how this game works, we will begin with practice rounds for each of
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the options I just discussed.”

[Participants play a practice round with and without insurance to ensure they understand

the procedure. The practice follows the procedure described below.]

Facilitator. “After completing the practice rounds, we will begin the real game. Remem-

ber, we will now record your answers and your outcomes. At the end of the experiment, we

will randomly choose one round of one game to determine what you will earn at the end of

the session. So please make your decisions with care. Also, remember that you will be paid

for a randomly chosen round, which means that you should treat every round as if it were

the only round. You are not earning money from every round, but only one, so every round

matters.”

[During the experiment, the enumerator sits at the table behind the privacy station while

the participants sit, silently, at the provided chairs, away from the privacy station where the

decisions are made. One participant at a time will sit with the enumerator at the privacy

station to make decisions and draw balls to determine outcomes. When speaking with

each participant, enumerators should use the following script. The experiment proceeds in

two steps. The first step includes making risk-sharing offers and insurance decisions for each

round in which the participant makes offers. The second step includes receiving the partner’s

offer and making acceptance/insurance decisions for all rounds in which the participant does

not make offers.]

“In this game, you will start with either 4, 6, or 8 GHC to invest. You will also be anony-

mously paired with another participant in this room. Before beginning the round, you will be

informed about your initial wealth and your partner’s initial wealth. Then you will make a

decision about risk management. In some rounds you will be able to choose to insure or not.

In some rounds you will make a risk sharing offer to your partner and in other rounds you

will receive an offer from your partner and make a decision to accept or reject.”

Step 1: Assign Initial Endowment and Make Risk-Sharing Offers/Insurance

Decisions

“When you make a risk-sharing offer, you will show me how you would like to divide the

money in the situation when you draw white and they draw black and the situation when

you draw black and they draw white. You will show me by using these cards and distributing

them between these two squares, where the right square corresponds to you and the left square

corresponds to your partner. Each of these cards is worth Y. The more cards you place in

your square, the greater share you receive.”
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[The Enumerator shows the participant the six cards and the square where they will al-

locate the money. They also take any questions and demonstrates how to divide the cards.

The cards are each worth 1/6 of the group total. When the group total is 12, each card is

worth 2 GHC. When the group total is 18, each card is worth 3 GHC. When the group total

is 24, each card is worth 4 GHC.]

“Remember, that your decisions will be anonymous, and you will not know who your part-

ner is and your partner does not know who you are.”

“In this round, you will start with 4/6/8 GHC and your partner’s initial wealth is 8/6/4

GHC. With an initial wealth of 4/6/8, your income is 12/18/24 if you draw white and your

income is 0 if you draw black. You may reduce the risk of earning 0 by sharing risks with

your partner [in rounds with insurance, add:] or by fully insuring.”

[In rounds with insurance:] “If you do have insurance, your income will be 6/9/12 whether

you draw a white or black ball. Would you like to fully insure your outcome?”

[In rounds with insurance, if they choose insurance, skip the step of eliciting the risk-sharing

offer. If they do not choose insurance, continue:]

“If you draw white your income is 12/18/24. If you draw white and they draw black, how

would you like to divide the money?”

[The enumerator gives the cards representing the total income in that scenario and allows

them to divide it as they please into the two squares that represent themselves and their

partner.]

“If your partner draws white, their income is 12/18/24. If you draw black and they draw

white, how would you like to divide the money?”

[The enumerator gives the cards representing the total income in that scenario and allows

them to divide it as they please into the two squares that represent themselves and their

partner.]

[The enumerator records their offers, following the above script, for each round of the

experiment and for each participant in their station. Then the enumerators will all meet,

privately, to exchange offers between partners. After this, they will return to their station

and meet with each participant again to determine outcomes.]

Step 2: Receive Risk Sharing Offers and Make Acceptance/Insurance Decisions

[In rounds with insurance, use the following script:]
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“Your partner has offered you the following risk-sharing arrangement. I will present your

partner’s offer. Then you will need to decide if you choose insurance. If you do not choose

insurance, you will decide whether or accept or reject the risk sharing offer.” [If the part-

ner chose insurance, the partner does not provide a risk-sharing offer. In this case, the

enumerator will present a simulated risk-sharing offer provided by the researcher.]

“Your partner’s offer states that you will receive T1 GHC if they draw white and you draw

black and that you will receive T2 GHC if you draw white and they draw black. If you accept

the offer, and this round is chosen, you will receive T1 GHC if you draw black and they

draw white, instead of 0 GHC, but you will receive T2 GHC if you draw white and they draw

black.” [The enumerator will use the cards to illustrate the distribution of income in the two

states as he explains the offer.]

“If you do have insurance, your income will be 6/9/12 GHC whether you draw a white or

black ball. Would you like to fully insure your outcome?” [Enumerator records the response.

If the participant chooses insurance, proceed to the next round. If the participant does not

choose insurance, continue:]

“Do you accept the risk sharing offer?” [Enumerator records the response.]

[After the enumerator repeats these steps for all the rounds, he will then lead the partici-

pants to make draws for each round and record the final income for each round. Then, the

enumerator will complete this process for each participant in their station. After finishing

with all the participants, the enumerators will meet again in private to record the decision

of each participants’ partner.]

[In rounds without insurance, use the following script:]

“Your partner has offered you the following risk-sharing arrangement. I will present your

partner’s offer. Then you will decide whether or accept or reject the risk sharing offer.”

“Your partner’s offer states that you will receive T1 GHC if they draw white and you draw

black and that you will receive T2 GHC if you draw white and they draw black. If you accept

the offer, and this round is chosen, you will receive T1 GHC if you draw black and they

draw white, instead of 0 GHC, but you will receive T2 GHC if you draw white and they draw

black.” [The enumerator will use the cards to illustrate the distribution of income in the two

states as he explains the offer.]

“Do you accept the risk sharing offer?” [Enumerator records the response.]

[The enumerator will record the participant’s decision. After the enumerator repeats these
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steps for all the rounds, he will then lead the participants to make draws for each round and

record the final income for each round. Then, the enumerator will complete this process for

each participant in their station. After finishing with all the participants, the enumerators

will meet again in private to record the decision of each participants’ partner.]

After this activity, the experiments will be complete.

Distribution of Payments and Closing Comments

After the experiment is complete, each enumerator will implement a brief survey with the

participants at their station. After the survey is complete, all the participants will meet in a

central location and the facilitator will address all the participants at once to walk through

the payout steps and to conclude the session. Then each participant will meet with one

enumerator, at a privacy station, to receive their payout. Each participant will make a draw

that picks the round for which they will receive a payout. After receiving their payout in an

envelope, they will leave the experiment venue.

Facilitator.“You’re all done with activities for today. On behalf of the whole research

team, I would to thank you all for taking time out of your very busy day to participate in

this study. The decisions that you made today and the answers that you’ve given us will be

extremely important and will help us better understand how people make decisions to share

risks. I also want to remind you that none of the information you have given us today will

be shared with anyone else. Do any of you have any last questions?”

“I would like to also clarify one issue before we proceed to the payouts. During this ex-

periment you were anonymously paired with other participants when making decisions about

how to share manage the risk of your investment. We are keeping the identities of who you

were partnered with confidential to protect the privacy of your decisions. We would also like

to inform you that some of you may have not been partnered with another participant in the

room but rather the behavior of your partner was simulated by the enumerators. This was

done if there was no one to partner you with at a given time or for a reason necessary for the

research. Please be aware that if you have any concerns with this experiment or with having

your partner’s behavior simulated by the enumerators, you may choose to withdraw from the

research study and/or have any or all your responses deleted.”

“Now it’s time for final part of the session, namely to distribute your earnings. As I told

you earlier, we will randomly choose one round and you will receive, in real Ghana Cedis, the

final income from that round. As you can see, this bag has pieces of paper with the number

of each round in the experiment. In a moment, you will proceed, one-by-one to the payout

station. At the station, you will make a draw from this bag to determine the round for which

you will be paid. Then you will receive your payout in an envelope and you are free to leave.”
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“Thank You!”

Participants proceed, one-by-one, to a privacy station where they meet with an enumerator.

The enumerator allows the participant to pick a card from a bag that indicates the round

that will be the basis of the payout. Then, the enumerator explains which round is the

payout round and then provides the income from that round in an envelope to keep the

payout secret. Then the participant is invited to leave the venue.

A.6.2 Game Visuals

Figure 5: The probability for success are presented on labels at each privacy station and on a board used
for reference during the introduction presentation.

Figure 6: Visuals are provided to participants as a reference for the risk preference game. Visuals for each
round are provided within the appropriate rounds.
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Figure 7: Visuals are provided to participants during the risk management game as a reference for the trade-
offs between the various risk management options. The visuals are provided to participants based on the
initial endowment for the respective round. The blank spaces for risk sharing are clarified by the enumerator
when providing the offer.

Figure 8: Individuals make allocation decisions by distributing six cards, each representing one sixth of
the group total, between the two spaces on this label. The label is placed on a board that is used for the
allocation decision.
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Figure 9: Figure 9 presents a gamesheet where data was collected for the risk preference game. The first
column numbers the rounds. The second column records the decision, 1 for the outcome of the draw and
2 for the certain income. The third column shows the certain income offer for that round. The last two
columns record the draw and the income for that round.
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Figure 10: Figure 10 presents an example gamesheet where data was collected for the risk management game.
Each block represents a game that is played twice where each participant makes the risk-sharing offer once.
The ”Give Offer” column indicates the rounds in which each participant in the pair makes the offer decision.
The wealth column shows the participant’s and their partner’s initial endowment. Each participant was
assigned to be either a LWI or a HWI which is indicated by their initial endowment in inequality treatments.
Inequality treatments are represented by rounds in which there is inequality of initial endowments whereas
the equality treatment is indicated by rounds with equality of initial endowments. The gamesheet provides
space to record the insurance decision and treatments without the insurance option are indicated by dashes
in the insurance column. There is space to record the participant and their partner’s risk-sharing offer
acceptance decisions. Finally, there is space to record the outcome of the draw and income and total income
net of risk-management. Gamesheets randomly ordered the games and the different random orderings were
tracked using a gamesheet ID number which was placed where the # symbol is in this example. Gamesheets
were randomly distributed to participants which allowed for random assignment of participants to either
LWIs or HWIs.
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