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S U M M A RY

The overarching objective of this dissertation is to investigate whether and how mar-
kets shape human behavior. The dissertation is based on the premise that markets
are not only economic but also social and political institutions and do more than
a mere allocation of resources. Since markets are social spaces where people meet,
interact and converse with each other and humans are not automata, these market
interactions may, directly or indirectly, influence human behavior. Put together, the
dissertation sought to shed some light on the effect of markets on socially respon-
sible behavior, social capital, and investment decisions. The dissertation comprises
five chapters. The introductory chapter provides the motivation, research questions,
research setting, methodology, and the structure of the dissertation. The subsequent
three chapters investigate whether markets nurture or erode socially responsible be-
havior, whether weather index insurance crowds in or crowds out social capital and
the impact of exposure to markets on investment decisions, respectively.

Chapter 2 examines the effect of markets on socially responsible behavior, the role
punishment and religion play in promoting social responsibility in markets, and the
sequels of eroding socially responsible behavior. This chapter contributes to the long-
standing debate on whether markets nurture or corrupt moral and socially respon-
sible behavior. To this end, a two-stage experiment was used. In the first stage, a
laboratory competitive product market, where sellers and buyers, respectively, have
the option to produce and buy a low-cost product with or a high-cost product with-
out a negative externality, was used. Participants were randomly assigned to a ver-
sion of a game framed as a market, market with punishment, market with religious
priming, or neutral (non-market) contexts. The results show that in contrast to the
predictions of the self-interest theory, irrespective of the framed context, participants
reveal substantial socially responsible behavior. However, socially responsible behav-
ior is less prevalent in market contexts relative to non-market contexts. Notably, the
results reveal that punishment and religion promote social responsibility in markets.
To elucidate the consequences of eroding socially responsible behavior, in the second
stage, subjects participated in the joy-of-destruction game. While anti-social behavior
is ubiquitous in environments where socially responsible behavior is eroded, this does
not differ across the market and non-market contexts. This implies that market partic-
ipants engage in advantageous inequality, but not in a disadvantageous inequality.

Chapter 3 evaluates the effect of weather index insurance (WII) on social capital.
This chapter contributes to the literature on whether the introduction of formal insti-
tutions complements or alienates pre-existing informal institutions. Household survey
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and lab-in-the-field experimental data were collected from farm-household with (in-
sured and uninsured) and without access to WII. Using instrumental variable (IV)
approach and propensity score matching (PSM), to account for the non-random up-
take of WII, the chapter shows that WII appeared to crowd out social capital. The
free-riding problem created by WII and perceptions of self-sufficiency are the plausi-
ble channels underlying these results. WII creates positive externalities on uninsured
households, which induces them to free-ride. Anticipating this, insured households
respond by lowering their investment in social capital. Besides, WII increases percep-
tions of self-sufficiency, that is, insured households perceive that they need to rely less
on others in times of need and thereby invest less in social capital.

Chapter 4 examines the effect of exposure to markets on farm households’ agricul-
tural investment decisions using both survey and incentivized experimental data. The
chapter employed Endogenous Switching Probit (ESP) and IV-Probit models to atten-
uate the potential self-selection and simultaneity biases. The ESP results show that
market exposure induces farmers to adopt profitable agricultural technologies, such
as chemical fertilizer, improved seeds, manure, and row planting. The estimation re-
sults also show that market exposure promotes investment behavior by attenuating
farmers’ risk-aversion and enhancing their internal locus of control. The results in this
chapter highlight the importance of the penetration of rural markets in Sub-Saharan
Africa and elsewhere in developing countries to enhance the adoption of high-risk
high-return farm technologies, improve agricultural productivity of rural households,
and ultimately enabling farmers to exit risk-induced poverty trap.

Chapter 5 concludes the dissertation by providing key findings, policy implications,
limitations and suggestions for further research.
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I N T R O D U C T I O N

1.1 motivation

"MARKETS and OTHER economic institutions do more than allocate goods
and services: they also influence the evolution of tastes, values and personalities.
Economists have long assumed otherwise; the axiom of exogenous preferences is as
old as liberal political philosophy itself."

Samuel Bowels, 1998

There hardly exists a central concept as markets in the economics discipline. Markets
have been at the centerpiece of mainstream economics since its conception. As a conse-
quence, "the study of economics is virtually synonymous with the study of markets"
(Al-Ubaydli & List, 2017). Markets are fundamental drivers of material well-being,
and it is widely discernible that market societies are to a great extent materially bet-
ter off relative to non-market societies. As theoretically documented in the First and
Second Welfare Theorems (Mas-Colell et al., 1995) and later substantiated via lab and
field experimental studies from developed countries (Chamberlin, 1948; Smith, 1962;
List, 2004; List & Millimet, 2008), markets are also unambiguously associated with
the efficient allocation of scarce resources and often yield Pareto-optimal outcomes.
Most notably, the experimental studies found efficiency rates as high as 100% though
these findings do not fully extend to different contexts and cultures, particularly to
environments where participants originated from rural areas of developing countries
with limited exposure to markets (Fiala, 2015; Bulte et al., 2017). However, there has
been a long-standing argument that markets do more than a mere allocation of re-
sources. As the statements from Bowles (1998) indicate, markets also influence values
and preferences and thereby shape human behavior. Therefore, given that markets
are ubiquitous in our daily life and our societies are increasingly growing into market
societies, how markets affect human behavior is an immensely important question.

Markets are economic, social, and political institutions (Bowles, 1991) and may di-
rectly or indirectly shape human behavior in a various respects. However, our un-
derstanding of how the market shapes human behavior is still low. This dissertation
contributes to this scant but emerging literature and attempts to examine the effect of
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markets on socially responsible behavior, social capital, preferences, personality traits,
and investment behavior.

The interplay between markets and morals has been one of the most debated topics
in economics and other social sciences. This debate dates back at least to the time of
Adam Smith - thought to be the founding father of Economics. Markets are hypothe-
sized to affect moral virtues in two opposing ways. First, the market is hypothesized
to have a civilizing and moralizing effect. Second, is the destructive (asocial) effects
of markets. The doux commerce hypothesis argues that markets hinge on and nurture
moral virtues and civility (Montesquieu, 1989/1748; Smith, 1979/1776; Storr & Choi,
2019). For instance, Montesquieu (1989/1748) argued that “commerce cures destruc-
tive prejudices, and it is an almost general rule that everywhere there are gentle mores,
there is commerce and that everywhere there is commerce, there are gentle mores.”
He further argued that "commerce polishes and softens barbarous mores”. Likewise,
Smith (1979/1776) argued that markets are moral spaces and make people more virtu-
ous and he asserted that "whenever commerce is introduced into any country, probity
and punctuality always accompany it ... Of all the nations of Europe, the Dutch, the
most commercial, are the most faithful to their word." However, others are against the
doux commerce hypothesis and argue that markets have destructive effects and alien-
ate instead of foster moral values (Marx, 1957/1867; Veblen, 1899; Hirsch, 1976). This
is because markets promotes envy and lead to exclusion and coercion. Interestingly,
Smith (1979/1776) also lend support to this argument and stated that engaging in
market activities erode moral values though he concludes that material benefits of
markets outweigh the corresponding moral costs. More recently, (Shleifer, 2004) sug-
gested that market competition induces firms to engage in unethical behaviors such
as paying a bribe and hiring children to reduce costs.

Despite a long-standing concern, there has been a paucity of empirical evidence on
whether markets foster or corrupt moral and socially responsible behavior. Recently,
small but emerging experimental studies echo both the civilizing and destructive ef-
fects of markets. For instance, while Falk & Szech (2013) and Bartling et al. (2015)
find that moral and socially responsible behavior is less prevalent in markets, Storr &
Choi (2019) show that markets hinge on and nurture moral virtues. This dissertation
contributes to this debate using artefactual field experiments from a developing coun-
try context. It examines whether or not engaging in market activities erodes socially
responsible behavior. It also investigates the possible ways through which markets
can be combined with other economic and social institutions to pursue improved
moral virtues. More specifically, it aims to uncover the role of regulation mechanisms
(punishment) and culture (religion) on social responsibility in markets. Furthermore,
it provides new evidence on the social sequels of the erosion of socially responsible
behavior.
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Despite growing cross-country studies demonstrate that informal institutions such
as social capital are essential for economic growth and development (Knack & Keefer,
1997; Zak & Knack, 2001), insofar greater attention has been given only to the impor-
tance of formal institutions. For a long time, informal institutions have been consid-
ered as appendages and substitutes to the formal institutions. As a consequence, the
standard approach in developing countries has been to transplant formal institutions.
It is, therefore, imperative to enhance our understanding on whether the introduc-
tion of formal institutions such as formal insurance markets crowds in or crowds out
existing informal institutions such as individuals’ risk sharing and cooperative behav-
ior. This dissertation contributes to the literature on the impact of formal insurance
markets on informal insurance mechanisms (Attanasio & Rıos-Rull, 2000; Dercon &
Krishnan, 2003; Landmann et al., 2012; Cecchi et al., 2016; Takahashi et al., 2018). This
dissertation provides novel empirical evidence on the effect of the introduction of a
formal insurance market - weather index insurance (WII) - on social capital. It further
explores the potential mechanisms through which WII may crowd in or crowd out
social capital.

Poverty and food insecurity are pervasive in rural areas of developing countries,
particularly in Sub-Saharan African countries. This has been mainly attributed to low
agricultural productivity, which in turn is driven by the low uptake of profitable farm
technologies in the region. Despite concerted policy and academic efforts, the adop-
tion rates remain low. Market imperfections, including imperfect input, output, credit,
and insurance markets, are identified as significant constraints on farmers’ investment
in profitable agricultural technologies (Zeller et al., 1998; Duflo et al., 2011; Minten
et al., 2013; Karlan et al., 2014; Aggarwal et al., 2018; Aggarwal, 2018). Poor access
to input and out markets due to poor transportation infrastructure limits adoption of
improved agricultural inputs through increasing transaction and transportation costs
and makes it hard to benefit from high prices for agricultural output (Zeller et al.,
1998; Minten et al., 2013; World Bank, 2017; Aggarwal et al., 2018; Aggarwal, 2018).
In developing countries where liquidity constraints and climate risks are ubiquitous,
the use of high-risk high-return technologies is also constrained by imperfect credit
and insurance markets (Duflo et al., 2011; Giné et al., 2008; Karlan et al., 2014). Most
notably, Karlan et al. (2014) show that investments in agricultural inputs with high
expected profits are lower in environments where credit and insurance markets are
imperfect. They further show that relaxing credit and insurance market constraints
improved investments in risky but profitable agricultural inputs. Recent evolving lit-
erature relates investment in profitable agricultural inputs to behavioral factors such
as risk preference (Liu, 2013; Brick & Visser, 2015; Holden & Quiggin, 2017), locus of
control (Bernard et al., 2014; Abay et al., 2017; Taffesse & Tadesse, 2017). This disser-
tation adds to this literature, and it provides new evidence by relating markets and
behavioral factors which affect investment in agricultural technologies. Specifically, it
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examines the effect of exposure to markets on risk-aversion and locus of control, and
eventually on investment behavior.

1.2 objectives and research questions

The overarching objective of this dissertation is to improve our understanding of
whether and how markets affect human behavior. More specifically, this dissertation
provides empirical evidence on (1) the effect of markets on socially responsible behav-
ior and the role of regulation mechanisms and culture on social responsibility in mar-
kets (2) the impact of weather index insurance on farmers’ risk-sharing and coopera-
tive behavior and (3) the impact of farmers’ exposure to market on their risk-aversion,
locus of control and then technology adoption. More specifically, the chapters in this
dissertation address the following research questions.

1. Do markets erode socially responsible behavior? Do punishment and religion
promote social responsibility in markets? What are the adverse consequences of
the erosion of socially responsible behavior? (Chapter 2)

2. Does weather index insurance crowds in or crowds out social capital? What are
the potential mechanisms through which weather index insurance crowds in or
crowds out social capital? (Chapter 3)

3. Does exposure to markets promote farmers’ investment behavior? If so, how
does exposure to markets affect farmers’ investment behavior? (Chapter 4)

1.3 research setting and data

This dissertation was carried out in the Tigray regional state of northern Ethiopia, bor-
dered by Eritrea, Sudan, Amhara, and Afar regional states of Ethiopia. Tigray is the
hub of cultural heritages and ancient civilizations, including the Axumite civilizations,
because of which the region is one of the main tourist attraction sites in the country.
The region is known by the fact that the two dominant religions, Christianity and Is-
lam, were introduced (entered) in the 4

th and 7
th centuries, respectively, into Ethiopia

via this region. It is also widely believed that Tigray is the home to the ark of the
covenant. Currently, however, the majority (about 80 percent) of the population in the
region is dependent on rain-fed agriculture, and the region is characterized by poor
agro-ecological conditions: low soil quality, sparse and erratic rainfall, and frequent
droughts (Hagos et al., 1999), mainly caused by the frequent inter and intra-country
wars and change in global climatic conditions. Most of the regional highlands are
highly degraded, and the average yield of cereal crops in the region is less than the
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national average (Pender & Gebremedhin, 2007). Tigray is one of the most drought-
prone regions in the country, with more than 25 severe drought periods in the last
millennium (Di Falco et al., 2007). Although the region has achieved profound eco-
nomic growth and development post-1991 and, as a result, poverty has reduced from
55% in the early 1990s to about 27% currently, it appears that the region is econom-
ically going backward to where it was about three decades ago due to the recent
ongoing war.

Tigray was chosen as a research site because the recent financial innovation - weather
index insurance - was first introduced in the region (Chapter 2) before spreading out
to the rest part of the country, particularly to the Amhara region. In addition, the
region was selected due to the prevalence of significant heterogeneity in market expo-
sure among farm-households (Chapters 1 and 3). On top of this, the region was almost
the only one that had no security-related threats in the country during the fieldwork
period. The chapters in this dissertation are based on primary data collected in two
waves from a total of 928 farm-households in 38 villages (Tabias) in six districts of
Tigray. The first wave was conducted in March-May, 2017, and data were collected
from 384 farm-households in 8 villages. The second wave was conducted in the fall of
2018, and data were collected from 544 farm-households in 32 villages. Both survey
and incentivized field experimental data were collected using tablets with the help
of computer-assisted personal interviews (CAPI). The sampling strategy and the data
collection process will be detailed in each of the subsequent chapters.

1.4 methodology

The core aim in the empirical economics literature is to make a causal inference about
the effect of dependent variables on independent variables. However, the obvious
challenge, which this dissertation has also faced, is to plausibly gauge the cause and
effect relationships among economic variables. This is attributed to the endogeneity
problem stemmed from the ubiquitous selection bias, which arises when subjects are
selected for treatment based on characteristics that may also affect their outcomes and
makes it difficult to disentangle the impact of the treatment from the factors that drove
selection (Duflo et al., 2008), omitted variable bias, reverse causality (simultaneity
bias) - a bidirectional causality between economic variables, and measurement errors
(Angrist & Pischke, 2008).

Numerous methods can be used to overcome the issue of endogeneity and mak-
ing a causal inference tenable. One way is using randomization (randomized con-
trolled trials (RCT) and randomized field experiments), that is, randomly assigning
subjects to the treatment and comparison groups. When randomization is not fea-
sible, other ways the causal inference problem can be addressed are using quasi-
experimental and non-experimental methods, including regression discontinuity &
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propensity score matching and instrumental variables & endogenous switching re-
gressions, respectively (Duflo et al., 2008). This dissertation has attempted to attenu-
ate the endogeneity problem and thereby to make a causal inference by combining
experimental, quasi-experimental, and non-experimental designs. More specifically,
this dissertation has utilized randomized field experiments, propensity score match-
ing, endogenous switching regression, and instrumental variables methods, as briefly
described below.

1.4.1 Field Experiments

The use of experiments in economics research dates back at least to the time of Cham-
berlin (1948) - a prominent Harvard Economist who is known for his seminal contri-
butions on market theories. Chamberlin conducted economic experiments to test the
tenability of fundamental economic theories, such as the neoclassical market theory
and found a mismatch between theory and evidence.1 Chamberlin is thought to be
the pioneer not only in the market experiment but also in any kind of economic ex-
periment. However, the consolidation of economic experiments did not come immedi-
ately after Chamberlin (1948)’s work. The intensification of experimental approaches
started after the seminal works of the 2002 Noble Prize winner Vernon Smith on mar-
ket experiments. Smith (1962, 1964) extended Chamberlin (1948)’s study by publicly
announcing the information about traders’ agreed price and allowing agents to inter-
act repeatedly and finds otherwise - sales and prices are very close to the competitive
market equilibrium. Experiments are being increasingly used ever since to objectively
measure and thoroughly understand the complex human behavior (Plott, 1983; List,
2002, 2004; Harrison & List, 2004; Levitt & List, 2007, 2009; Gerber & Green, 2012;
Al-Ubaydli & List, 2017).

In the absence of field data, experiments allow generating data either in the lab or
in the field to test theories and predictions. Experimental approaches are useful to
generate experimental data in an incentive-compatible way with real monetary pay-
offs and represent the most convincing method of creating a counterfactual, as they
directly construct a control group through randomization (Harrison & List, 2004). Ex-
perimental methods are broadly classified into two categories: 1) Lab experiments, 2)
Field experiments. According to Harrison & List (2004), field experiments are further
classified into three broad categories. First, artefactual field experiments (also known
as lab-in-the-field experiments) are the same as lab experiments except for experiment-
ing with a ’non-standard’ (non-student) population. Second, framed field experiments
are the same as artefactual field experiments, but they contextualize the field setting
with commodity, task, or information sets used by subjects. Third, natural field experi-

1 Chamberlin (1948) finds sales substantially higher and prices lower than predicted by the competitive
market theory.
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ments are also the same as framed field experiments, except participants are observed
in their natural environment, and at the same time, subjects are unaware of that they
are participating in an experiment.

All the Chapters (Chapters 2, 3, and 4) in this dissertation used lab-in-the-field ex-
periments by drawing participants from smallholder farmers who reside in several
villages of Tigray. More specifically, Chapter 2 employed lab-in-the-field experiments
to measure otherwise difficult economic concepts, such as markets, socially responsi-
ble behavior, and anti-social behavior. To this end, a laboratory product market and
joy-of-destruction games were used. Likewise, Chapter 3 used the public goods game
to measure farm households’ cooperative behavior, which we used it as a proxy for
social capital. Chapter 4 of this dissertation also used decontextualized risk game to
measure farm-households risk preferences (risk aversion). This dissertation attempted
to link the information from the field experiments to farmers’ socio-economic and de-
mographic characteristics.

The use of experiments is not, however, without practical challenges. The common
challenge is related to ethical issues. Participants are required to provide full consent
to participate in an experiment. Participation in experiments should also be entirely
voluntary, and if at any time the participants find that it is something they do not
wish to participate in for any reason, they should be allowed to withdraw at any
time without asking permission regardless of whether the experiments have started
or not. Accordingly, in our experiments, prior to their participation, subjects were first
conveyed with detailed explanations about the purpose of the study, compensation
for their participation, potential risks, benefits, and confidentiality. We then obtained
written informed consent from all participants. All participants were provided with
an oral explanation of the experiment, and participants were asked participants to
actively participate in some trial rounds with no real earnings. In addition, they re-
ceived some exercises to test for comprehension. Once all the test exercises had been
completed correctly and all questions raised were answered, we conducted the exper-
imental games.

1.4.2 Quasi-experimental and Non-experimental Designs

In reality, it is not often possible to use randomization in economic researches. When
randomization is not feasible for practical or ethical reasons, causal inferences can still
be made using other (though not perfect) alternatives to controlled experiments such
as quasi-experimental and non-experimental methods (Cook et al., 2006; Duflo et al.,
2008). As is the case with the experimental designs, in these types of methods subjects
are not assigned randomly to treatment and control groups, rather they self-select ei-
ther to receive the treatment or not. Cook et al. (2006) suggested that well-designed
quasi-experiments may provide results as convincing as randomized designs. While
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these designs are internally less valid compared to “true” experiments, they are ex-
ternally more valid than most "true" experiments as they usually employ naturally
occurring data and involve real-world settings instead of artificial lab settings.

Hence, along with field experiments, this dissertation has attempted to address the
causal inference problem by using quasi-experimental and non-experimental methods
including propensity score matching, endogenous switching regression and probit,
and instrumental variables approaches. In Chapter 3, we used instrumental variables
approach and propensity score matching to examine the effect of weather index in-
surance on social capital. Instrumental variables (IV) approach account for endogene-
ity problems stemmed from both observables and unobservables (Angrist & Pischke,
2008). However, the IV approach requires that the unpalatable assumptions should
be satisfied. To do so, there should be a credible instrument that is strongly corre-
lated with the endogenous variable, but has no direct association with the outcome
variable. In this chapter, we used distance to insurance foreman’s residence as an in-
strument for weather index insurance purchase. To probe the robustness of the IV
approach, we used propensity score matching (PSM) that has been extensively used
in the economics literature for the last four decades (Rosenbaum & Rubin, 1983). PSM
mimics the pattern of the randomized experiments to create comparison groups but
the validity of matching estimates hinge on two important identifying assumptions:
the conditional independence assumption (CIA) and the common support condition.
In addition, PSM does not account for selection bias due to unobservables. In Chapter
3, to check whether the identifying assumptions are met, we conduct a series of tests.

Table 1.1: Research Topics, Empirical Data and Empirical Strategies

Chapter Focus Topics Empirical Data Empirical strategy

Chapter 2 Markets & Rationality, Lab-in-the-field Probit, Random

Socially inequality aversion experiments Effects Probit,

responsible and negative and house- OLS and

behavior externalities hold survey Firth Logit

Chapter 3 Weather index Formal and Lab-in-the-field Instrumental Variables

insurance & informal experiments and (IV) & Propensity Score

Social capital institutions household survey Matching (PSM)

Chapter 4 Markets and Markets, risk Lab-in-the-field Endogenous Switching

Investment aversion, locus experiments regression & Probit

behavior of control & tech & household & Instrumental

-nology adoption survey Variables (IV)
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In Chapter 4, we used endogenous switching regression (ESR) model, endogenous
switching probit (ESP), and instrumental variables (IV) techniques to investigate the
effect of farmers’ exposure to markets on their investment behavior, particularly, in-
vestment in agricultural technologies. ESR attenuates both endogeneity and sample
selection problems by using full information maximum likelihood method. To account
for a binary outcome measures of technology adoption, we employ the endogenous
switching probit (Lokshin & Sajaia, 2011) which is analogous to the ESR model used
for the continuous outcomes. To probe the robustness of the ESR and ESP models,
we utilize the IV (2SLS and IV probit) methods. Over all, Table 1.1 summarizes the
empirical data and empirical strategies used in the subsequent chapters.

1.5 structure of the dissertation

This dissertation is structured into five chapters. Chapter 1 provides the road-map
of the dissertation. It highlights the motivation, research questions, research setting &
data and methodology of the dissertation.

There has been a long-standing concern on the cultural consequences of markets,
in the sense that markets may corrupt moral and socially responsible behavior. Adam
Smith, thought to be the father of modern economic science, was among the first
to point out this concern. He argued that while markets bring material wealth, they
could alienate morals (Smith, 1896/1763). This concern has been at the center of dis-
courses on the entwined relationships between markets and morals, and as a conse-
quence, the debate has increasingly garnered the attention of researchers ever since.
There have been continued arguments on whether markets erode morals and other-
regarding motives for about two and half centuries. While some scholars support the
idea that an increase in market exchanges lead to egoistic and asocial behaviors (Marx,
1957/1867; Veblen, 1899; Schumpeter, 1994/1942; Hirsch, 1976; Bowles, 1998; Shleifer,
2004; Sandel, 2012), others are against this argument in that markets are moral spaces
that hinge on and nurture moral virtues (Montesquieu, 1989/1748; Smith, 1896/1763;
Storr & Choi, 2019). Despite the debate on the interplay between markets and morals
is contested, it is only recently scholars attempted to provide empirical evidence on
this matter (Plott, 1983; Falk & Szech, 2013; Bartling et al., 2015; Storr & Choi, 2019).

Chapter 2 contributes to this literature. Specifically, this chapter is closest to the
seminal paper by Bartling et al. (2015) and examines the effect of markets on socially
responsible behavior and the role of regulation mechanisms and culture on social
responsibility in markets. Further, it examines the consequences of eroding socially
responsible behavior. To this end, we used field-experimental data from households
in the Tigray regional state. We use a laboratory competitive product market where
we randomly assigned subjects a role as sellers, buyers, third parties, and observers.
Sellers and buyers, respectively, have the option to produce and buy a low-cost prod-
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uct with or a high-cost product without a negative externality on third parties. While
third parties hold a passive role: they neither sell nor buy, observers observe sell-
ers’ and buyers’ decisions and decide whether to punish or not. We randomly assign
participants to a version of a game framed as a “market” context, “market” with
punishment, “market” with religious priming, or as a “neutral” (non-market) context.
The primary finding of this chapter is that subjects, irrespective of the framed context,
revealed a substantial concern for the welfare of others: they prefer to produce and
purchase goods with less adverse social impacts at a personal cost. However, in line
with previous studies, we find that social concern is less prevalent in markets relative
to the non-market context.

The chapter also provides evidence that punishment and religion are effective in
promoting socially responsible behavior in markets. To uncover the sequel of the ero-
sion of social responsibility in markets, we also conducted a second experimental
game - the joy-of-destruction game. The results show that subjects exhibit relatively
higher anti-social behavior in environments where socially responsible behavior is
more eroded. Furthermore, the results present suggestive evidence that unregulated
markets may yield lower welfare compared to regulated markets. Overall, the find-
ings in this chapter imply that voluntary internalization of negative externalities could
serve as a remedy by itself. In addition, monitoring and sanctioning strategies may
play a crucial role in fostering socially responsible behavior, and thereby welfare in
market contexts. Preventing the erosion of socially responsible behavior in markets
may also contribute to the nurturing of other-regarding motives in markets.

A growing theoretical and empirical evidence documented that institutions are vi-
tal for the overall economic growth and development of countries. In the absence of
well-functioning institutions, countries could be dragged into an institution-induced
poverty trap (North, 1990). However, for a long time, too much attention has been
given only to the importance of formal institutions, and informal institutions have
been considered as appendages to the formal institutions. As a consequence, the stan-
dard practice has been to transplant formal institutions, particularly in developing
countries. However, this practice has been widely criticized for undermining the role
informal institutions play in developing countries as growing cross-country studies
demonstrate that informal institutions are essential for economic growth too (Knack
& Keefer, 1997; Zak & Knack, 2001). Formal institutions do not occur in a vacuum,
and social fabric has been crucial for countries’ overall economic progress. It is, there-
fore, imperative to uncover whether the introduction of formal institutions alters or
reinforces existing informal institutions. Recently, there is an evolving body literature
which investigates the interplay between formal and informal institutions, including
formal and informal insurance mechanisms(e.g., see Attanasio & Rıos-Rull (2000); Cec-
chi et al. (2016); Landmann et al. (2012); Dercon & Krishnan (2003)). Chapter 3 builds
on this literature and explores the effect of the introduction of a formal insurance
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mechanism - weather index insurance - on informal insurance mechanisms and social
capital.

Chapter 3 empirically investigates whether weather index insurance (WII) crowds
in or crowds out social capital. Further, it uncovers the mechanisms through which
WII crowds in or crowds out social capital. In so doing, the chapter utilized both
household survey and field-experimental data from smallholder farmers with access
(those who purchased WII and those who did not but have access to WII) and with-
out access to WII in the Tigray regional state. So as to attenuate the self-selection and
simultaneity biases, and thereby make a casual inference, the instrumental variables
approach is used. The findings in this chapter reveal that WII does not crowd in, if
anything, crowds out social capital. We find that insured households contribute sig-
nificantly less to the public good than uninsured households. The findings from the
experimental games are corroborated with real-life measures of social capital, such
as informal transfers to fellow villagers and financial contributions to community
projects. We find support for two channels through which WII crowds out social cap-
ital. The first mechanism lays in the premise that WII creates positive externalities
on uninsured households, which in turn induces them to free-ride on insured house-
holds. Anticipating this, households with WII respond by lowering their investment
in social capital. The second channel is that WII make insured households feel self-
sufficient, and thereby need to rely less on others, particularly on uninsured house-
holds, in times of need. The findings in this chapter imply that formal institutions
such as formal insurance mechanisms may have unintended effects - crowd out infor-
mal insurance mechanisms and thus, calls for a novel insurance product design and
marketing strategies to ameliorate such unintended effects.

Despite concerted policy and academic efforts to promote the adoption of remu-
nerative modern agricultural technologies, the low adoption rate remains a practical
challenge and an empirical puzzle. There has been extensive research in search of
what explains the low adoption of agricultural technologies in developing countries.
A large body of literature demonstrate that external constraints, including access to in-
put and output markets (Zeller et al., 1998; Minten et al., 2013; Aggarwal et al., 2018;
Aggarwal, 2018), imperfect credit and insurance markets (Duflo et al., 2011; Karlan
et al., 2014), weather risks (Alem et al., 2010; Dercon & Christiaensen, 2011; Holden &
Quiggin, 2017), heterogeneous return to agricultural technologies (Suri, 2011), social
network and learning (Oster & Thornton, 2012; Maertens & Barrett, 2012; Conley &
Udry, 2010; Krishnan & Patnam, 2013), quality of inputs (Bold et al., 2017) as lim-
iting factors to technology adoption in Sub-Saharan Africa. Recently, the behavioral
economics literature argues that farmers in developing countries are less likely to
adopt risky but profitable agricultural technologies because they suffer from inter-
nal constraints that may impede investments in "high-risk" "high-return" agricultural
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technologies (Duflo et al., 2011; Liu, 2013; Brick & Visser, 2015; Bernard et al., 2014;
Abay et al., 2017; Taffesse & Tadesse, 2017).

This chapter contributes to this literature by acknowledging the interdependence
of both factors and attempted to reconcile both groups of literature. As external con-
straints such as markets may affect internal constraints, including (risk) preferences
and personality traits (locus of control), this chapter argues markets may affect in-
vestment in profitable agricultural technologies by shaping risk aversion and locus of
control. Further, previous studies on the role of markets focused on the supply side
effect of markets on technology adoption. This chapter instead takes a different route
(demand side) through which markets affect investment in remunerative agricultural
investments. This chapter also contributes to the literature about whether preferences
and personality traits are exogenous and stable. To this end, survey and experimental
data were collected from rural areas in the Tigray regional state. The findings indi-
cated that market experience promotes farmers’ investment behavior by attenuating
risk-aversion and enhancing internal locus of control. The findings of Chapter 4 imply
that market expansion in rural Africa could have a multiplier effect and contribute to
poverty alleviation by improving access to modern agricultural technologies, reduc-
ing transaction and transportation costs, and most importantly, by bringing about
desirable farmers’ economic behavior.

Finally, Chapter 5 concludes the dissertation, by answering the research questions,
identifying its policy implications, and limitations of the dissertation before suggest-
ing avenues for future research.
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M A R K E T S A N D S O C I A L LY R E S P O N S I B L E B E H AV I O R : D O
P U N I S H M E N T A N D R E L I G I O N P R O M O T E S O C I A L
R E S P O N S I B I L I T Y I N M A R K E T S

abstract

This study investigates the effect of markets on socially responsible behavior in a
typical Sub-Saharan African country, Ethiopia. In our first experiment, we use a lab-
oratory competitive product market where sellers and buyers, respectively, have the
option to produce and buy a low-cost product with or a high-cost product without a
negative externality. We randomly assign participants to a version of a game framed
as a “market” context or as a “neutral” (non-market) context. We find that, contrary
to the prediction of pure self-interest theory, participants exhibit considerable levels
of socially responsible behavior irrespective of the framed context. We also find ev-
idence that socially responsible behavior is less prevalent in markets compared to
non-market contexts. Further, our experimental results show that regulating mecha-
nisms and culture, such as punishment and religion, play a significant role in pro-
moting socially responsible behavior in markets. In our second experiment, we use
the joy-of-destruction game to test whether the erosion of social responsibility leads
to subsequent anti-social behavior. We find that anti-social behavior is ubiquitous in
environments where socially responsible behavior is eroded, but this does not differ
across the market and non-market contexts. Finally, we look at the welfare effects and
find suggestive evidence that unregulated markets yield lower welfare compared to
regulated markets. These findings emphasize the role of monitoring and sanctioning
in fostering socially responsible behavior, and thus welfare in market contexts.
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2.1 introduction

section2.1 The debate on the interplay between markets and morals dates back to the
time wherein Adam Smith wrote his books, The Theory of Moral Sentiments, and The
Wealth of Nations, in the 18th century. While Smith’s first book extols the moral forces
such as sympathy that restrain selfish behavior, his second book expounded the idea
of the invisible hand metaphor, that channels the pursuit of rational self-interest into
social good. There has been a long-standing debate on whether or not markets corrupt
moral behavior ever since. While some argue that markets promote moral virtues
(Montesquieu, 1989/1748; Smith, 1896/1763), others emphasize the adverse effects
of markets on moral values (Marx, 1957/1867; Veblen, 1899; Schumpeter, 1994/1942;
Hirsch, 1976). Despite markets and morals1 being historically intertwined, there exists
little systematic research on the idea that markets are causally related to changes in
moral values.

Recently a growing body of literature stressed that markets may erode socially
responsible behavior and moral values. For instance, Bowles (1998) suggests that eco-
nomic institutions such as markets have far-reaching influence besides the allocation
of scarce resources; markets can influence people’s moral preferences, and failing to
account for these potential effects may inhibit a proper evaluation of the consequences
of institutional changes. Shleifer (2004) also argues that market competition may en-
courage market participants to engage in unethical behaviors such as corruption and
hiring children to reduce the costs of production. Likewise, Sandel (2012) argues that
market transactions may crowd out moral norms and suggests being cautious about
the scope and limits of markets. Recent experimental studies also show that market
framing (Cappelen et al., 2013; Ellingsen et al., 2012; Cohn et al., 2014) and mere
thoughts of “money"2 through experimental priming (Vohs et al., 2006; Vohs, 2015)
induce people to behave less pro-socially.

Despite the long-standing concern on the effect of markets on socially responsible
behavior and moral values, only quite recently scholars have provided direct empir-
ical evidence on this matter. Falk & Szech (2013) test this in a controlled laboratory
setting where participants decide between either saving the life of a mouse or receiv-
ing money. The authors show that compared to subjects in the control group, that
were given an individual choice between killing a mouse and receiving EUR 10 or
saving the life of the mouse and not receiving any money, a higher proportion of
subjects in the treatment group that participated in bilateral and multilateral markets
chose receiving money instead of saving the life of the mouse. In another laboratory

1 Following recent studies (e.g., Kaplow & Shavell (2007); Falk & Szech (2013); Rössler & Friehe (2020)),
we define ’moral’ as adhering to the moral rules of not harming others for the sake of oneself or not
inflicting an uncompensated harm on others.

2 Money is commonly considered as a key representation of free-market system (Vohs et al., 2006; Vohs,
2015).
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experiment Bartling et al. (2015) find that participants in a non-market context exhibit
significantly higher socially responsible behavior (mitigating a negative externality
on uninvolved third parties at a personal cost in a laboratory product market) than
participants in a market context.

New studies are investigating plausible underlying mechanisms that may explain
how markets may erode socially responsible behavior and moral values, and assess
the impact of degree of market competition (Bartling et al., 2015; Sutter et al., 2020;
Pigors & Rockenbach, 2016), the anonymity of actions of market actors (Irlenbusch
& Saxler, 2019; Kirchler et al., 2015), market framing (Irlenbusch & Saxler, 2019),
diffusion of responsibility (Irlenbusch & Saxler, 2019), lack of pivotality (Falk et al.,
2020), the scope of externality (Bartling et al., 2019) and growth in consumers income
(Bartling et al., 2018) on moral and socially responsible behavior. Competition, so-
cial information (observability of the actions of market participants), and growth in
consumers’ income are all positively and significantly associated with socially respon-
sible behavior, while diffusion of responsibility, lack of pivotality, and market framing
induce subjects to make more self-interested decisions.

We build on this literature in a number of ways. First, using a competitive labora-
tory product market similar to Bartling et al. (2015, 2019), we test whether markets
erode socially responsible behavior in a developing country context. Second, hypoth-
esizing that markets are more likely to erode socially responsible behavior compared
to non-market contexts, we seek to understand whether such negative impacts can
be mitigated through two well-known regulating mechanisms, punishment and re-
ligious priming, in a setting where market policies are either weak or nonexistent,
and market regulations are not well defined nor enforced. Ethiopia represents such
a setting. Third, eroding socially responsible behavior and thus imposing negative
externalities on uninvolved third parties may lead to an unequivocal increase in in-
equality between market (non-market) participants and third parties, which, in turn,
may have negative social impacts by inflicting conflict between them (e.g., see Fehr
(2018)). We directly examine the effect of the erosion of socially responsible behavior
on a subsequent conflicting behavior using a second behavioral experiment, the joy-
of-destruction game, as in Abbink & Sadrieh (2009) and Abbink & Herrmann (2011)
that we execute immediately after the market (non-market) experiments. Further, we
study whether this effect is more pronounced in the market context compared to the
non-market context. Fourth, we test whether the punishment and religious priming
treatments deter subsequent conflicting behavior. Finally, this paper sheds light on the
welfare effects of regulated and unregulated markets.

Our experimental findings are summarized as follows. First, we find that market
participants reveal considerable socially responsible behavior. While this finding is
in contrast to the theory of purely self-interest, it is consistent with the findings of
previous experimental studies (Bartling et al., 2015, 2019). Yet, in contrast to Bartling
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et al. (2015, 2019), we observe that the social concerns of market participants decay as
they are exposed to frequent market interactions. Second, in line with our hypothesis
and findings of previous studies (Falk & Szech, 2013; Bartling et al., 2015), socially
responsible behavior is less prevalent in markets compared to non-market contexts.
Third, we find that regulating mechanisms are effective - punishment and religious
priming have a positive and significant effect on socially responsible behavior relative
to the market baseline condition. However, the effect of religious priming fades over
time, that is, the proportion of sellers and buyers of the fair product has dropped
from 0.6 (0.78 for buyers) in round one to about 0.12 (0.18 for buyers) in round 10 in
our market experiment. Fourth, the estimation results show that the erosion of socially
responsible behavior leads to income inequality, which, in turn, triggers anti-social be-
havior as exhibited in the joy-of-destruction experiment. This result is in line with our
hypothesis and findings of earlier studies (Fehr, 2018) that income inequality caused
by morally questionable means inflicts anti-social behavior. Further, we find that this
effect is not more pronounced in the market than in the non-market context. While
we find evidence for retaliation among the third parties (recipients of the negative ex-
ternality), buyers seem to engage in advantageous than in a dis-advantageous inequality.
Fifth, the results show that the effects of punishment and religious priming persist ex-
post in the sense that both mechanisms deter subsequent anti-social behavior. Finally,
we find that unregulated markets yield low social welfare compared to regulated mar-
kets, suggesting the potential role of monitoring and sanctioning in mitigating market
failure and fostering socially responsible behavior in competitive market contexts.

The remainder of the paper is organized as follows. Section 2.2 discusses the ex-
perimental design and procedure, the predictions of the inequality aversion model,
the research hypotheses, descriptive statistics, and balance test. Section 2.3 presents
the empirical strategy. Section 2.4 presents the results for our two experiments and
different treatment arms. The last section concludes.

2.2 experimental design and procedure

2.2.1 Experimental Design

We conduct two lab-in-the-field experiments with farm-households in several villages
in the Tigray regional state of Ethiopia. In the first experiment, subjects participated in
a laboratory product market experiment using a design similar to Bartling et al. (2015,
2019). In the second one, a subset of subjects (buyers (players B) and uninvolved third
parties (players C) in the first experiment) participated in the joy-of-destruction game
of Abbink & Sadrieh (2009) and Abbink & Herrmann (2011).

Our market experiment comprises four treatment arms: market baseline, market
baseline with punishment, market baseline with religious priming, and a non-market
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condition. We randomized both at village and session levels. We conducted the ran-
domization at a village level to avoid intra-village contamination and reduce the cogni-
tive burden for our enumerators conducting the experiments with the villagers. First,
villages were randomly assigned to one of the four treatment arms. Subsequently, par-
ticipants within each treatment arm were randomly assigned to their respective roles
in the experiment. We describe the different market treatment arms in detail below.

2.2.1.a Market Baseline Game

We use a slightly modified version of the market design by Bartling et al. (2019). Our
main modification pertains to the production capacity of sellers. In the Bartling et al.
(2019) design, a single seller can serve the entire market, while in our experimental
design, a single seller can only serve half of the entire market to reflect the real-world
production capacity of sellers in our context. Also, we ran the experiments for 10

rounds instead of 24 to make sure we could finish all activities in the village well
within a day and travel to the next one still on that same day. The game comprises
three types of players: players A, B, and C. In the market baseline experiment players
A are labelled as “sellers”, players B as “buyers”, and players C as “third parties”. We
have 16 people per village participating in this experiment: four sellers, six buyers,
and six third parties. Participants were randomly assigned a role either as a seller, a
buyer, or a third party at the beginning of the experiment and their role remained un-
changed throughout all activities. After ten rounds, we randomly selected one round
for payment.

At the beginning of each round, each participant received an endowment of 60

Ethiopian Birr3 (henceforth Birr). Market participants (buyers and sellers) are instructed
to trade two types of products - products with (unfair) and without (fair) a negative
externality on the third party. Both products have the same value of 40 Birr to the
buyers but differ in their negative external impacts on uninvolved third parties and
the cost of production. The unfair product poses a negative external cost of 50 Birr on
the uninvolved third parties, while the fair product has no external costs. Production
costs for the fair and unfair products are 20 and 0 Birr, respectively. Exchanging the
unfair product has a net social cost of 10 Birr, i.e., the social benefit of 40 Birr minus
the social loss due to the negative externality of 50 Birr (SB = 40− 50 = −10). Trad-
ing the fair product has a net social benefit of 20 Birr - the social benefit of 40 Birr
minus the production cost of 20 Birr (SB = 40− 20 = 20). Market participants could
also decide not to trade at all.

The experiment consists of two stages. In the first stage, sellers simultaneously de-
cide on which type of product to produce (fair or unfair product) and its price. The
price of both products should be between 0 and 40 Birr. Each seller can sell his/her

3 60 Birr was equivalent to approximately $2 at the time of data collection
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product to a maximum of three buyers, indicating that all six buyers can buy from
only two sellers. Each seller earns the number of products he sold, multiplied by the
difference between the price of the product and the production cost. Sellers are given
three minutes to decide on which type of product to produce and determine the price.
In the second stage, buyers simultaneously decide on which offered product to pur-
chase or not to purchase at all. In addition to the 60 Birr initial endowment, each buyer
receives 40 Birr that he/she can spend on either product. Buyers are also given three
minutes to decide which offered product to purchase. Buyers can buy either product
at any price between 0 and 40 Birr. In case more than three buyers accept an offer from
a single seller, the three buyers who accept the offer first purchase the product. The
third parties have a passive role, i.e., they can neither sell nor buy a product. At the
beginning of the experiment, each of the six buyers is randomly matched with each
of the six third parties. As a result, a third party’s earning depends entirely on the
decisions of its matched buyer. If a buyer either purchases a fair product or decides
not to trade, the matched third party earns 60 Birr. However, if a buyer buys an unfair
product, the matched third party incurs a loss of 50 Birr. Matched participants never
learn each other’s identity during and after the experiment. The payoff of each player
is determined as follows.

Payo f f seller =

60 + q(p− c), if a seller sells its product at price p

60, otherwise

Payo f f buyer =

60 + 40− p, if a buyer buys a product at price p

60, otherwise

Payo f f thirdparty =

10, if a matched buyer buys unfair product

60, otherwise

A seller earns an initial endowment of 60 Birr plus the number of products sold (q)
multiplied by the price of the product for an unfair product. A buyer earns an initial
endowment of 60 Birr plus 40 Birr minus the price of the offered product (p), and a
matched third party earns only 10 Birr, i.e., an initial endowment of 60 Birr minus the
negative externality of 50 Birr. On the other hand, if a fair product is purchased; a
seller earns 60 Birr plus the number of products sold (q) multiplied by the difference
between price (p) and production cost (c) of 20 Birr, the buyer earns 60 Birr plus 40

Birr minus price of the purchased product (p) and a matched third party earns 60 Birr.
If a trade does not take place, all players gain an equal amount of 60 Birr.
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2.2.1.b Market Baseline Game with Punishment

This treatment arm extends the market baseline game by introducing a fourth player
(an observer). We now have 18 people per session participating in this treatment; four
sellers, six buyers, six third parties, and two observers. We randomly assign five partic-
ipants (two sellers and three buyers) to each of the two observers, and this assignment
remains fixed throughout the experiment. At the end of each round, each observer is
informed about the decisions of their group and thereby asked to decide whether
he/she wants to punish.4 Punishment is costly, and the observer incurs a loss of 1

Birr if he/she wants to punish others by 5 Birr. At the beginning of each round, the
observer receives an initial endowment of 60 Birr. The maximum amount of punish-
ment that an observer can assign per participant is 20 Birr, which is equivalent to a
loss of 100 (20*5) Birr, equal to the maximum level of earnings. The pay-off structure
now looks as follows:

Payo f f seller =

60 + q(p− c)− 5. f , if a seller sells its product at price p

60, otherwise

Payo f f buyer =

60 + 40− p− 5. f , if a buyer buys a product at price p

60, otherwise

Payo f f thirdparty =

10, if a matched buyer buys an unfair product

60, otherwise

Payo f f observer =

60− f , if an observer punishes market participants

60, otherwise

where f is the number of punishments imposed by the observer.

2.2.1.c Baseline Market Game with Religious Priming

Religion plays an important role in the daily lives of many people in developing
countries, and several studies report positive impacts of religion and religious primes
on pro-social behavior (Henrich et al., 2010; Shariff et al., 2016). If we believe that
pro-social behavior is (somewhat) reflective of socially responsible behavior, religious
primes may thus serve as alternative non-monetary regulating mechanisms to in-
duce desirable behavioral outcomes in markets. We therefore randomly assign a sub-
sample to a religious prime where subjects (both sellers and buyers) were asked to

4 We used a neutral language “reduce” and avoided terms such as “punishment”.
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explain the meaning of the following commandments;5 “Do to others as you would
have them do to you”, “Love your neighbor as yourself” and “A Man reaps what
he sows”. Afterward, subjects were invited to play the market game, identical to the
market baseline experiment.

2.2.1.d No Market Condition

Our design in the no-market condition also follows Bartling et al. (2015). The no-
market experiment allows us to exogenously vary market context exposure and com-
pare socially responsible behavior in the market and no-market contexts by using
neutral frames. Analogous to the market baseline experiment, the no-market experi-
ment is a three-player experiment with neutral frames to denote sellers, buyers, trade,
etc. In the no-market case, players are labelled as “player A”, “player B” and “player
C”. In total, 18 people per session participate in this experiment: six players A, six
players B, and six players C. The experiment follows the same format and rules as the
market baseline experiment. However, unlike the seller in the market experiment who
can decide on which type of product to produce and at what price he/she wants to
sell the product, player A in the non-market context remains passive.

After having received the initial endowment of 60 Birr per round, player B is asked
to choose between two distribution types; one is with a 50 Birr loss for player C
(unfair), and the other one with no loss for player C (fair). The unfair distribution
enables players A and B to earn 40 Birr jointly on top of the 60 Birr initial endowment.
However, the distribution with no loss for player C enables players A and B to earn
only 20 Birr together on top of the initial endowment of 60 Birr. Furthermore, in the
no market context, there is a third option called “do not select a new distribution”
that is analogous to the “no trade” condition in the market experiment. If player B
opts for “do not select a new distribution”, all players earn the same amount of 60

Birr.

2.2.1.e The Joy-of-Destruction Experiment

Our second experiment is the joy-of-destruction (JOD) experiment, in which we play
with all matched buyers/players B and third parties/players C to examine the effect
of eroding socially responsible behavior on subsequent anti-social behavior.6 JOD is a
two-player game where each player is endowed with an equal endowment, and both
players simultaneously decide on whether or not to burn other players’ endowment at

5 The priming experiment was enacted between a short survey and the market game. The household sur-
vey extracted information on individual characteristics, including participants’ religious denomination,
Church attendance, and their religiosity irrespective of Church attendance. Shortly after the survey
questions on religion, we asked subjects in this treatment to explain the meaning of some religious
commandments which condemn intentionally hurting others for the sake of oneself.

6 In this game, each buyer/player B was matched with the same third party/player C as in the market
experiment (vice-versa) and all subjects were fully aware of this.
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a cost to oneself. In our experiment, matched subjects are asked to decide whether or
not to destroy another player’s income. To avoid other sources of income inequalities
other than the previous income inequality in the market and non-market experiments,
both players received an equal endowment of 40 Birr. Reducing a partner’s income by
3 Birr has a personal cost of 1 Birr.

We executed the one-shot JOD experiment shortly after the market experiment. Be-
fore the experiment begins, we informed all subjects about their partner’s role, de-
cisions, and earnings in the market and non-market experiments but protecting all
players’ identity. For any subject, “not burning” is a dominant strategy as burning
entails no material benefit for the destroyer. Once subjects decided on whether or not
to burn their partner’s earning, we asked them to guess the burning decision of their
counterpart players to control for the effect of belief about others burning behavior on
own decision to burn. We did not reward players for guessing correctly to disentangle
beliefs from behavior (Gächter & Renner, 2010).

2.2.2 Experimental Procedure

The data for this study were collected from 544 farm household heads in the fall of
2018. Households belong to 32 villages located in five woredas (districts)7 in Tigray
regional state of Ethiopia. Villages were randomly assigned to one of the four treat-
ments - the non-market condition, market baseline, market baseline with punishment,
and market baseline with religious priming. We then recruited either 16 or 18 house-
hold heads per village using the list of all households obtained from the village chief
as a sampling frame.

The experiments were conducted in public schools and local government office
halls. Upon arrival, participants received an ID number and asked to sit at a sepa-
rate desk. Once situated, but prior to their participation in the economic experiments,
we provided them with a detailed explanation about the purpose of the study, com-
pensation for their participation, potential risks, benefits, and confidentiality. We then
obtained written informed consent from all participants.8 We proceeded with an oral
explanation of the experiment to all participants. After the experimenter read the in-
structions, we asked participants to actively participate in some trial rounds with no
real earnings. In addition, they received some exercises to test for comprehension.

At the beginning of each session, subjects were asked to pick one out of either
three or four envelopes, which determined their role in the experiments. Consequently,
subjects were assigned a role as either a seller, a buyer, a third party or an observer
in the market context, and a role as either player A, player B, or player C in the

7 Kilte Awulaelo, Endamehoni, Hintalo Wajirat, Enderta, and Raya Azebo districts.
8 Our research study protocol was approved by the Ethical Review Committee Inner City (ERCIC) of

Maastricht University (reference no. ERCIC_085_10_05_2018).
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non-market context. After the market experiment was completed, we asked buyers
(players B) and third parties (players C) to participate in a one-shot joy-of-destruction
experiment.9 Finally, participants took part in an exit survey, and the payment was
made immediately afterward. Sessions lasted about 2.5 hours. On average, including
a show-up fee, subjects earned approximately $4.

We conducted a between-subject design so that each subject participated in only
one treatment. Table 2.1 presents an overview of the treatments and the number of
subjects assigned across the treatments. We had eight villages (sessions) per treatment
with 144, 128, 144, and 128 subjects.

Table 2.1: Number of Subjects Across Sessions and Treatment Arms

#Sellers #Buyers #Third parties

Participant Participant Participant

Treatment #Sessions ( A) ( B) ( C) #Observers # Subjects

No Market 8 48 48 48 144

Market Baseline 8 32 48 48 128

Punishment 8 32 48 48 16 144

Religion 8 32 48 48 128

Total 32 144 192 192 16 544

2.2.3 Descriptive Statistics and Balance Test

Table A.2 in the appendix reports descriptive statistics and balance test results across
the four groups. Columns (1), (2), (3), and (4) present the mean and standard deviation
for the No Market condition, Market Baseline condition, Market Baseline with Pun-
ishment, and Market Baseline with Religious Priming groups, respectively. Column
(5) reports the mean and standard deviation for the entire sample. The last column re-
ports the p-value of the joint orthogonality test for the equality of mean values across
the four groups. Table A.2 shows that most variables are balanced across the groups.
Only the age of the household head and village exposure to drought are marginally
different between the groups. We control for these differences in our analysis.

Column (5) of Table A.2 reports that household heads are, on average, 44 years
old. 25% of households are female-headed households. The average household size is
about 5.8 persons per household. Approximately 59% of household heads can read
and write. 95% of the household heads own agricultural land, and households own,

9 At this stage, participants (sellers, players A, and observers) who would not participate in the joy-of-
destruction experiment completed a follow-up survey and received their show-up fee and earnings
from the activities.
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on average, 4.3 Tropical Livestock Units (TLU). About 78%, 46%, and 41% of house-
hold heads are members in a local funeral insurance group (iddir), local rotating sav-
ing and credit association (eqqub), and a large social protection program (Ethiopian
productive safety net program (PSNP)), respectively. Households go to the nearest
weekly markets three days a month. Villages are, on average, 2.25 hours walking dis-
tance from the nearest district town, and they are exposed to drought at least once
every five years.

2.2.4 Inequity Aversion Model Predictions

In the past few decades, economists have increasingly demonstrated that people care
not only about their own material payoff but also about their relative position. In their
inequity-aversion model, Fehr & Schmidt (1999) show that inequity-averse people dis-
like inequitable outcomes whether it is advantageous or disadvantageous. However,
subjects are strongly inequity-averse if it is to their disadvantage. In this section, fol-
lowing Fehr & Schmidt (1999) and Bartling et al. (2015) we illustrate the socially re-
sponsible behavior of sellers and buyers under competitive markets. First, we present
the price premium that a buyer is willing to pay for the fair product. Second, we illus-
trate the price premium under which a seller is willing to offer the fair product. Third,
we discuss the conditions under which trade of the fair product is feasible. Finally, we
illustrate market equilibrium under inequity-averse preferences.

Suppose the buyer’s utility function from purchasing the fair and unfair products
has the form in equations 2.1 and 2.2, respectively:

Ui(x f air) = xi + v− p f air − βi
1

n− 1 ∑
j 6=i

max{xi + v− p f air − xj; 0} (2.1)

Ui(xun f air) = xi + v− pun f air − βi
1

n− 1 ∑
j 6=i

max{xi + v− pun f air − (xj − e); 0} (2.2)

where 0 ≤ β < 1, (xi + v− p f air) is the payoff of the buyer with xi denotes buyer’s
initial endowment, v refers to the value of the product and p f air is the price of the
fair product. The second term in equation 2.1, βi

1
n−1 ∑j 6=i max{xi + v− p f air − xj; 0},

measures dis-utility from advantageous inequality with xj denotes third party’s initial
endowment. While n represents the number of players, pun f air and e in equation 2.2
represents price of the unfair product and the size of the negative externality, respec-
tively.

In the two-player case (n = 2) equations 2.1 and 2.2 simplify to 2.3 and a buyer
decides to purchase the fair product instead of the unfair product if;
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Ui(x f air) = xi + v− p f air − β{xi + v− p f air − xj; 0} ≥
xi + v− pun f air − β{xi + v− pun f air − (xj − e); 0} = Ui(xun f air)

(2.3)

With p f air ≤ v and pun f air ≤ v, a buyer prefers the fair product instead of the unfair
product if;

p f air − pun f air ≤ βe
1− β

(2.4)

On other hand, a seller decides to offer the fair product instead of the unfair product
if;

πi(x f air) = xi + p f air − c− βmax{xi + p f air − c− xj; 0} ≥
xi + pun f air − βmax{xi + pun f air − (xj − e); 0} = πi(xun f air)

(2.5)

where c is the production cost of the fair product. In our case, the production cost of
the fair product is 20 Birr (c = 20) while the unfair product costs 0 to produce.

With p f air ≥ c and pun f air ≥ 0, a seller prefers to sell the fair product instead of the
unfair product if;

p f air − pun f air ≥ c− βe
1− β

(2.6)

The trade of the fair product is feasible if buyers willingness to pay for the fair
product is greater than or equal to the price premium that the seller is willing to
accept to offer the fair product;

βbe
1− βb ≥ c− βse

1− βs (2.7)

where βbandβs represents buyer’s and seller’s concern about the third party.
In case buyers and sellers exhibit the same concern for the third party (β = βb = βs),

trade of the fair product is feasible if;

β ≥ c
c + 2e

(2.8)

We introduce a competition among sellers thereby relaxing the assumption in Bartling
et al. (2015) that limits the capacity of sellers to produce only one unit of a certain prod-
uct. In our case, a single seller can produce up to three units of a certain product and
only half of the sellers can serve the entire market. Hence, according to the predic-
tions of purely self-interested theory, the competition among sellers drives the price
to be equal to the cost of production in equilibrium. As a consequence, the price of the
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fair product will be p f air = c (in our case, c=20) and the price of unfair product will
be pun f air = 0. In a similar vein, purely self-interested buyers prefer to purchase the
unfair product at price of pun f air = 0 instead of the fair product at price of p f air = 20.
In sum, according to the predictions of purely self-interested theory only the unfair
product is sold in equilibrium.

However, several studies have documented heterogeneity of preferences among sub-
jects (Fehr & Schmidt, 1999). For example, the Fehr - Schmidt model suggested that
30% of subjects do not care about inequality and are purely self-interested with β = 0,
30% subjects have β = 0.25 and the remainder 40% have β = 0.6. Hence, the mar-
ket equilibrium predicted under these heterogeneous preferences, production cost of
c = 20 and negative externality of e = 50 is given as follows.

• The market share of the fair product is 40%.

• The fair product trades at a price of p f air = 20 and the unfair product trades at
a price of pun f air = 0.

That is, 60% of sellers with β = 0 or β = 0.25 prefer to sell the unfair product
at pun f air = 0 and the 60% buyers with β = 0 or β = 0.25 also prefer to purchase
the unfair product. The 40% of sellers with β = 0.6 prefer to sell a fair product at
p f air = 20 and the 40% buyers with β = 0.6 also prefer to buy the fair product. We
test the tenability of this model using the four hypotheses below.

We hypothesize that:
Hypothesis 1. Participants in a non-market context exhibit significantly higher socially re-
sponsible behavior than participants in a market context.
Hypothesis 2. Regulation mechanisms and cultures such as punishment and religious beliefs,
enhance socially responsible behavior in markets.
Hypothesis 3. The erosion of socially responsible behavior creates income inequality, which,
in turn, inflicts anti-social behavior. This effect is more pronounced in the market than in the
non-market context.
Hypothesis 4. The effects of punishment and religious priming persist outside the market.

2.3 empirical strategy

We first test if markets erode socially responsible behavior compared to non-market
contexts using the following probit model:

SRBi = α + βMarketi + γPeriodt + φXi + εi (2.9)

where SRBi denotes the socially responsible behavior for subject i, taking on value 1
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if subject i purchased or selected a fair product or distribution, 0 otherwise. Marketi

is a measure of our treatment variable, taking on value 1 if a subject comes from
market baseline, 0 otherwise. Periodt denotes the number of experimental rounds
with t ∈ {1, ..., 10}. Xi is a vector of household covariates, and εi is the random error
term of the equation. Standard errors are clustered at a subject level. From earlier
findings, (Falk & Szech, 2013; Bartling et al., 2015), we expect less socially responsible
behavior in market than in non-market environments.

Next, we explore the potential ways to mitigate market-driven negative externali-
ties. We emphasize on the role of monitoring and sanctioning subjects who impose a
negative externality on the uninvolved third parties. We also examine the role of re-
ligious priming that condemns people who intentionally hurt others for their benefit.
We estimate:

SRBi = α + βPunishmenti + γPeriodt + φXi + εi (2.10)

SRBi = α + βReligiosityi + γPeriodt + φXi + εi (2.11)

where Punishmenti takes on value 1 if the subject comes from the punishment treat-
ment, 0 otherwise. Religiosityi takes on value 1 if the subject comes from the religious
priming treatment, 0 otherwise. In both cases, the omitted category is the market
baseline treatment. Other notations have the same meaning as in equation 2.9.

We further examine whether eroding socially responsible behavior inflicts anti-
social or conflict behavior between buyers/players B and uninvolved third parties/-
players C through creating income inequality between the two groups. Additionally,
we examine whether this effect is more pronounced in the market than in the non-
market context.

Di = α + βESRBi + γBelie fi + φXi + εi (2.12)

Di = α + βESRBi + δMarketi + λ(ESRBiXMarketi) + γBelie fi + φXi + εi (2.13)

where Di refers to burning a partner’s income, at a cost to oneself. Di is a binary
variable, taking on value 1 if subject i decides to burn his/her partner’s income, 0

otherwise. Belie fi represents subject i′s belief about the burning decision of his or
her partner. ESRBi denotes the erosion of socially responsible behavior for subject i,
taking on value 1 if subject i (a buyer/player B) purchased/selected an unfair produc-
t/distribution, or if subject i (third party/player C) incurred a negative externality,
0 otherwise. The interaction term between ESRB and Market shows whether the ef-
fect of eroding socially responsible behavior is more pronounced in markets. Other
notations are the same as in equation 2.9. The analysis in equations 2.12 and 2.13 is
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based on the decisions of buyers & third parties in the market experiment and play-
ers B & C in the non-market experiment. Following the findings of Fehr (2018), we
expect higher money burning in environments wherein socially responsible behavior
is eroded (when unfair product is produced and traded). Further, we expect high
money burning in market environments than in non-market environments. We also
expect that the probability of burning a partner’s income increases if subjects expect
others to destroy their income.

Finally, in equations 2.14 and 2.15, we examine whether our punishment and re-
ligion treatments have a differential effect at the decision to burn compared to the
market baseline treatment.

Di = α + βESRBi + δPunishmenti + λ(ESRBiXPunishmenti)

+γBelie fi + φXi + εi
(2.14)

Di = α + βESRBi + δReligiosityi + λ(ESRBiXReligiosityi)

+γBelie fi + φXi + εi
(2.15)

Where ESRBi takes value 1 if a buyer purchased an unfair product or the uninvolved
third party incurred a negative externality, 0 otherwise. The analysis in equations 2.14

and 2.15 is based on the decisions of buyers & third parties in the market baseline,
market with punishment and religion treatments. δ measures the effect of the treat-
ments (punishment or religious priming) and λ the treatment effect conditional on
eroding socially responsible behavior which gauges whether the effect of punishment
and religious priming sustains ex-post. The omitted category in equations 2.14 and 2.15

is the market baseline treatment. We expect significantly less money burning in the
punishment and religious priming treatments than in the market baseline treatment.

2.4 results

2.4.1 Socially Responsible Behavior in Markets

We start discussing our results from the market baseline experiment and present the
market share of the product with no negative externality and its corresponding price.

Figure 2.1 below displays the proportion of fair products (products with no negative
externality) purchased by consumers in the market baseline experiment. It shows that,
in contrast to the predictions of the standard purely self-interested theory, consumers
exhibit a substantial socially responsible behavior. The market share of the fair prod-
uct in the market baseline is approximately 21%. Likewise, producers also reveal a
substantial concern for the external impacts of their actions in the market. Of the total
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production, the share of the fair products is about 24%. The socially responsible be-
havior of market actors is also revealed in their persistent willingness to pay a higher
price for the fair product than the unfair product. Figure A.1 in the appendix shows
that the price of the fair product is considerably higher than the price of the unfair
product.10 More formally, Table 2.2 reports regression results that complement these
findings. Column (1) of Table 2.2 shows that the price of the fair product is higher
by approximately 8.5 Birr than the price of the unfair product. Although the price
difference between the two product types declines once we control for the period and
an interaction effect between period and product type, the fair product still trades at
a significantly higher price than the unfair product, i.e., on average, the fair product
costs 5 Birr more than the unfair product.
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Figure 2.1: Fair Product Purchase Across Market and No Market Conditions, 95% CI.

Table 2.2: Regressions of Prices by Product Type
(1) (2) (3)

Prices Prices Prices
Fair product 8.492*** 5.957*** 4.790***

(0.447) (0.460) (0.901)
Period -1.008*** -1.044***

(0.084) (0.092)
Fair product X Period 0.307

(0.206)
Constant 15.618*** 21.693*** 21.908***

(0.277) (0.558) (0.599)
Number of subjects 48 48 48

Observations 480 480 480

R-squared 0.317 0.513 0.514

Notes. The dependent variable in all columns is the price of the purchased product.
Period takes an integer value between 1 and 10. Fair product is a binary variable tak-
ing a value of 1 if a fair product is purchased, 0 otherwise. Robust standard errors
in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

10 While the price of the fair product cannot drop below 20 Birr, the price of the unfair product can drop
below 20 Birr. This is because while the fair product costs 20 Birr to produce, it costs nothing to produce
the unfair product. Hence, if consumers persistently agreed to pay a higher price for the fair product
instead of a cheaper price for an unfair product, this can be considered as a sign of SRB.
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Our result is consistent with earlier findings that market participants are willing to
internalize negative externalities (Bartling et al., 2015, 2019). However, while the mar-
ket share of fair products in our experimental market (21%) is slightly higher than
the market share of fair products in China (16%) (Bartling et al., 2015), it is signifi-
cantly less than the market share of fair products in Switzerland (44 - 48%) (Bartling
et al., 2015, 2019).11 This suggests that institutional and cultural differences may have
a significant effect on the efficiency of market outcomes besides other fundamental
economic factors (Bulte et al., 2017; Fiala, 2015; Smith, 1962; List, 2004). Intuitively,
economic factors and culture seem to play an important role in subjects’ socially re-
sponsible behavior. In general, subjects in well-advanced countries (Switzerland) ex-
hibit significantly higher socially responsible behavior than subjects in less-advanced
(China and Ethiopia).
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Figure 2.2: Market Participants Fair Product Choice Across Market and Non-Market
Conditions

We next ask whether the socially responsible behavior manifested in the market
baseline is stable across periods. Panel A of Figure 2.2 displays the share of the fair
product purchased by consumers across the 10 periods. It shows that although con-
sumers reveal substantial socially responsible behavior (46%) at the beginning of the
experiment, their concern for the welfare of uninvolved third parties declines over

11 While the subjects in Switzerland and China played exactly the same market game, the subjects in
Ethiopia played a slightly different game.
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time and finally reaches the point where none of the consumers purchase the fair
product. All consumers shift towards purchasing the unfair products in the final two
periods. Panel B of Figure 2.2 also displays producers’ concern about the welfare ef-
fects of their market actions on the uninvolved third-party decays over time. In the
first period, the share of the fair product was about 50%, but subsequently declines
to less than 10% at the end of the experiment. In sum, we find that although market
participants reveal considerable socially responsible behavior, it is not stable over time
and this contrasts findings by Bartling et al. (2015, 2019) who report a stable concern
of market participants about the social impacts of their actions in markets.

In our experiment, we include a “No-Market” condition to compare the socially re-
sponsible behavior in the market and non-market contexts. Figures 2.1 and 2.2 report
the proportion of fair product purchases in the market context and fair distribution
in a non-market context. Figure 2.1 illustrates that the proportion of socially respon-
sible behavior in the non-market context is considerably higher than in the market
context. More precisely, while the share of fair distribution in the non-market context
is about 79%, the share of fair products in the market context is approximately 21%.
This is in line with the earlier findings that social responsibility is less prevalent in
markets compared to non-market contexts (Falk & Szech, 2013; Bartling et al., 2015).
Falk & Szech (2013) for example show that the subject’s willingness to exchange the
life of a mouse for a small amount of money is substantially higher in markets than in
individual decisions. In their experimental study in Switzerland and China, Bartling
et al. (2015) also demonstrate that socially responsible behavior is significantly higher
in non-market contexts than in market contexts.12

Markets may erode socially responsible behavior via market framing that diverts
the attention of market participants from the negative external effects of their mar-
ket actions, social information, diffusion of responsibility (Irlenbusch & Saxler, 2019),
lack of pivotality (Falk et al., 2020), or competition (Bartling et al., 2015; Sutter et al.,
2020; Pigors & Rockenbach, 2016). Irlenbusch & Saxler (2019) argue that the erosion
in socially responsible behavior in markets is mainly driven by the market framing
effects compared to diffusion of responsibility and social information. Although in
this study we are unable to pinpoint the underlying channels through which markets
erode socially responsible behavior, we speculate that market framing and frequency
of market interaction are the potential mechanisms. In support of the latter, Figure
2.2 displays that the socially responsible behavior decays across periods in the market
context. In contrast, socially responsible behavior is reasonably stable across periods
in the non-market context.

12 However, Bartling et al. (2015) find smaller differences in socially responsible behavior in Switzerland
(48.3% versus 62.4%) than in China (16.3% versus 60.4%) and suggest that social responsibility may be
more robust to markets in some populations than others.
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Table 2.3: Socially Responsible Behavior in Market and Non Market Conditions

(1) (2) (3)
Market vs. Market vs. Market vs.
No Market No Market No Market

Treatment (Market Baseline) -0.651*** -0.678*** -0.804***
(0.084) (0.088) (0.100)

Period -0.040*** -0.047***
(0.007) (0.008)

Age -0.031

(0.026)
Age square 0.000

(0.000)
Male -0.139

(0.126)
Household size -0.011

(0.021)
Education 0.063

(0.123)
Own land -0.202

(0.139)
Livestock -0.026

(0.020)
Iddir member 0.183*

(0.104)
Eqqub member -0.024

(0.092)
PSNP participation -0.161

(0.120)
Religiosity -0.067

(0.173)
Market exposure 0.000

(0.007)
Village distance to market -0.017*

(0.010)
Village exposure to drought -0.043***

(0.012)
Pseudo R2

0.264 0.292 0.407

Observations 960 960 960

Number of subjects 96 96 96

Notes. The dependent variable in all columns takes a value of 1 if a buyer or participant B
purchased or chose a fair product or distribution, 0 otherwise. The table reports marginal
effects. The omitted category is Non-Market condition, and Treatment is a binary variable
takes a value of 1 if a subject comes from Market Baseline, 0 otherwise. Period takes an inte-
ger value between 1 and 10. Robust standard errors (clustered by subject) in parentheses, ***
p<0.01, ** p<0.05, * p<0.1.
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Table 2.3 presents the results of probit regressions to explain the effect of markets on
socially responsible behavior. The results are consistent with the results from Figures
2.1 and 2.2 in the sense that subjects in the non-market context exhibit higher socially
responsible behavior than subjects in the market context. More specifically, column (3)
of Table 2.3 shows that subjects in the non-market context reveal 80 percentage points
higher socially responsible behavior than those in the market context. Column (3) of
Table 2.3 also shows that the socially responsible behavior of subjects is correlated to
a range of household and village covariates. Being a member of an informal insurance
group (iddir), in which its main objective is to help each other during bereavement,
is positively and significantly correlated with socially responsible behavior. More pre-
cisely, being an iddir member increases the probability of purchasing a fair product
or selecting a fair distribution by about 18 percentage points. Moreover, subjects’ so-
cially responsible behavior is significantly correlated with village characteristics such
as village distance to the nearest weekly market and village exposure to frequent co-
variate shocks (drought). Subjects who reside in villages nearby to weekly markets are
less likely to exhibit socially responsible behavior compared to subjects who reside in
villages farther away from weekly markets. Likewise, subjects who live in villages
exposed to frequent droughts are less likely to behave socially responsibly than those
who live in less drought exposed villages. To account for the correlation across peri-
ods and to probe the robustness of our results in Table 2.3, we run a random-effects
probit regression model. As shown in Table A.3 in the appendix, the results are quali-
tatively the same as in Table 2.3 in the sense that social responsibility is less prevalent
in the market context than in the non-market context.

2.4.2 Punishment, Religious Beliefs and Social Responsibility

In section 2.4.1, we have established that market participants behave less socially re-
sponsibly compared to non-market participants. This section focuses on the potential
ways to foster socially responsible behavior in competitive markets. Particularly, we
investigate whether regulation mechanisms and cultures, such as punishment and
religious beliefs, improve social responsibility in markets.

Figure 2.3 below displays the proportion of fair product purchases across varying
market conditions. The Figure reveals that the purchase of a product with no negative
social impact is prevalent in the punishment treatment followed by the religious prim-
ing treatment. The proportion of fair product purchases in the punishment treatment
is close to 95%, which is even higher than the share of fair distributions in the non-
market context (79%). On the other hand, the proportion of fair product purchases
in the religious priming treatment is approximately 32%, indicating a substantial im-
provement in socially responsible behavior from the market baseline treatment. The
results suggest that punishing market participants who engage in exchanges with
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negative external impacts, and priming market participants with religious command-
ments that condemn hurting someone for the sake of oneself promote socially respon-
sible behavior in the market.
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Figure 2.3: Fair Product Purchase Across Varying Market Conditions, 95% CI.

Since the market experiment ran for ten periods, we next investigate whether the so-
cially responsible behavior revealed across varying market conditions is stable across
periods. Figure 2.4 displays the trend in the production and purchase of a product
without negative externality across varying market conditions and periods. While the
proportion of the fair product diminishes across periods in the market baseline and
religious priming treatments, it continuously increases in the punishment treatment.
Despite some overlaps, the share of the fair product is considerably higher in the re-
ligious priming treatment than in the market baseline treatment. Most importantly,
at the beginning of the experiment, participants in the religion treatment exhibited
higher socially responsible behavior than those in the other two (market baseline and
punishment) treatments. This indicates that although religion can be a strong prime,
it is something that people need to be reminded of right before an action is taken to
bring about any behavioral change.

Thus far, we observed that although socially responsible behavior is prevalent in
markets, it decays over time as market participants are exposed to frequent market in-
teractions. Market participants behave as if completely self-interested in the final two
periods of the experiments. On the one hand, this may be because frequent market
interactions promote a rational behavior of market participants (Cecchi & Bulte, 2013;
List & Millimet, 2008) and thus, induce them to act self-interestedly. On the other
hand, previous studies documented that subjects pursue their material self-interest in
the final rounds of repeated experiments such as public good game (Fehr et al., 2006).
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The latter explanation is, however, unlikely to drive our results as we would otherwise
also observe a decay in the socially responsible behavior in the non-market context,
which we did not. Frequent market interactions may, therefore, be a more plausible
explanation explaining the observed difference in the market and non-market con-
texts.13

0
.1

.2
.3

.4
.5

.6
.7

.8
.9

1
P

r
o
p
o
r
ti
o
n
 o

f 
F

a
ir
 P

r
o
d
u
c
t

1 2 3 4 5 6 7 8 9 10
Periods

Market Baseline Punishment

Religion

Panel A: Buyer Fair Product Purchase

0
.1

.2
.3

.4
.5

.6
.7

.8
.9

1
P

r
o
p
o
r
ti
o
n
 o

f 
F

a
ir
 P

r
o
d
u
c
t

1 2 3 4 5 6 7 8 9 10
Periods

Market Baseline Punishment

Religion

Panel B: Sellers Production of Fair Product

Figure 2.4: Production and Purchase of Fair Product Across Varying Market Conditions
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13 The discussion in this chapter is also thematically related to the literature on market microstructure.
Particularly, this is evident in the discussion of heterogeneity of preferences caused by different prefer-
ences and different levels of knowledge & information.
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Table 2.4: Punishment and Socially Responsible Behavior of Buyers and Sellers

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

Buyers Sellers Buyers Sellers Buyers Sellers

Punishment -0.996*** -0.973*** -0.983*** -0.930*** -0.980*** -0.917***

(0.003) (0.019) (0.012) (0.050) (0.014) (0.060)

Period 0.003 0.010 0.003 0.010

(0.002) (0.007) (0.002) (0.007)

PunishmentXPeriod -0.003 -0.010

(0.002) (0.007)

Constant 0.996*** 0.973*** 0.980*** 0.917*** 0.980*** 0.917***

(0.003) (0.019) (0.014) (0.060) (0.014) (0.060)

R-squared 0.919 0.695 0.920 0.704 0.920 0.704

Observations 480 320 480 320 480 320

Notes. The dependent variable in columns (1) and (3) takes a value of 1 if a buyer purchased a fair prod-
uct, 0 otherwise. Whereas the dependent variable in columns (2) and (4) takes a value of 1 if a seller
offered a fair product, 0 otherwise. Punishment is a binary variable takes a value of 1 if a subject is pun-
ished by the observer, 0 otherwise. Period takes an integer value between 1 and 10. Robust standard
errors (clustered by subject) in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

The punishment treatment dramatically increases socially responsible behavior. As
shown in Figures 2.4 and 2.5, at the beginning of the experiment, the share of the
fair product was close to 50%. Market participants increased the purchase of the fair
product starting from the second period but shifted towards the purchase of the fair
product only starting from the third period. This may be because participants were
punished only after they made their decision in the first round. This implies that
mere exposure to regulations, such as punishment, does not bring about the desired
behavioral change until these instruments are used. Table 2.4 also presents a negative
and statistically significant correlation between punishment and purchase of a fair
product, indicating observers indeed punish their assignees if they purchase an unfair
product and vice versa. The results of Figures 2.4 and 2.5, and Table 2.4 have an
important real-world implication in that, for market regulations to be effective, they
need to be enforced.

Table 2.5 presents probit regressions of socially responsible behavior in varying
market conditions. The dependent variable in all columns is a binary taking a value of
1 if a buyer purchased a fair product, 0 otherwise. The treatment variable is also binary,
taking a value of 1 if a subject comes from either of the alternative market conditions
(punishment or religious priming), 0 otherwise. Column (1) shows that punishment
has a positive and statistically significant effect on socially responsible behavior, and
it retains its significant effect after controlling for the period variable (column 3) and
other household and village characteristics (column 5). Similarly, column (2) shows -
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Table 2.5: Probit Regressions of Socially Responsible Behavior in Market Baseline and Alternative Market Conditions
(1) (2) (3) (4) (5) (6)

Market Baseline Market Baseline Market Baseline Market Baseline Market Baseline Market Baseline
vs. Punishment vs. Religion vs. Punishment vs. Religion vs. Punishment vs. Religion

Treatment 0.737*** 0.108** 0.739*** 0.121** 0.826*** 0.185***
(0.029) (0.054) (0.029) (0.057) (0.028) (0.064)

Period -0.012 -0.052*** -0.011 -0.054***
(0.009) (0.005) (0.010) (0.005)

Age 0.002 -0.022

(0.012) (0.018)
Age square -0.000 0.000

(0.000) (0.000)
Male 0.089 -0.188**

(0.105) (0.094)
Household size 0.002 0.030**

(0.015) (0.015)
Education -0.038 0.068

(0.050) (0.061)
Own land -0.026 0.003

(0.091) (0.095)
Livestock -0.007 -0.007

(0.006) (0.010)
Iddir member 0.012 0.003

(0.054) (0.054)
Eqqub member -0.007 0.086

(0.050) (0.056)
PSNP participation -0.032 -0.188***

(0.055) (0.046)
Religiosity 0.186** 0.090

(0.092) (0.060)
Market exposure -0.003 0.001

(0.007) (0.006)
Village distance to market -0.010** 0.003

(0.005) (0.007)
Village exposure to drought -0.032*** -0.018**

(0.007) (0.007)
Pseudo R2 0.470 0.0132 0.472 0.112 0.506 0.200

Observations 960 960 960 960 960 960

Number of subjects 96 96 96 96 96 96

Notes. The dependent variable in all columns takes a value of 1 if a buyer purchased a fair product, 0 otherwise. The table reports marginal
effects after probit. The omitted category is Market Baseline and Treatment is a binary variable takes a value of 1 if a subject comes from
either punishment or religion treatment, 0 otherwise. Period takes an integer value between 1 and 10. Robust standard errors (clustered by
subject) in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
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2.4 results

subjects in the religious priming treatment have a higher propensity of purchasing a
fair product than those in the baseline treatment. Priming market participants with
religious commandments significantly increases socially responsible behavior in mar-
kets even when we control for period and a battery of household and village char-
acteristics (columns 4 and 6). The results from random effects probit regressions in
Table A.4 in the appendix also report qualitatively similar results. Further, Table 2.5
shows that only a few household and village covariates are correlated with subjects
socially responsible behavior. Columns (5) and (6) report that subjects residing in vil-
lages with frequent exposure to covariate shocks such as drought are less likely to
exhibit socially responsible behavior.

2.4.3 Is Eroding Socially Responsible Behavior (SRB) Harmful?

This section examines the effect of eroding socially responsible behavior on subse-
quent conflicting behavior. We hypothesized that the decay of social responsibility is
harmful regardless of the context, i.e., whether it is in the market or non-market en-
vironments. It may lead to an unequivocal increase in inequality, which may, in turn,
lead to subsequent anti-social behavior.

Recall that in our market and non-market experiments, subjects were allowed to
choose between two options. While the first option has no negative external impact
on the uninvolved third parties (or players C), and market participants (or players
A and B) earn only 20 Birr together on top of their initial endowment of 60 Birr,
the second option has a 50 Birr negative externality on the third parties (or players
C), and market participants (or players A and B) earn 40 Birr together on top of
their initial endowment. In the first (fair) option, the average potential difference in
earning between the uninvolved third parties (or players C) and market participants
(or players A and B) is only 10 Birr. However, the second (unfair) option yields up to
70 Birr gap in earning between the two groups. We, therefore, expect more conflicting
behavior when socially responsible behavior is eroded, i.e., when the unfair option
(product) is chosen.

As shown in section 2.4.1, a large number of subjects, particularly in the market
context, chose the option with a negative external impact on the uninvolved third
parties (or players C). As a consequence, we find that buyers and players B on average
earn a significantly higher income than their matched third parties and players C -
79 Birr and 37 Birr, respectively. This inequality in earning is mainly driven by those
who caused and bore (85 and 10 Birr, respectively) the negative externality than those
who did not (73 and 60 Birr, respectively). This indicates that income inequality is
pervasive, particularly among the causers14, and recipients of the negative externality,

14 In this study we only consider buyers as the causers of the negative externality. This is due to the
fact that each of the 6 buyers were randomly matched with each of the 6 third parties before the
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and this may, in turn, trigger conflict between the two parties. To this end, we use the
behavior in the experimental joy-of-destruction game.

We find that approximately 23 percent of subjects decided to destroy their part-
ners’ income in the experiments. This is in line with the findings from previous stud-
ies (Abbink & Sadrieh, 2009; Abbink & Herrmann, 2011; Prediger et al., 2014; Fehr,
2018). In a one-shot joy-of-destruction game, Abbink & Herrmann (2011), Prediger
et al. (2014) and Fehr (2018) report destruction rates of 26%, 32%, and 20-42%, re-
spectively. Likewise, in a repeated joy-of-destruction game, Abbink & Sadrieh (2009)
find a destruction rate of approximately 40%. Further, we find that the erosion of
socially responsible behavior leads to higher propensity of burning partners’ income
(one-sided Fisher’s exact test, p=0.000, n=192). More formally, Table 2.6 reports the
results of linear probability model of subjects’ burning decision. The observations in
this regression include all buyers and third parties in the market context and players B
and C in the non-market context. Column (1) shows that burning partners’ income is
more prevalent among those matched subjects who either caused or incurred the neg-
ative externality. This result remains robust even after controlling for subjects’ beliefs
about their partners’ burning decisions (which is potentially endogenous) and other
household and village covariates in columns (2) and (3), respectively. To be precise,
the erosion of socially responsible behavior (ESRB), on average, increases the prob-
ability of burning others’ income by 49 percentage points (column 3). We also find
qualitatively similar results using a Firth logit model.1516 Being in the group who ei-
ther caused or incurred the negative externality increases the probability of reducing
partners’ income by 50 percentage points (Table A.5). In sum, we find that conflicting
behavior is ubiquitous in environments where socially responsible behavior is less prevalent. 17

experiment begins, and we informed buyers that their decision directly affects their partners’ (third
parties’) earning. Buyers decision is a sufficient condition for the third parties to incur the negative
externality, while sellers decision is not. In addition, in the non-market context, only players B make
a decision, while players A and C remained passive. Thus, to compare the consequences of eroding
socially responsible behavior on the subsequent ant-social behavior in the market and non-market
contexts, we need to focus on the decisions of buyers and players B.

15 We used the linear probability model because of the (quasi) complete separation problem in logistic
regression. The (quasi) complete separation problem is a situation in which the maximum likelihood es-
timates tend to infinity (become inestimable). To overcome this problem, we used the Firth logit model
besides the linear probability model. Heinze & Schemper (2002) recommended using this method that
is originally developed by Firth (1993) to reduce bias in maximum likelihood estimates. Firth’s method
provides finite estimates using the penalized maximum likelihood estimation. Further, it also provides
consistent estimates wherein the conventional maximum likelihood estimates do not exist because of
the separation problem. We used the Stata command written by Coveney (2015) for the Firth logit
regressions.

16 We also used linear probability model in Tables 2.7 through 2.9. Using linear probability model for a
binary dependent variable is common in previous studies, e.g., see Prediger et al. (2014).

17 Since ESRB could be endogenous for former player Bs, the findings in 2.6 through 2.9 are correlational.
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Table 2.6: The Effect of Eroding SRB on Anti-social Behavior

(1) (2) (3)

Reduce Money Reduce Money Reduce Money

ESRB 0.494*** 0.449*** 0.485***

(0.053) (0.057) (0.065)

Belief 0.369*** 0.369***

(0.130) (0.133)

Constant 0.001 0.001 0.212

(0.001) (0.001) (0.365)

Observations 192 192 192

R-squared 0.344 0.383 0.429

Controls NO NO YES

Notes. The dependent variable in all specifications is subjects’ burning decision (1=burn, 0=not
burn). The Table reports estimation results of linear probability model. Column (3) includes
controls for age, age square, gender, education, number of active people, land and livestock
ownership, iddir and eqqub membership, PSNP participation, market exposure, village distance
to market and exposure to drought, and religiosity. Robust standard errors in parentheses, ***
p<0.01, ** p<0.05, * p<0.1.

2.4.4 Is the Effect of the Erosion of SRB More Pronounced in Markets?

In section 2.4.3, we find that the erosion of socially responsible behavior, be it in a
market or non-market context is socially harmful. Next, we examine whether this
effect is more pronounced in the market than in the non-market context.

In section 2.4.1, we have established that socially responsible behavior is less preva-
lent in the market than in the non-market context, and this leads to pervasive income
inequality in the former. Buyers and third parties in the market baseline, on average,
earn 82 Birr and 24 Birr, respectively. On the contrary, players B and C in the non-
market context, on average, earn about 75 Birr and 50 Birr, respectively. Hence, we
anticipate that the effect of the erosion of socially responsible behavior on anti-social
behavior to be more pronounced in the market than in the non-market context.

In our experiment, we find that while about 36.5% of market participants destroyed
their partners’ income, approximately only 10% of the non-market participants burned
their partners’ income (one-sided Fisher’s exact test, p=0.000, n=192). Table 2.7 also
presents the regression results of the linear probability model, where we regress par-
ticipants’ burning decisions on the treatment variable (treatment=1 if market base-
line), erosion of socially responsible behavior (purchase of an unfair product), interac-
tion terms, beliefs, and other covariates. Column (1) shows that market participants
are more likely to burn their partners’ earning compared to the non-market partici-
pants. On average, being in the market baseline treatment increases the probability
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of burning partners’ income by approximately 27 percentage points.18 However, the
significant effect of the market treatment vanishes when we control for the erosion
of socially responsible behavior (unfair product purchase), indicating market context
may not have a direct effect on anti-social behavior but through its impact on socially
responsible behavior (column 2).

Table 2.7: Is the Effect of Eroding SRB More Pronounced in Markets?

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

Reduce Reduce Reduce Reduce Reduce

Money Money Money Money Money

Treatment 0.271*** 0.011 -0.001 -0.001 -0.001

(0.058) (0.057) (0.001) (0.001) (0.043)

ESRB 0.488*** 0.474*** 0.415*** 0.426***

(0.061) (0.116) (0.111) (0.114)

ESRBXTreatment 0.026 0.043 0.078

(0.131) (0.122) (0.137)

Belief 0.372*** 0.378***

(0.134) (0.137)

Constant 0.094*** -0.003 0.001 0.001** 0.206

(0.030) (0.014) (0.001) (0.000) (0.362)

Observations 192 192 192 192 192

R-squared 0.104 0.344 0.344 0.384 0.431

Controls NO NO NO NO YES

Notes. The dependent variable in all specifications is subjects’ burning decision (1=burn, 0=not burn).
Treatment is a binary variable takes a value of 1 if a subject comes from Market Baseline and 0 if a sub-
ject comes from Non-Market condition. Column (3) includes controls for age, age square, gender, educa-
tion, number of active people, land and livestock ownership, iddir and eqqub membership, PSNP par-
ticipation, market exposure, village distance to market and exposure to drought, and religiosity. Robust
standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

To further scrutinize whether market context inflicts conflicting behavior through
inducing participants to engage in exchanges with a negative external effect on the
third parties, we introduce an interaction term between unfair product purchase and
being in the market baseline (columns 4 - 6). We find no significant effect of the inter-
action term on subjects’ burning behavior. On the other hand, the erosion of socially
responsible behavior keeps having a stable effect on subjects’ burning behavior. This
suggests that while the participants who either produced or incurred the negative
externality are mainly responsible for the observed anti-social behavior, this is not

18 Results from the Firth logit model also shows that, on average, the probability of burning partners’
income increases by 27 percentage points if the subject was from the market baseline (Table ??).

44



2.4 results

mainly driven by the subjects coming from the market baseline treatment. Further,
we find that subjects’ belief about others’ behavior positively and significantly affects
own burning decision. Our findings from a Firth logit model also corroborate the re-
sults in Table 2.7. Overall, while the results from the Fisher’s exact test and columns
(1) of Table 2.7 suggest that the effect of eroding socially responsible behavior appears
to be more pronounced in the market context, this result is not replicated in columns
2 through 5 of Table 2.7.

Next, we turn to a more detailed analysis of burning behavior. Particularly, we look
at who burns partners’ money (buyers and players B - the causers of the negative ex-
ternality or the third parties and players C - the recipients of the negative externality),
whether there is a significant difference in burning between buyers and players B on
the one hand, and third parties and players C on the other hand, and who is the target
of income reductions.

We first examine whether there is a significant difference in burning partners’ in-
come between buyers in the market context and players B in the non-market context.
Further, we also examine the burning behavior of those who purchased (chose) un-
fair product (distribution) and those who did not. The results of the linear proba-
bility model show no robust statistically significant difference in burning others’ in-
come between buyers in the market context and players B in the non-market context
(Table A.7). This suggests that market induces market participants (buyers) to en-
gage in an advantageous inequality (trading a product with a negative externality to
increase own earning at the expense of others (Table 2.3), but not in a disadvanta-
geous inequality (burning others’ income at a cost to oneself, (Table A.7)). We next
investigate whether engaging in less socially responsible behavior induces subjects to
behave more anti-socially in the joy-of-destruction experiment, regardless of the con-
text. Table A.7 shows that participants who were involved in exchanges with negative
externality in the market and non-market experiments are more likely to burn their
partners’ income than those who did not (column 2 - 4). However, the significant ef-
fect vanishes when controlling for beliefs, household and village covariates (column
5), suggesting the existence of no statistically significant difference in reducing others’
income among the two groups.

Next, we ask whether the third parties who were the recipients of the negative exter-
nality in the market or non-market experiments would retaliate if given the opportu-
nity. Specifically, the interest here is to examine whether the third parties reciprocate
differently in response to the fair and unfair decisions by the buyers and players B.
Earlier studies argue that people reciprocate positively in response to fair actions; con-
versely, people reciprocate negatively in response to unfair actions (Rabin, 1993; Fehr
& Gachter, 2000). The data from the second (JOD) experiment with the third parties
allow us to test whether this hypothesis holds. Further, we are interested to dig deep
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to see if the burning behavior is more pronounced in the market context compared to
non-market context and is driven by the third parties.

Table A.8 in the appendix reports the regression results of the linear probabil-
ity model, where we regress the third parties’ and players C’s burning decision on
whether or not they incurred a negative externality, beliefs, interaction term, and other
controls. In line with our hypothesis and previous findings, we find a statistically sig-
nificant and economically sizeable difference in reciprocity between the third parties
and players C, who suffered from the negative externality and those who did not.
Columns 2 through 5 present a positive and statistically significant effect of morally
questionable decisions on retaliation, indicating that those who were adversely af-
fected by the negative externality are more likely to retaliate. The estimation results
are robust to several specifications, controlling for the subjects’ belief about their part-
ners’ burning decision, household, and village covariates, and confirm that it is the
opportunity to retaliate, causing the money burning. Interestingly, belief has no signifi-
cant effect on subjects’ burning decision. On average, being a recipient of the negative
externality increases the probability of burning partner’s income by 60 percentage
points (column 5). In a nutshell, “people like to help those who are helping them, and to hurt
those who are hurting them” (Rabin, 1993).

To deepen our understanding of the drivers of burning behavior, we next scrutinize
whether the effect is more pronounced in the market compared to the non-market ex-
periment. A first inspection reveals a statistically significant difference in destroying
partners’ income between the third parties in the market context compared to partic-
ipants in the non-market context. Column (1) of Table A.8 shows that the probability
of burning partners’ income, on average, increases by 42 percentage points if the sub-
ject comes from the market baseline. However, the significant effect vanishes once we
control for the unfair product purchase (product with negative externality). Further,
we find that the interaction term of incurring a negative externality and being in the
market baseline treatment has no significant effect on subjects’ burning decision.

2.4.5 Does the Effects of Punishment and Religious Priming Persist?

In section 2.4.2, we have documented that punishing subjects for creating negative
externality on uninvolved third parties and priming subjects with some religious com-
mandments enhance socially responsible behavior in markets. The interest here is to
investigate whether the effects of punishment and religious priming persist ex-post (af-
ter the market experiment). To this end, we examine the burning behavior of matched
buyers and third parties in the market baseline compared to those in the market base-
line with punishment and market baseline with religious priming treatments in the
joy-of-destruction game.
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Recall from section 2.4.4 that 36.5% (35 out of 96) of subjects in the market base-
line decided to burn their partners’ income. In contrast, about 17% (16 out of 96) of
participants reduce their partners’ income in the market baseline with punishment
treatment (one-sided Fisher’s exact test, p=0.002, n=192), suggesting money burning
is significantly higher in the market baseline than in the market baseline with punish-
ment treatment. On the other hand, about 29% (28 out of 96) of subjects in the market
baseline with religious priming treatment reduce their partners’ income, however, this
is not statistically different from the destruction rate observed in the market baseline
(one-sided Fisher’s exact test, p=0.178, n=192).

To study the effect of punishment and religious priming in greater detail, we present
the regression results of the linear probability model. Tables 2.8 and 2.9 provide the
estimation results for punishment and religious priming treatments, respectively. The
treatment variable is a binary variable taking the value of 1 if the subject comes from
the market baseline treatment, 0 otherwise. Column (1) of Table 2.8 shows that the
effect of punishing unfair behavior sustains ex-post. On average, being in the market
baseline increases the probability of reducing partners’ income by nearly 20 percent-
age points compared to being in the punishment treatment. However, the treatment
variable enters insignificantly when controlling for the purchase of the unfair product
(column 2). To test whether market baseline inflicts burning behavior through induc-
ing subjects to trade products with a negative external effect on the third parties, we
introduce an interaction term between unfair product purchase and being in the mar-
ket baseline (columns 3 - 5). We find a positive and statistically significant effect of
the interaction term on burning the partners’ income. This suggests that the partici-
pants who either produced or incurred a negative externality and, at the same time,
coming from the market baseline, are mainly responsible for the observed anti-social
behavior.

The positive sign of the treatment variable in column (1) of Table 2.9 suggests that
subjects in the market baseline are more likely to reduce partners’ income than those
in the religious priming, although the effect is not significant at the conventional
level. In columns (3) through (5), we introduced the interaction term between the
unfair product and the treatment variable. The coefficient of the interaction term is
positive and statistically significant, suggesting market participants who either caused
or bore the negative externality and at the same time come from the market baseline
are more likely to burn partner’s income. Overall, we find that the effect religious
priming sustains ex-post, indicating religious priming significantly reduces conflicting
behavior among market participants.
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Table 2.8: Does the Effect of Punishment Persists?

(1) (2) (3) (4) (5)
Reduce Reduce Reduce Reduce Reduce
Money Money Money Money Money

Treatment 0.198*** -0.059 -0.167*** -0.163*** -0.170**
(0.062) (0.058) (0.040) (0.039) (0.086)

ESRB 0.386*** -0.000 0.004 -0.018

(0.069) (0.159) (0.159) (0.163)
ESRBXTreatment 0.500*** 0.456*** 0.486***

(0.170) (0.171) (0.182)
Belief 0.351** 0.351**

(0.160) (0.169)
Constant 0.167*** 0.143*** 0.167*** 0.163*** 0.450

(0.038) (0.039) (0.040) (0.039) (0.392)

Observations 192 192 192 192 192

R-squared 0.050 0.148 0.177 0.203 0.248

Controls NO NO NO NO YES

Notes. The dependent variable in all specifications is subjects’ burning decision (1=burn, 0=not burn).
Treatment is a binary variable takes a value of 1 if a subject comes from Market Baseline and 0 if a sub-
ject comes from Market Baseline with punishment. ESRB refers to erosion of socially responsible behavior.
Column (5) includes controls for age, age square, gender, education, number of active people, land and
livestock ownership, iddir and eqqub membership, PSNP participation, market exposure, village distance
to market and exposure to drought, and religiosity. Robust standard errors in parentheses, *** p<0.01, **
p<0.05, * p<0.1.

Table 2.9: Does the Effect of Religious Priming Persists?

(1) (2) (3) (4) (5)
Reduce Reduce Reduce Reduce Reduce
Money Money Money Money Money

Treatment 0.073 0.057 -0.100* -0.048* -0.138

(0.068) (0.063) (0.055) (0.025) (0.095)
ESRB 0.385*** 0.279*** 0.236*** 0.231***

(0.053) (0.082) (0.063) (0.069)
ESRBXTreatment 0.221** 0.204** 0.255**

(0.102) (0.085) (0.124)
Belief 0.518*** 0.502***

(0.098) (0.109)
Constant 0.292*** 0.027 0.100* 0.048* -0.065

(0.047) (0.048) (0.055) (0.025) (0.392)
Observations 192 192 192 192 192

R-squared 0.006 0.144 0.156 0.280 0.370

Controls NO NO NO NO YES

Notes. The dependent variable in all specifications is subjects’ burning decision (1=burn, 0=not burn).
Treatment is a binary variable takes a value of 1 if a subject comes from Market Baseline and 0 if a subject
comes from Market Baseline with religious priming. Column (5) includes controls for age, age square,
gender, education, number of active people, land and livestock ownership, iddir and eqqub membership,
PSNP participation, market exposure, village distance to market and exposure to drought, and religios-
ity. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
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2.4 results

2.4.6 Welfare Impacts

In this section, to further posit the need to mitigate the social ills of unregulated
markets, we extend our analysis to the welfare effects of varying market conditions.
For this purpose, we compare the gains and losses between the market baseline and
alternative market conditions. We define gains and losses as the average earning of
subjects from the market experiment and the amount of money lost in the joy-of-
destruction experiment, respectively.

Table 2.10: Gains Across Varying Market Conditions

Treatments Market Alternative Markets Diff. P-value Observations

Market vs. Punishment 55.584 65.516 -9.932 0.000 2560

Market vs. Religion 55.584 56.740 -1.156 0.330 2560

Total observations 3840

Table 2.10 shows that the average income of participants in the market baseline
experiment is about 56 Birr. On the other hand, the average income of participants
in the punishment and religious priming treatments is approximately 66 Birr and 57

Birr respectively. This indicates that while punishment results in a significantly high
welfare, religious priming does not lead to differential impacts on welfare compared
to the market baseline treatment.

To further scrutinize the welfare effects of varying market conditions, we exam-
ine the amount of losses in the three treatments. On average, participants (buyers
and third parties) in the market baseline experiment have destroyed about 23 Birr of
their endowment, while those participants in the punishment and religious priming
treatments burned nearly 7 Birr and 17 Birr respectively. Table 2.11 shows that while
punishment considerably reduces the loss due to money burning, we find no signif-
icant effect for religious priming. This reinforces our findings in Table 2.10 in that
regulated markets lead to higher welfare compared to unregulated markets.

Table 2.11: Loss Across Varying Market Conditions

Treatment Market Alternative Markets Diff. P-value Observations

Market vs. Punishment 22.97 7.03 15.94 0.000 192

Market vs. Religion 22.97 17.38 5.59 0.234 192

Total observations 288
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markets and socially responsible behavior

2.5 conclusion

Markets are ubiquitous in the daily life of humankind, and thus, shape human behav-
ior in numerous ways. This study contributes to a rapidly emerging body of literature
on whether markets erode socially responsible and moral behavior. Specifically, this
study provides an empirical evidence on whether market participants are concerned
about the social impacts of their actions in markets and willing to internalize neg-
ative externalities. Further, this study explores whether social responsibility is less
prevalent in markets compared to non-market environments and the role of regu-
lating mechanisms such as punishment and religious priming in promoting socially
responsible behavior. This study also examines whether eroding social responsibility
is socially harmful and whether the effect of the aforementioned mechanisms persists
ex-post.

We use data from lab-in-the-field experiments involving 544 subjects from 32 vil-
lages in Ethiopia. We conducted two lab-in-the-field experiments - market and joy-
of-destruction experiments. Our experimental findings can be summarized as follows.
First, market participants reveal a nontrivial concern for the negative social impacts of
their actions in markets. More than 20% of market participants are willing to exchange
fair products to avoid a negative externality on uninvolved third parties. However, in
contrast to the results in Bartling et al. (2015, 2019), subjects’ concern diminishes when
they are engaged in frequent market interactions. Second, compared to non-market
environments, socially responsible behavior is less prevalent in market contexts. This
result is in line with our hypothesis and the results of earlier findings (Bartling et al.,
2015; Falk & Szech, 2013). While the share of fair products in the market context is
nearly 21%, the share of fair distributions in the non-market context is about 79%. We
speculate that markets erode socially responsible behavior by channels reported in
the recent studies such as, market framing, which diverts the focus of market partic-
ipants from the negative social impacts of their market actions (Irlenbusch & Saxler,
2019), diffusion of responsibility (Irlenbusch & Saxler, 2019), and frequency of market
interactions. We find support for the latter as market participant’s concern about the
social impact of their actions steadily declines across market periods.

Third, we find that punishing subjects for their unfair behavior and priming sub-
jects with religious commandments that prohibit deliberately hurting others for the
sake of oneself promote socially responsible behavior. However, while punishment
becomes an effective instrument after it is enforced, religious priming becomes less ef-
fective over time, suggesting that proper enforcement of regulation mechanisms and
continuous priming of subjects is key in fostering social responsibility in markets.
Fourth, we find that the erosion of socially responsible behavior has adverse social
consequences, in the sense that it inflicts conflicting behavior among participants as
exhibited in the money burning experiment. Unequivocal income inequality caused
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2.5 conclusion

by the exchange of products with negative externality on the third parties is the causal
mechanism through which the erosion of socially responsible behavior triggers anti-
social or conflict behavior. This result is in line with our hypothesis and findings of
previous studies (Fehr, 2018) that income inequality caused by morally questionable
means plays a significant role in inflicting anti-social behavior. Further, though not ro-
bust across different specification, the results show that this effect is more pronounced
in the market than in the non-market context. Fifth, we find that the effects of both
punishment and religious priming sustain ex-post in that it reduces anti-social behav-
ior. Finally, we examine the social welfare impacts of market baseline, market baseline
with punishment and religious priming. The market baseline (unregulated) results in
lower social welfare compared to regulated (punishment) markets, suggesting a need
for market regulations to reap the efficiency and other benefits of markets.

While the findings in this study provide important insights, it has opened sev-
eral questions to be addressed in future studies. First, market actors in Bartling et al.
(2015, 2019) revealed stable social concern, while market actors in our experiment
do not. The present study does not provide an answer for this divergence. Further,
since we made minor changes in our experimental design, we are unable to make
a direct comparison between our findings and the findings in Bartling et al. (2015,
2019), which could have provided useful information on the effect of markets on so-
cially responsible behavior in different contexts, institutions, and cultures. Second, in
our religious priming treatment, subjects were primed only at the beginning of the
experiment. As a consequence, we find that the effect of religious beliefs fades over-
time. Hence, further research is needed to explore the effect of continuous priming on
market participants’ socially responsible behavior. Third, to understand the adverse
social effects of eroding social responsibility in markets, we allowed subjects to play in
the joy-of-destruction. While this setup provides important information on the effect
of the erosion of socially responsible behavior on anti-social behavior, as destruction
entails no material benefit for the destroyer, it is somehow difficult to gauge its effect
on social preferences in general. Thus, further research is needed to investigate the ef-
fect of eroding socially responsible behavior on pro-social behaviors such as fairness,
altruism, trust, and cooperation. Finally, the ESRB may be endogenous for buyers in
the market context and player Bs in the non-market context. That is, their decision in
the JOD experiment may be still driven by some unobservable factors. This may raise
concerns that the findings from estimations based on a sample that includes JOD de-
cisions by these subjects is only correlational. Hence, future research is recommended
for investigating the causal impact of the erosion of socially responsible behavior on
subsequent anti-social behavior.
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tables and figures

Table A.1: Variables Definitions

Variables Descriptions of variables

Outcome Variables

Socially responsible behavior Dummy: =1 if the respondent purchased/chose product/distribution with no negative externality, =0 otherwise

Anti-social behavior Dummy: =1 if the respondent decided to burn partner’s income, =0 otherwise

Social welfare Continuous: the average income of respondents from the experiments

Treatments

Market Baseline Dummy: =1 if the respondent comes from the market baseline treatment, =0 otherwise

Market Baseline with punishment Dummy: =1 if the respondent comes from the market baseline with punishment treatment, =0 otherwise

Market Baseline with religious priming Dummy: =1 if the respondent comes from the market baseline with religious priming treatment, =0 otherwise

No Market condition Dummy: =1 if the respondent comes from the no market treatment, =0 otherwise

Socio-demographic Characteristics

Age Continuous: Age of the household head (years)

Male Dummy: =1 if the household head is Male, =0 Female

Household size Continuous: number of persons in the household

Education Dummy: =1 if the household head attend formal education, =0 otherwise

Own land Dummy: =1 if the household head own agricultural land, =0 otherwise

Livestock Continuous: total livestock holding in tropical livestock units

Iddir member Dummy: =1 if the household head is member of funeral association, =0 otherwise

Eqqub member Dummy: =1 if the household head is member of rotating credit and saving association, =0 otherwise

PSNP member Dummy: =1 if the household head is member of Productive Safety Net Program, =0 otherwise

Religiosity Dummy: =1 if the household head perceive himself/herself as religious person, =0 otherwise

Market exposure Continuous: Average trips to markets in a typical month

Village distance to market Continuous: village distance to nearest weekly market in km

Village exposure to drought Continuous: number of years the village exposed to drought in the past 30 years
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Table A.2: Descriptive Statistics and Balance Test

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

Non Baseline Religious Joint orthogonality

Market Market Punishment Priming (Overall) p-value

Age 44.37 44.36 45.82 40.64 43.814 0.072

(11.29) (12.28) (12.63) (10.80) (11.877)

Male 0.757 0.758 0.766 0.711 0.748 0.802

(0.430) (0.430) (0.425) (0.455) (0.435)

Household size 5.778 5.867 6.055 5.688 5.845 0.778

(2.230) (2.149) (3.543) (1.955) (2.535)

Education 0.576 0.555 0.641 0.578 0.587 0.713

(0.496) (0.499) (0.482) (0.496) (0.493)

Own land 0.986 0.969 0.906 0.922 0.947 0.122

(0.117) (0.175) (0.293) (0.269) (0.224)

Livestock 4.665 3.804 4.867 3.948 4.332 0.243

(4.358) (3.230) (4.178) (2.808) (3.739)

Iddir member 0.792 0.734 0.883 0.742 0.788 0.455

(0.408) (0.443) (0.323) (0.439) (0.409)

Eqqub member 0.556 0.383 0.562 0.336 0.462 0.244

(0.499) (0.488) (0.498) (0.474) (0.499)

PSNP participation 0.396 0.422 0.375 0.438 0.407 0.861

(0.491) (0.496) (0.486) (0.498) (0.492)

Religiosity 0.875 0.945 0.859 0.844 0.881 0.640

(0.332) (0.228) (0.349) (0.365) (0.324)

Market exposure 3.160 3.312 3.234 3.570 3.314 0.890

(2.770) (2.977) (2.968) (3.119) (2.951)

Village exposure to drought 4.250 5.750 9.250 8.500 6.856 0.020

(3.356) (3.944) (4.070) (2.354) (4.042)

Village distance to market 12.88 10.90 10.12 10.19 11.078 0.731

(5.946) (5.111) (4.243) (4.318) (5.101)

Observations 144 128 128 128 528

Notes. Standard deviations in parentheses. P-value computed with robust standard errors (clus-
tered at the village level), *** p<0.01, ** p<0.05, * p<0.1.
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Table A.3: Random-Effects Probit Regressions of Socially Responsible Behavior in
Market and No Market Conditions

(1) (2) (3)

Treatment -0.399*** -0.398*** -0.496***
(0.056) (0.060) (0.040)

Period -0.023*** -0.028***
(0.007) (0.005)

Age -0.014

(0.015)
Age square 0.0002

(0.0002)
Male -0.058

(0.082)
Household size 0.001

(0.013)
Education 0.033

(0.077)
Own land -0.108

(0.074)
Livestock -0.018

(0.012)
Iddir member 0.094

(0.064)
Eqqub member -0.036

(0.052)
PSNP participation -0.064

(0.067)
Religiosity -0.083

(0.104)
Market exposure 0.001

(0.004)
Village distance to market -0.014**

(0.007)
Village exposure to drought -0.028***

(0.007)
σ 1.628*** 1.944*** 1.510***

(0.269) (0.347) (0.277)
ρ 0.726*** 0.791*** 0.695***

(0.066) (0.059) (0 .0777)
Observations 960 960 960

Number of subjects 96 96 96

Notes. The dependent variable in all columns takes a value of 1 if a buyer or participant B pur-
chased or chose a fair product or distribution and 0 otherwise. The table reports marginal effects.
The omitted category is No Market condition and Treatment is a binary variable takes a value
of 1 if a subject comes from Market Baseline and 0 otherwise. Period takes an integer values
between 1 and 10. Robust standard errors (clustered by subject) in parentheses, *** p<0.01, **
p<0.05, * p<0.1.
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Table A.4: Random-Effects Probit Regressions of Socially Responsible Behavior in Market Baseline and Alternative Market Conditions
(1) (2) (3) (4) (5) (6)

Market Baseline Market Baseline Market Baseline Market Baseline Market Baseline Market Baseline
vs. Punishment vs. Religion vs. Punishment vs. Religion vs. Punishment vs. Religion

Treatment 0.467*** 0.123* 0.467*** 0.127* 0.543*** 0.194***
(0.016) (0.067) (0.015) (0.068) (0.019) (0.073)

Period -0.006 -0.060*** -0.006 -0.057***
(0.005) (0.006) (0.005) (0.005)

Age 0.002 -0.020

(0.006) (0.020)
Age square -0.000 0.000

(0.001) (0.000)
Male 0.047 -0.145*

(0.050) (0.088)
Household size 0.002 0.031*

(0.008) (0.016)
Education -0.021 0.070

(0.026) (0.069)
Own land -0.011 -0.009

(0.045) (0.109)
Livestock -0.003 -0.010

(0.003) (0.012)
Iddir member 0.004 -0.014

(0.027) (0.058)
Eqqub member 0.000 0.076

(0.026) 0.056

PSNP participation -0.011 -0.188***
(0.028) (0.053)

Religiosity 0.088** 0.069

(0.042) (0.082)
Market exposure -0.001 0.000

(0.004) (0.007)
Village distance to market -0.005** -0.001

(0.003) (0.008)
Village exposure to drought -0.016*** -0.021***

(0.003) (0.008)
σ 0.430*** 0.920*** 0.445*** 1.244*** 0.231*** 1.043***

(0.091) (0.133) (0.096) (0.183) (0.152) ()
ρ 0.160*** 0.459*** 0.165*** 0.608*** 0.521*** ***

(0.056) (0.072) (0.059) (0.070) (0.044) (0.073)
Observations 960 960 960 960 960 960

Number of subjects 96 96 96 96 96 96

Notes. The dependent variable in all columns takes a value of 1 if a buyer purchased a fair product, 0 otherwise. The table reports raw probit coef-
ficients. The omitted category is Market Baseline and Treatment is a binary variable takes a value of 1 if a subject comes from either punishment or
religion treatment and 0 otherwise. Period takes an integer values between 1 and 10. Robust standard errors (clustered by subject) in parentheses,
*** p<0.01, ** p<0.05, * p<0.1.
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Table A.5: Firth Logit Model - The Effect of Eroding SRB on Anti-social Behavior

(1) (2) (3)

Reduce Money Reduce Money Reduce Money

ESRB 0.490*** 0.463*** 0.502***

(0.053) (0.054) (0.053)

Belief 0.169** 0.173**

(0.070) (0.081)

Observations 192 192 192

Controls NO NO YES

Notes. Firth logit average marginal effects are reported. The dependent variable in all specifi-
cations is subjects’ burning decision (1=burn, 0=not burn). ESRB refers to erosion of socially re-
sponsible behavior. Column (3) includes controls for age, age square, gender, education, number
of active people, land and livestock ownership, iddir and eqqub membership, PSNP participa-
tion, market exposure, village distance to market and exposure to drought, and religiosity. Stan-
dard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

Table A.6: Firth Logit Model - Is the Effect of Eroding SRB Pronounced in Market Context?

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

Reduce Reduce Reduce Reduce Reduce

Money Money Money Money Money

Treatment 0.268*** 0.012 0.121 0.115 0.146

(0.057) (0.060) (0.192) (0.187) (0.165)

ESRB 0.482*** 0.510*** 0.477*** 0.484***

0.064 (0.093) (0.100) (0.093)

ESRBXTreatment -0.107 -0.097 -0.082

(0.195) (0.198) (0.192)

Belief 0.176** 0.186**

(0.078) (0.091)

Observations 192 192 192 192 192

Controls NO NO NO NO YES

Notes. Firth logit average marginal effects are reported. The dependent variable in all specifications is
subjects’ burning decision (1=burn, 0=not burn). Treatment is a binary variable takes a value of 1 if a
subject comes from Market Baseline and 0 if a subject comes from Non-Market condition. Column (5) in-
cludes controls for age, age square, gender, education, number of active people, land and livestock own-
ership, iddir and eqqub membership, PSNP participation, market exposure, village distance to market
and exposure to drought, and religiosity. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, *
p<0.1.
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Table A.7: Purchasing Unfair product or selecting unfair distribution burning behavior

(1) (2) (3) (4) (5)
Reduce Reduce Reduce Reduce Reduce
Money Money Money Money Money

Treatment 0.125* -0.032 0.001 -0.070

(0.067) (0.075) (0.001) (0.062)
ESRB 0.273*** 0.290*** 0.333** 0.013

(0.068) (0.082) (0.161) (0.102)
ESRBXTreatment -0.076 0.234

(0.177) (0.134)
Belief 0.739***

(0.146)
Constant 0.062* -0.001 0.008 -0.001 -0.282

(0.035) (0.001) (0.019) (0.001) (0.485)
Observations 96 96 96 96 96

R-squared 0.036 0.169 0.171 0.173 0.623

Controls NO NO NO NO YES

Notes. The dependent variable in all specifications is buyers’ and play B’s burning decision (1=burn,
0=not burn). Treatment is a binary variable takes a value of 1 if a subject comes from Market Baseline
and 0 if a subject comes from Non-Market condition. Column (3) includes controls for age, age square,
gender, education, number of active people, land and livestock ownership, iddir and eqqub member-
ship, PSNP participation, market exposure, village distance to market and exposure to drought, and
religiosity. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

Table A.8: Do the third parties retaliate?

(1) (2) (3) (4) (5)
Reduce Reduce Reduce Reduce Reduce
Money Money Money Money Money

Treatment 0.417*** 0.064 -0.001*** 0.070

(0.087) (0.079) (0.000) (0.069)
ESRB 0.711*** 0.678*** 0.600*** 0.601***

(0.068) (0.083) (0.158) (0.162)
ESRBXTreatment 0.143 0.063

(0.175) (0.211)
Belief 0.036

(0.242)
Constant 0.125** -0.001 -0.016 0.001 0.262

(0.048) (0.001) (0.020) (0.001) (0.412)
Observations 96 96 96 96 96

R-squared 0.195 0.567 0.570 0.574 0.621

Controls NO NO NO NO YES

Notes. The dependent variable in all specifications is third parties’ and player C’s burning decision
(1=burn, 0=not burn). Treatment is a binary variable takes a value of 1 if a subject comes from Market
Baseline and 0 if a subject comes from Non-Market condition. Column (3) includes controls for age, age
square, gender, education, number of active people, land and livestock ownership, iddir and eqqub mem-
bership, PSNP participation, market exposure, village distance to market and exposure to drought, and
religiosity. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
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experimental instructions

Good morning!
Thank you all for taking the time to come today.
Today, you will participate in some activities which may take 4 to 5 hours. If you think
that you will not be able to stay that long, please let us know now. In today’s session,
you will be participating in some activities with real money. That is, the amount of
money you earn in these activities will be yours to keep and take home. You will re-
ceive 20 Birr for your participation. Besides, you will earn additional money based on
your decisions and/or those of the other participants. After all activities are finished,
you will receive your earnings in cash including the show-up fee of 20 Birr in private.
But you should know that this is not my own personal money. This money comes
from the Netherlands Fellowship Program (NFP) to use for research.

All your responses will be kept secret. That is, other participants will neither learn
your identity nor your decisions anytime. In addition, no one learns about the amount
of money you earn in today’s activities. Thus, your identity, decisions and payments
will be kept anonymous.

Please note that it is not allowed to communicate with other participants. It is very im-
portant that you obey this rule. If you do not obey the rule, you will be excluded from
these activities. If you have any question, please raise your hand and we will come
to you and answer your question in private. Do not worry if you do not completely
understand these activities as we go through some examples here in the group. More-
over, it is important that you listen to the instructions as carefully as possible, because
only people who understand the activity will actually be able to participate.

Your participation in these activities is entirely voluntary. If at any time you find that
this is something that you do not wish to participate in for any reason, you can with-
draw at any time without asking permission regardless of whether we have started
the activity or not.

From now onward, you will participate in three activities. You will earn money from
participating in these activities. For real payment, one of the three activities will be
randomly selected and paid out to you in cash after all activities are finished. Because
you do not know which activity will be selected randomly, you must consider your
decisions in all activities very carefully.
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Activity 4 [Market Game - Baseline]
In this activity, there are three types of participants: participants A, B, and C. In total,
16 people will participate in this activity: 4 participants A, 6 participants B, and 6

participants C. Participants A are sellers, participants B are buyers, and participants
C are neither sellers nor buyers, but they can incur losses due to the transactions
between the participants A and B.

Participants will be randomly assigned a role either as participant A, participant B or
participant C at the beginning of the activity. The activity consists of 10 rounds and
participants’ role will remain unchanged throughout the activity. For real payment,
one round will be randomly selected and paid in cash at the end of the session. Be-
cause you do not know which round will be selected randomly, you must consider
your decisions in all rounds very carefully.

Participants A will decide to produce either a product with no effect on participant C
or a product with a loss for participant C. The product with no effect on participant
C costs 20 Birr to produce for participant A but the product with a loss for participant
C costs 0 Birr to produce.

Irrespective of the type of the product, the value of the product is always 40 Birr for
participant B.

In this activity, first, participants A will decide which product to produce and deter-
mine its corresponding price. The price of either product should be always between
(including) 0 and 40 Birr. Participants A will be given 3 minutes to decide which type
of product to produce and determine its corresponding price. Each participant A can
sell his/her product to a maximum of 3 participants B. This means there is a possibil-
ity that 6 participants B can purchase from only 2 participants A.

Next, each participant B will decide whether he/she would accept the offer made by
participants A. Maximum of 3 participants B can purchase from a single participant
A. In case more than 3 buyers accept the offer from a single participant A, the 3 partic-
ipants B who accepted the offer quickly will purchase the product and the remaining
participants B will be given a chance to buy from the other participants A.

The participants C will neither sell nor buy a product throughout the activity. At the
beginning of the activity, each of the 6 participants B will be randomly matched to
each of the 6 participants C. If participant B purchases the product with a loss for a
participant C, the randomly matched participant C will incur a loss of 50 Birr. On the
other hand, if participant B either purchases a product with no effect on participant C
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or does not purchase a product at all, the randomly matched participant C will incur
no loss.

Payment
At the beginning of each round, each participant will be given an initial endowment
of 60 Birr. The payment of each participant A (seller), participant B (buyer), and par-
ticipant C in each round will be determined as follows:

Participant A’s payment

• If participant B accepts participant A’s offer
Payment = 60 Birr + quantity(price of the product - costs of production)

– while the production costs for a “product without effect on participant C”
amount to 20 Birr, the production costs for a “product with a loss for par-
ticipant C amount to 0 Birr.

• If no participant B accepts participant A’s offer Payment = 60 Birr.

Participant B’s payment

• If participant B accepts participant A’s offer
Payment = 60 Birr + 40 Birr - price of the product

• If participant B does not accept participant A’s offer
Payment = 60 Birr.

Participant C’s payment

• If the randomly matched participant B purchases a product with a loss for par-
ticipant C,
Payment = 60 Birr – 50 Birr = 10 Birr

• If the randomly matched participant B either purchases a product with no effect
on participant C or does not purchase a product,
Payment = 60 Birr

The procedure Step 1: Participant A’s activities

• Participants A will simultaneously decide which of the two products to produce

– A product with a loss for participant C

– A product with no effect on participant C
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• Participants A will then determine the price of the product they decided to
produce.

The price of the product ______

– ((The price of both products, a product with a loss for participant C and a
product without effect on participant C, should be between (including) 0 to
40 Birr.))

Step 2: Participant B’s activities Once all participants A have made their decisions,

• All participants B will see the type of products produced by participants A and
the corresponding prices.

• Participants B will then simultaneously decide whether to select one of the of-
fers made by the participants A or decide not to purchase.

Once all participants B made their decisions, each participant B will learn his/her
own payment, the payment of the randomly matched participant C and the payment
of participant A from whom he/she purchased the product.

Each participant A will also learn his/her own payment, once all participants B made
their decisions.

Participants C, who have no any active role in the activity, will learn their payment
after the participants A and participants B made their decisions.

After all participants learn their payments in a given round, the next round will begin.

Do you have any question? If yes, please raise your hand. We will come to you and answer
your question in private. Otherwise, we ask you to answer the following control questions.

Control Questions

• Suppose that participant A offers a product with a loss on participant C at the
price of 20 Birr and participant B accepts the offer.

How much are the payments for: Participant A: ___ Participant B: ___ Participant
C: ___

• Suppose that participant A offers a product with no effect on participant C at
the price of 20 Birr and participant B accepts the offer.

How much are the payments for: Participant A: ___ Participant B: ___ Participant
C: ___
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• Suppose that participant A offers a product with no effect on participant C at
the price of 40 Birr and no participant B accepts the offer.

How much are the payments for: Participant A: ___ Participant B: ___ Participant
C: ___

• Suppose that participant A offers a product with a loss on participant C at the
price of 40 Birr and no participant B accepts the offer.

How much are the payments for: Participant A: ___ Participant B: ___ Participant
C: ___

• Suppose that participant A offers a product with a loss on participant C at the
price of 30 Birr and participant B accepts the offer.

How much are the payments for: Participant A: ___ Participant B: ___ Participant
C: ___

• Suppose that participant A offers a product with no effect on participant C at
the price of 30 Birr and participant B accepts the offer.

How much are the payments for: Participant A: ___ Participant B: ___ Partici-
pant C: ___
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Activity 4 [Market Game – Punishment]
In this activity, there are four types of participants: participants A, B, C and D. In
total, 18 people will participate in this activity; 4 participants A, 6 participants B, 6

participants C and 2 participants D. Participants A are sellers, participants B are buy-
ers, participants C are neither sellers nor buyers, but they can incur losses due to the
transactions between the participants A and B and participants D are observers.

Participants will be randomly assigned a role either as participant A, participant B,
participant C or participant D at the beginning of the activity. The activity consists of
20 rounds and participants’ role will remain unchanged throughout the activity. For
real payment, one round will be randomly selected and paid in cash at the end of the
session. Because you do not know which round will be selected randomly, you must
consider your decisions in all rounds very carefully.

Participants A will decide to produce either a product with no effect on participant C
or a product with a loss for participant C. The product with no effect on participant C
costs 20 Birr to produce for participant A but the product with a loss for participant
C costs 0 Birr to produce.

Irrespective of the type of the product, the value of the product is always 40 Birr for
participant B.

In this activity, first, participants A will decide which product to produce and deter-
mine its corresponding price. The price of either product should be always between
(including) 0 and 40 Birr. Participants A will be given 3 minutes to decide which type
of product to produce and determine its corresponding price. Each participant A can
sell his/her product to a maximum of 3 participants B. This means there is a possibil-
ity that 6 participants B can purchase from only 2 participants A.

Next, each participant B will decide whether he/she would accept the offer made by
participants A. Maximum of 3 participants B can purchase from a single participant
A. In case more than 3 buyers accept the offer from a single participant A, the 3 partic-
ipants B who accepted the offer quickly will purchase the product and the remaining
participants B will be given a chance to buy from the other participants A.

Participants C will neither sell nor buy a product throughout the activity. At the be-
ginning of the activity, each of the 6 participants B will be randomly matched to each
of the 6 participants C. If participant B purchases the product with a loss for a partic-
ipant C, the randomly matched participant C will incur a loss of 50 Birr. On the other
hand, if participant B either purchases a product with no effect on participant C or
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does not purchase a product at all, the randomly matched participant C will incur no
loss.

At the beginning of the activity, 5 participants (2 participants A and 3 participants B)
will be assigned to each of the 2 participants D. This assignment will be made ran-
domly and will remain unchanged throughout the activity.

Once all participants A and participants B made their decisions, each participant D
will learn the decisions made by the randomly assigned 3 participants B and 2 par-
ticipants A. Each participant D will be given an initial endowment of 60 Birr at the
beginning of each round. From this endowment, participant D can assign any amount
of Birr for the participants who are assigned to him/her but the maximum amount
he/she can assign per participant is 20 Birr. Each Birr assigned by participant D has
the following consequences for himself/herself and the participants who are assigned
to him/her.

Each Birr assigned by participant D reduces his/her endowment by 1 Birr. But, each
Birr assigned by participant D reduces the endowment of the participants assigned to
him/her by 5 Birr. For example, if participant D assigns 3 Birr to the first participant
A, 5 Birr to the second participant A, 0 Birr to the first participant B, 4 Birr to the sec-
ond participant B and 10 Birr to the third participant B, participant D’s endowment
will be reduced by 22 Birr (3+5+0+4+10) and his/her payment will be 38 Birr (60-22).

Endowment of the participants who are assigned to the participant D will be deter-
mined as follows.

• Earnings of the first participant A will be deducted by 15 Birr (3*5)

• Earnings of the second participant A will be deducted by 25 Birr (5*5)

• Earnings of the first participant B will be deducted by 0 Birr (0*5)

• Earnings of the second participant B will be deducted by 20 Birr (4*5)

• Earnings of the third participant B will be deducted by 50 Birr (10*5)

If the earnings of participants A and B are negative, the respective loss will not be
deducted from their initial endowment of 20 Birr.
At the end of each round, each participant will be informed about the decisions made
by participant D assigned to him/her and thereby each participant A, participant B,
participant C, and participant D will be informed about their respective earnings.
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Payment
At the beginning of each round, each participant will be given an initial endowment
of 60 Birr. The payments for each participant will be determined as follows:

Participant A’S payment

• If participant B accepts participant A’s offer

Payment = 60 Birr - costs of production – 5*number of Birrs assigned by par-
ticipant D + price of the product

– while the production costs for a “product without effect on participant C”
amount to 20 Birr, the production costs for a “product with a loss for par-
ticipant C amount to 0 Birr.

• If no participant B accepts participant A’s offer

Payment = 60 Birr – 5*number of Birrs assigned by participant D

Participant B’s payment

• If participant B accepts participant A’s offer Payment = 60 Birr + 40 Birr - price
of the product - 5*number of Birrs assigned by participant D

• If participant B does not accept participant A’s offer

Payment = 60 Birr - 5*number of Birrs assigned by participant D

Participant C’s payment

• If the randomly matched participant B purchases a product with a loss for par-
ticipant C, Payment = 60 Birr – 50 Birr = 10 Birr

• If the randomly matched participant B either purchases a product with no effect
on participant C or does not purchase a product, Payment = 60 Birr

Participant D’s payment

Payment = 60 Birr – number of Birrs assigned to participants A and B

The procedure
Step 1: Participant A’s activities

• Participants A will simultaneously decide which of the two products to produce

– A product with a loss for participant C
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– A product with no effect on participant C

• Participants A will then determine the price of the product they decided to
produce

The price of the product ___

• ((The price of both products, a product with a loss for participant C and a prod-
uct without effect on participant C, should be between (including) 0 to 40 Birr.))

Step 2: Participant B’s activities
Once all participants A have made their decisions,

• All participants B will see the type of products produced by participants A and
the corresponding prices.

• Participants B will then simultaneously decide whether to select one of the of-
fers made by the participants A or decide not to purchase.

Step 3: Participant D’s activities
Once all participants B have made their decisions,

• Participants D will see the decision made by both participants A and B assigned
to him/her

• Participants D will then decide whether to assign and reduce the earnings of
participants A and B

• Participants D can assign Birr to either none, some or all the participants as-
signed to him/her

– Each Birr assigned reduces participant D’s earning by 1 Birr

– Each Birr assigned to participants A and B by participant D reduce partici-
pant A’s and B’s payment by 5 Birr

Once all participants D made their decisions, each participants A, participants B, par-
ticipants C and participants D will be informed about their respective earnings.

After all participants learn their payments in a given round, the next round will begin.

Do you have any question? If yes, please raise your hand. We will come to you and answer
your question in private. Otherwise, we ask you to answer the following control questions.
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Control Questions

1. Suppose that participant A offers a product with a loss on participant C at the
price of 20 Birr and participant B accepts the offer but participant D assigns 5

Birr to both participant A and B.

How much are the payments for: Participant A: ___ Participant B: ___ Participant
C: ___ participant D: ___

2. Suppose that participant A offers a product with no effect on participant C at
the price of 20 Birr and participant B accepts the offer and participant D assigns
0 Birr to both participant A and B. How much are the payments for: Participant
A: ___ Participant B: ___ Participant C: ___ participant D: ___

3. Suppose that participant A offers a product with no effect on participant C at the
price of 40 Birr and no participant B accepts the offer and participant D assigns
5 Birr to participant B and 10 Birr to participant A.

How much are the payments for: Participant A: ___ Participant B: ___ Participant
C: ___ participant D: ___

4. Suppose that participant A offers a product with a loss on participant C at the
price of 40 Birr and no participant B accepts the offer and participant D assigns
5 Birr to participant B and 20 Birr to participant A.

How much are the payments for: Participant A: ___ Participant B: ___ Participant
C: ___ participant D: ___

5. Suppose that participant A offers a product with a loss on participant C at the
price of 30 Birr and participant B accepts the offer and participant D assigns 10

Birr to participant B and 15 Birr to participant A.

How much are the payments for: Participant A: ___ Participant B: ___ Participant
C: ___ participant D: ___

6. Suppose that participant A offers a product with no effect on participant C at
the price of 30 Birr and participant B accepts the offer and participant D assigns
0 Birr to both participant A and B. How much are the payments for: Participant
A: ___ Participant B: ___ Participant C: ___ participant D: ___
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Activity 4 [No Market Condition]
In this activity, there are three types of participants: participants A, B, and C. The
participants are divided into groups of 3 people. There is one participant A, one par-
ticipant B, and one participant C in each group.

Participants will be randomly assigned as participant A, participant B or participant
C at the beginning of the activity. The activity consists of 10 rounds and participants’
role will remain unchanged throughout the activity. For real payment, one round will
be randomly selected and paid out in cash at the end of the session. Because you do
not know which round will be selected randomly, you must consider your decisions
in all rounds very carefully.

In each round, participants A, B, and C first receive an endowment of 60 Birr.

The Participant B in a group can select a different distribution of Birrs. In case of a
new distribution, the sum of the payments that participants A and B receive is 20 or
40 Birr on the top of the initial endowment of 60 Birr each.

There are two types of distributions: a distribution with no effect on participant C
and a distribution with a loss for participant C.

If a participant B selects a distribution with a loss for participant C, the assigned par-
ticipant C incurs a loss of 50 Birr. If a participant B selects a distribution with no
effect on participant C or does not opt for a new distribution, the assigned participant
C will not incur any loss.

In case of a distribution with a loss for participant C, the sum of the payments for
participant A and participant B is 40 Birr higher than if no new distribution is chosen,
for example 80 Birr for participant A and 80 Birr for participant B (and 60 – 50 = 10

Birr for participant C).

In case of a distribution without effect on participant C, the sum of the payments for
participant A and participant B is 20 Birr higher than if no new distribution is chosen,
for example 75 Birr for participant A and 65 Birr for participant B (and 60 Birr for
participant C).

If a participant B does not opt for a new distribution, the payments for participants A,
B, and C is 60 Birr.
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Payment
At the beginning of each round, each participant will be given an initial endowment
of 60 Birr. The payment of each participant A, participant B, and participant C in each
round will be determined as follows:

Participant A’s payment

• If the randomly assigned participant B selects a new distribution
Payment = Payment in the new distribution

• If participant B does not select a new distribution Payment = 60 Birr

Participant B’s payment

• If participant B selects a new distribution
Payment = Payment in the new distribution

• If participant B does not select a new distribution Payment = 60 Birr

Participant C’s payment

• If the randomly matched participant B chooses a distribution with loss for par-
ticipant C,
Payment = 60 Birr – 50 Birr = 10 Birr

• If the randomly matched participant B chooses a distribution with no effect on
participant C or does not select a new distribution, Payment = 60 Birr

The procedure
In each round, participants B can select from four possible new distributions. Maxi-
mum of 3 participants B can select a new distribution. In case of more than 3 partic-
ipants (B) selecting the same new distribution, the 3 participants B who selected the
new distribution quickly will be assigned to those distributions and the remaining
participant (s) B will be given a chance to select from the remaining new distributions.

Once all participants B made their decisions, the assigned participants A and C will
be informed of the decision and each participant A, B, and C will learn their payments.

Participants A and C cannot make any decisions during this activity. We ask the par-
ticipants A and C, however, to indicate their expectations about the participant B’s
behavior in each period.
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After all participants learn their payments in a given round, the next round will begin.

Do you have any question? If yes, please raise your hand. We will come to you and answer
your question in private. Otherwise, we ask you to answer the following control questions.

Control Questions

1. Suppose that participant B chooses a new distribution without effect on partici-
pant C

How much are the payments for: Participant A: ___ Participant B: ___ Participant
C: ___

2. Suppose that participant B chooses a new distribution with a loss on partici-
pant C How much are the payments for: Participant A: ___ Participant B: ___
Participant C: ___

3. Suppose that participant B chooses no new distribution How much are the pay-
ments for: Participant A: ___ Participant B: ___ Participant C: ___
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Activity 5 [Joy of Destruction Game]
In this activity, you are matched with the participant who was randomly matched
with you in the fourth activity. Yet, none of you will learn each other’s identity. But,
you will learn your partner’s role, decision and earning in the fourth activity and
vice versa your partner will learn about your role, decision and earning in the fourth
activity.

In this activity, you will earn money and the amount of money you will earn depends
on your decision and the decision of your partner who you are matched with. This
activity consists of only one round. This means, both of you will play this activity
only once.

At the beginning of the activity, you and your partner both receive an endowment
of 40 Birr. You then have to decide whether to reduce your partner’s income or to
leave it as it is. Reducing your partner’s income by 3 Birr will cost you 1 Birr. This
means, by paying 1 Birr, you can reduce your partner’s income by 3 Birr. Your part-
ner simultaneously takes the same decision. He/she can also choose between leaving
your income as it is or reducing it by any amount he/she wants to reduce. Your part-
ner will incur the same cost of 1 Birr if he/she decides to reduce your income by 3 Birr.

To better understand the activity, let us do the following examples.

1. If both of you choose to reduce the other person’s income by 30 Birr, both of you
will earn 0 Birr (40-30-10).

2. If you choose not to reduce your partner’s income, but your partner chooses to
reduce your income by 15 Birr, you will earn 25 Birr (40-15-0) and your partner
will earn 35 Birr (40-0-5).

3. If both of you choose to leave the other person’s income as it is, both of you will
earn 40 Birr (40-0).

4. If you decide to reduce your partner’s income by 30 Birr, but your partner de-
cides not to reduce your income, you will earn 30 Birr (40-0-10) and your partner
will earn 10 Birr (40-30-0).

Do you have any questions? Now you may start
Please keep in mind that the decisions are private and that your decision will not be disclosed
to anybody else.
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T H E E F F E C T O F W E AT H E R I N D E X I N S U R A N C E O N S O C I A L
C A P I TA L : E V I D E N C E F R O M R U R A L E T H I O P I A

abstract

This study examines the impact of Weather Index Insurance (WII) on social capital.
We measure social capital using a lab-in-the-field experiment and relate it to the actual
purchase of WII. To account for the non-random uptake of WII, we use an instrumen-
tal variable approach. We find that WII crowds out social capital - insured households
contribute significantly less to the public good than uninsured households. Our find-
ings from the experiment are corroborated using real-life measures of social capital,
including informal transfers to fellow villagers and financial contributions to com-
munity projects. We find support for two channels underlying these results: (i) WII
creates positive externalities on uninsured households, which induces them to free-
ride. Anticipating this, insured households respond by lowering their investment in
social capital. And (ii), WII increases perceptions of self-sufficiency that is, insured
households need to rely less on others in times of need.

JEL Classification: C93, G22, H41, O17

Keywords: Weather index insurance; free-riding; self-sufficiency; social capital; Ethiopia

The chapter is based on:
Nigus, H. Y., Nillesen, E. and Mohnen, P. (2018). The effect of weather index insurance on social capital:
Evidence from rural Ethiopia. Journal of Risk and Insurance revise and resubmit. An earlier version of
the chapter has been published as UNU-MERIT working paper # 2018-007.
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weather index insurance and social capital

3.1 introduction

Weather risks are ubiquitous in developing countries and a constant welfare threat to
especially poor farmers. Weather risks have long remained uninsured because most
households lacked access to traditional crop insurance due to concerns of adverse
selection, moral hazard as well as high transaction costs. In the absence of formal
insurance markets, households rely on alternative informal insurance mechanisms to
overcome a wide variety of risks. However, informal insurance mechanisms are best
suited to overcome idiosyncratic rather than covariate risks, such as drought occur-
ring at the village level or beyond (Townsend, 1994; Morduch, 1999). The relatively
recent introduction of index insurance in developing countries aims to fill this gap.
Index insurance is a promising innovation and relies on the premise that it deals with
classical asymmetric information problems as payouts are made based on a meteoro-
logical index, which is on the one hand exogenously determined for the insured, and
on the other hand directly observed by the insurer (Leblois & Quirion, 2013). Index
insurance indemnifies covariate risks such as drought which are hardly covered by
any pre-existing informal risk management strategies.

A growing literature focuses on uncovering the drivers of demand for index insur-
ance and, once adopted, its impact on agricultural investment and welfare. Previous
studies show that despite heavy promotion, demand for index insurance is still very
low. For example, the take-up rate is about 5 to 10% in India (Cole et al., 2013), 2% to
8% was reported in Ethiopia (Belissa et al., 2019; Dercon et al., 2014)1 and 17-33% in
Malawi (Giné & Yang, 2009). Previous studies point out that both price and non-price
factors are responsible for the low take-up of index insurance. Index insurance take-
up decreases with price (Mobarak & Rosenzweig, 2012; Karlan et al., 2014; Collier,
2018), risk aversion (Hill et al., 2013), liquidity constraints (Belissa et al., 2019; Giné
et al., 2008), basis risk2 (Giné et al., 2008; Karlan et al., 2014; Clarke, 2016; Collier,
2018), lack of trust on the insurer (Belissa et al., 2019; Cole et al., 2013; Karlan et al.,
2014), households poor financial literacy (Awel & Azomahou, 2015) and enrollment in
government social protection programs (Duru, 2016). On the other hand, demand for
index insurance increases with subsidy, high fertilizer use (McIntosh et al., 2013) and
wealth (Giné et al., 2008; Hill et al., 2013). Moreover, whilst some studies find that sell-
ing index insurance to informal insurance groups increases its uptake (Belissa et al.,
2019; Mobarak & Rosenzweig, 2012; Dercon et al., 2014), some other studies show

1 A relatively high take-up rate of about 27% is reported when WII is sold to iddirs (funeral insurance
groups), whose leaders received training to emphasize on the benefit of sharing idiosyncratic basis risk
among iddir members (Dercon et al., 2014). Likewise, when WII is promoted via iddirs and farmers are
given the option to pay the WII premium after harvest time results in a greater uptake of 43% (Belissa
et al., 2019).

2 Basis risk is the mismatch between the actual losses incurred by the insurance purchasers and insurance
payouts paid by the insurers. The main drawback of weather index insurance is that it does not cover
idiosyncratic risks including basis risk.
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that pre-existing informal insurance mechanisms dampen the demand for index in-
surance (De Janvry et al., 2014; Munro, 2015). In spite of low average take-up, there
is some evidence of its impact on agricultural investment and welfare. For example,
Karlan et al. (2014), de Nicola (2015), and Cole et al. (2017) show that index insurance
induces farmers to adopt riskier but more profitable technologies, and thus, enhance
agricultural investments. Moreover, index insurance also has profound impacts on
ex-post risk coping strategies such as consumption smoothing and livestock protec-
tion (Janzen & Carter, 2018; de Nicola, 2015; Bertram-Huemmer & Kraehnert, 2017).
More recently, a growing literature also documented that index insurance enhance
subjective well-being (Tafere et al., 2018).

A widely underexplored research question is whether index insurance crowds in
or crowds out pre-existing informal insurance mechanisms and related social capital.
The present study aims to fill this void and investigates the effect of weather index in-
surance (WII) on social capital uncovering the underlying mechanisms at work. Since
an important feature of social capital lies in the ability of social groups to overcome
free-riding problems in the provision of public goods (Coleman, 1988), the present
study utilizes the behaviour in the public good game as a measure of social capital.
The use of a public good game to measure social capital is not new. A growing body
of empirical literature uses public good experiment to measure social capital in an
incentive-compatible way (e.g., (Carpenter et al., 2004; Karlan, 2005; Gilligan et al.,
2015; Attanasio et al., 2015; Cecchi et al., 2016)). We also used survey measures of so-
cial capital such as households’ participation in community projects, making transfers
to fellow villagers, and membership in informal institutions such as iddir and eqqub.

The focus of this study is to uncover the impact of a large and unsubsidized WII
scheme several years after its introduction (see section 3.3.1 for more information
about the WII scheme). The peculiar feature of this study is that it focuses on the
largest WII scheme in Africa with a relatively high adoption rate of up to 32%. We
use an instrumental variable approach to address the non-random allocation of WII
uptake. We utilize the low mobility of farmers in rural Ethiopia to instrument WII
purchase with the distance of the household’s residence to the residence of an insur-
ance foreman, the person who is in charge of advertising and selling the insurance
product. Our empirical results show that the introduction of WII crowds out social
capital. This effect is due to a lower contribution of insured households in the public
good experiment, lower informal transfers to fellow villagers and financial contribu-
tion to community projects. We also find that concerns about free-riding and the de-
velopment of self-sufficiency behaviour are two channels through which the observed
crowding out occurs.

Our findings echo previous studies which documented the crowding out effect of
indemnity insurances such as welfare programs (Attanasio & Rıos-Rull, 2000), public
transfers (Dercon & Krishnan, 2003), health insurance (Strupat & Klohn, 2018; Cec-
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chi et al., 2016) and context-free (experimental) insurance (Lin et al., 2014; Landmann
et al., 2012) on various aspects of social capital. Attanasio & Rıos-Rull (2000) find that
the welfare program in Mexico crowds out private transfers. Likewise, in rural areas
of Ethiopia, Dercon & Krishnan (2003) show that public transfers in the form of food
aid crowd out informal risk sharing mechanisms. Experimental evidence from the
laboratory (Lin et al., 2014) and the field (Landmann et al., 2012) confirm these find-
ings in the sense that the introduction of formal insurance crowds out informal risk
sharing strategies. Interestingly, Landmann et al. (2012) further assert that the effect
of insurance persists even after the insurance mechanism is removed. More recently, a
growing literature shows that the introduction of health insurance crowds out social
capital. For example, Strupat & Klohn (2018) demonstrated that the introduction of
health insurance in Ghana crowds out informal transfers among informal insurance
groups - insured households decrease the probability and the amount of made and
received informal transfers. In rural Uganda, Cecchi et al. (2016) also documented
that formal health insurance crowds out social capital. Cecchi et al. (2016) used the
contribution to a common pot in a public good game as a measure of social capital.

We contribute to this empirical literature in at least three ways. First, the extant stud-
ies focus on the effect of indemnity insurances, which only cover idiosyncratic risks,
on social capital. We complement these studies by documenting the effect of weather
index insurance (WII), which indemnifies covariate risks, such as drought, on social
capital. Theoretically, the relationship between indemnity insurance and social capital
is somehow straightforward. As both insurance mechanisms cover idiosyncratic risks,
they might substitute for each other. However, the theoretical relationship between
WII and social capital is ambiguous (see section 3.2 for more information). Thus, this
study investigates whether WII and social capital complement or substitute for each
other. Second, most existing studies focus on the effect of indemnity insurance on only
one component of social capital. Unlike most existing studies, this study focuses on
both cognitive and structural dimensions of social capital (see Van Rijn et al. (2012) for
detail information on the different dimensions of social capital). Moreover, while pre-
vious studies measure social capital either using experimental games or self-reported
surveys, we use both experimental and survey measures of social capital. Third, this
study evaluates a large and unsubsidized formal insurance scheme with a relatively
higher adoption rate of up to 32% some six to eight years after its introduction.

The rest of this paper is organized as follows. The next section provides the con-
ceptual framework that demonstrates the theoretical link between weather index in-
surance and social capital. Section 3.3 briefly discusses the evolution of weather index
insurance in Ethiopia, the data type, measurement of social capital, and descriptive
statistics. Section 3.4 presents the estimation strategy. In section 3.5, we present our
key findings and a number of robustness checks. The last section concludes.
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3.2 conceptual framework

How may WII affect social capital? The theoretical relationship between WII and social
capital is ambiguous. Theoretically, WII could affect social capital in either direction.
On the one hand, first, as WII and social capital insure two different types of risks, the
introduction of WII may crowd in social capital. WII covers covariate risks, whereas
social capital covers idiosyncratic risks including basis risk (basis risk is the mismatch
between the actual losses incurred by the insurance purchasers and insurance payouts
paid by the insurer). Thus, as people buying WII may be those that can also safeguard
themselves against the idiosyncratic basis risk, the introduction of WII may crowd in
social capital. Dercon et al. (2014) and Berg et al. (2017) show that the presence of
an idiosyncratic basis risk in index insurance makes the two insurance mechanisms
complement for each other. However, they look at the opposite perspective, that is,
whether informal insurance arrangements increase index insurance uptake. The inter-
est in this study, however, is to directly explore the effect of index insurance uptake
on social capital. Second, from the perspective of our study, WII may crowd in social
capital as focus group discussions and trainings provided by the insurance compa-
nies and other partners may enhance social capital in villages with access to WII. The
trainings provided by the insurance companies focused on the concept of WII, how
the insurance payouts are determined, the amount of premium and its corresponding
liability. Moreover, the trainings also emphasized on disaster risk reduction activities
such as soil fertility management strategies (Oxfam America, 2013). Hence, partic-
ipating in meetings organized by the insurance companies may result in frequent
interactions among fellow villagers, which in turn may lead to higher social capital.
This hypothesis is consistent with the economic theory and empirical evidence that
repeated interactions lead to higher trust and social capital (e.g., Engle-Warnick &
Slonim (2004, 2006); Fudenberg & Maskin (2009); Cochard et al. (2004); Mehrotra et al.
(2019)). Third, WII may crowd in social capital as insured households may share very
important information in risk reduction activities and other information disseminated
by the insurance companies to uninsured households. This can be explained by the
theory of reciprocity in the sense that people reward positive actions and punish neg-
ative ones (e.g., Falk & Fischbacher (2006); Fehr & Gächter (2000); Rabin (1993)). If
insured households share relevant information to uninsured ones, the latter may re-
spond by rewarding such action, for example, by strengthening their network with
the former and provide help in times of need.

On the other hand, WII may crowd out social capital in at least three ways. First,
WII purchase may encourage insured households to adopt or experiment very risky
technologies and thereby impose external costs (a moral hazard problem) on infor-
mal insurance groups, specifically, on the uninsured households. Consequently, to
get rid of these external costs, uninsured households may reduce their investment
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in social capital (Boucher & Delpierre, 2014). Second, in societies where there exist
strong norms of redistribution, insurance payouts in the aftermath of common shocks
may be expected to be shared, which implies WII purchase by an individual creates
a positive externality on others (uninsured ones) and in turn induces free-riding be-
havior (De Janvry et al., 2014). Insured households would be aware of this free-riding
problem before they decide to purchase WII. Therefore, to protect themselves from
free-riders (uninsured households), insured households may decide to invest less in
social capital. This argument may be corroborated by the growing literature on the ad-
verse effects of social norms of redistribution. In developing countries, particularly in
Sub-Saharan Africa, norms of redistribution of income are common (Collier & Garg,
1999). Accordingly, more recently, the adverse effects of coercive norms of redistribu-
tion have garnered the attention of several researchers. It is documented that people
adopt costly strategies to hide their income to escape the pressure of the redistributive
norms (Jakiela & Ozier, 2015; Boltz et al., 2019; Beekman et al., 2015; Di Falco et al.,
2018; Baland et al., 2011; Grimm et al., 2017; Di Falco & Bulte, 2011). In a similar vein,
insured households may decide to invest less in social capital to escape the pressure
of redistributing insurance payouts in the aftermaths of weather shocks.

Third, as WII covers covariate risks such as drought in which the adverse effects
span over several years, insured households may perceive less of a need to depend
on others and develop some form of individualistic or self-sufficient behavior. As a
consequence, insured households may decide to invest less in social capital. In sup-
port of this hypothesis, growing studies in the economics and psychology literature
have documented that market-based mechanisms induce people to be less helpful, in-
dividualistic, and materialistic. People exposed to such mechanisms also exhibit less
fear of social exclusion, prefer solitary activities, and reduce interaction with others
(Vohs et al., 2006; Di Tella et al., 2007; Bowles, 2008; Zhou et al., 2009; Vohs et al.,
2008). As a result, we expect that WII - a market-based product - may lead to higher
individualistic or self-sufficient behaviour and crowd out social capital.

3.3 context, data and experimental design

In this section, we discuss the evolution of weather index insurance, the data type and
source, and the sampling strategy. We also present the experimental design and pro-
cedure, descriptive statistics and balance test results across the treatment and control
groups.

3.3.1 The Weather Index Insurance Scheme

As in many agrarian economies, Ethiopian farmers are constantly threatened by weather-
related shocks. The absence of formal insurance markets exacerbates the adverse ef-
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fects implied by these shocks. Until recently, there was no formal insurance product
specifically designed to address such shocks. Only since 2006 there has been a wide ex-
perimentation of formal insurance with the World Bank implementing a pilot project
with 28 farmers on WII in Alaba district, southern Ethiopia. The results from the pi-
lot project revealed key issues that required considerable attention to scale up and
sustain the project in the country. For more detail information on the evolution of
microinsurance in Ethiopia, see Amha et al. (2013).

In this study, we focus on the WII scheme initially known as Horn of Africa Risk
Transfer for Adaptation (HARITA), which was initiated by Relief Society of Tigray
(REST) in collaboration with Oxfam America, International Research Institute (IRI),
Nyala Insurance Share Company (NISCO), Dedebit Credit and Saving Institution
(DECSI) and Swiss Re in Adiha tabia3, Kolla Temben district, Tigray region in 2009.
The WII offers a payout when the rainfall amount is below a pre-determined thresh-
old level, for example, if the total amount of rainfall at key growth stages of the crops
falls below 80 - 100 mm depending on the crop type. Unlike the traditional indem-
nity crop insurance, insurance payout in WII does not require plot level inspection
and is based on the amount of rainfall measured by rain gauges in the villages or
satellites. As a consequence, the insurance payout in WII is entirely exogenous to the
policyholder. Given the encouraging results from the pilot tabia, the HARITA project
was expanded to four additional tabias (Geneti, Hade Alga, Awet Bikalsi and Hadush
Adi) in 2010.

In 2011, the World Food Programme (WFP) and Oxfam America (OA) sustained and
scaled up the WII scheme building on the initial success of the HARITA project. The
scaling up process has taken place between 2011 and 2013. By 2013, the WII scheme
scaled up to 11 districts and more than 80 tabias insuring about 20,000 households
(Oxfam America, 2013). Since 2014, the focus was mainly on increasing the number
of beneficiaries within treated villages rather than treating new villages, specifically
in Tigray region. Consequently, in 2017, the total number of insured households in-
creased to about 27,136 farmers, of which about 23,567 farmers in the region of Tigray
and 2,322 farmers in the region of Amhara (Oxfam America, 2017). The insurance
product insures different types of crops (Wheat, Maize, Teff, and Sorghum) grown in
the regions. Interestingly, the WII market in the Tigray region has a unique feature
in that farmers have an option to pay the insurance premium either in cash or in
labor by working an additional number of days in the Ethiopian Productive Safety
Net Program (PSNP). The insurance companies introduced the insurance-for-work
model (IFW) to enable poor and cash-constrained farm households participating in
the PSNP to pay the WII premium in labour. However, non-PSNP farmers, relatively

3 Tabia is the lowest administrative unit in the Ethiopian government’s administrative structure compris-
ing about four kushets (sub-village). In this article, village is synonymous with tabia in Tigray region,
Ethiopia. The administrative structure of the country in ascending order goes as follows: Tabia, Woreda,
Zone, Region and Federal
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richer and less liquidity constrained, pay the insurance premium fully in cash. Farm-
households can choose between two insurance premiums, (i) the basic (minimum)
premium where farmers pay an insurance premium of about 160 Ethiopian Birr with
a corresponding liability of about 800 Birr ($36), (ii) the maximum of about 500 Birr
premium with a corresponding liability of 3000 Birr ($136). Farmers, on average, pay
a premium of about 20% of the insurance liability. Although farmers were provided
with an insurance premium of up to 500 Birr, they often preferred to pay the basic
(minimum) premium. Nevertheless, even the basic policy has significant economic
implications for poor farmers whose livelihood predominantly depends on rain-fed
agriculture. Farmers can cover the cost of their primary farm inputs with the mini-
mum liability. In the rural areas of Tigray region, the maximum liability of 3000 Birr
is nearly equivalent to 69% and 25% of per capita food and total (food and non-food)
consumption expenditure (National Planning Commission, 2017).

3.3.2 Data

Our study is set in Tigray region, northern Ethiopia, where about 80 percent of the
population lives in rural areas with their livelihoods mainly dependent on rain-fed
agriculture. The region is characterized by low soil quality, sparse and erratic rainfall
and frequent droughts (Hagos et al., 1999). More than half of the regional highlands
are highly degraded and the average yield of cereal crops in the region is less than
one ton per hectare, which is less than the national average of about 1.5 tons per
hectare. The average landholding per household in the region is about one hectare,
which is also less than the national average of 1.37 hectares per household. Regional
mean annual rainfall has been estimated at about 650mm ranging from 300mm to over
1200mm (Pender & Gebremedhin, 2007). Tigray is one of the most drought prone re-
gions in the country with more than 25 severe drought periods in the last millennium
(Di Falco et al., 2007). Tigray together with Wollo, northern part of Amhara region,
were the most severely affected regions by the deadliest 1984 drought (Dercon &
Porter, 2014).

The WII scheme was introduced in 2009 to strengthen farmers’ food and income
security in the region. Adiha tabia in Kolla Temben district was the first to receive
the WII scheme. In 2010, the WII scheme scaled up to three districts - Kolla Temben,
Raya Azebo and Saesie Tsaedaemba. The WII scheme further scaled up to 11 districts
and more than 80 tabias between 2010 and 2013. Districts have been selected to re-
ceive the WII scheme based on their vulnerability to frequent droughts. Subsequently,
tabias within selected districts were selected to receive the access to WII based on the
following two criteria. First, tabias had to be vulnerable to frequent droughts. Second,
there had to be a close match between climate data collected from satellite images and
farmers’ self-reported climate data. While all tabias in our sample are vulnerable to
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drought and in principle would have been eligible, various tabias did not meet the sec-
ond criterion: there was not a close enough match between satellite climate data and
farmers’ self-reports. The second criterion is important for the insurance companies
because the mismatch may indicate the presence of basis risk (the mismatch between
the actual losses incurred by the insurance purchasers and insurance payouts paid
by the insurer) and they are less likely (and willing) to sell WII in areas with high
basis risk. There are many possible reasons for such a mismatch to occur, some of
them plausibly related to the difficulty of accurately measuring rainfall through satel-
lite images in some areas. We however believe that none of these are systematically
correlated with our outcome variable (social capital). We show that for most variables
that are arguably time-invariant, there is no systematic difference between households
with and those without access to WII. We return to these issues in more detail later.

The data for this study were collected from two randomly selected districts (Raya
Azebo and Alamata). Both districts are vulnerable to frequent drought related shocks.
In the past 30 years, drought occurs on average once every three years. To address
the adverse effects of frequent droughts, WII has been introduced in 2010 in Raya
Azebo and in 2011 in Alamata districts. In total, 16 tabias have access to the WII
scheme, of which 10 tabias are in Raya Azebo district and the remaing 6 tabias are in
Alamata district. Of the 16 tabias with access to WII, we randomly selected five tabias:
three from Raya Azebo district and two from Alamata district. Following Cecchi et al.
(2016), to estimate the effect of access to WII on social capital, we also randomly
selected three tabias (two from Raya Azebo and one from Alamata district) without
access to the WII scheme. So as to have comparable access and no access tabias at least
in their vulnerability to droughts, we selected the no access tabias from those tabias
exposed to frequent droughts but left untreated because of the mismatch between
satellite and farmers’ self-reported climate data. In our sampling procedure, we did
not include tabias that were not eligible to receive the WII scheme. That is, tabias with
less vulnerability to frequent droughts were excluded from the sampling frame.

We selected a total of 384
4 households using a two-stage stratified random sam-

pling procedure. First, we stratified households based on their access to WII, and we
randomly sampled 240 with and 144 households without access to WII respectively.
Second, households were stratified by their insurance status, that is, households that
purchased WII and those that did not purchase WII. Of the 240 households with
access to WII (where the main analysis is based on this sample), 120 of them were
insured households (i.e., those with a valid (not lapsed) contract during the data col-
lection period) and the remaining 120 were uninsured households (i.e., those that did
have access to but have never purchased WII, in other words, the non-compliers in
our treatment group). We used two sampling frames. Within each tabia we obtained
a list of all insured households from the person responsible for selling the insurance

4 We used power calculations to determine the sample size.
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(the insurance foremen) and randomly selected 120 insurance purchasers from this
list. Our second sampling frame comprised a list of all households living in the tabia
obtained from the village leaders. After earmarking all households that took up in-
surance, we randomly selected 120 households among those that were not insured.
Name lists were cross-checked with the insurance foremen.

As shown in Table 3.1, the total number of households in the treated tabias is more
or less similar. The number of households in these tabias adds up to 9,964 households.
Each tabia constitutes 18 to 22% of the total number of households. For this reason, we
randomly selected the same number of observations from each tabia. In doing so, we
relatively oversampled the insured households to obtain a sufficiently large number
of observations from this group for the estimation. To address this concern, we used
an appropriate sampling weight in our analysis.

Data were collected on tablets during the slack period of March to May, 2017.5

Households first participated in a public goods experiment that we use as our key
measure of social capital. After the experiment, households participated in a short
socio-economic survey. The survey included questions on household assets and wealth,
details on insurance access, insurance purchase, household demographics, informal
transfers, financial contributions to community projects, and membership in local as-
sociations etc.

Table 3.1: Weather Index Insurance Adoption Rate in Treated Villages

Total Insured WII Adoption

District Village Households Households Rate

Raya Azebo Hadealga 1952 625 32%

Hawelti 2275 398 18%

Mechare 1874 368 20%

Alamata Gerjale 2045 425 21%

Laelay dayu 1818 357 20%

Source: REST office in Raya Azebo and Alamata districts.

3.3.3 Measuring Social Capital

Quantitatively measuring social capital has been the centerpiece of previous empirical
studies. The key challenge in the literature is that social capital has been defined and

5 This period is part of the Belg crop season (March-August), which comes after the main crop season
(Meher). While more than 95% of the nation’s total cereal output is produced during the Meher season,
only less than 5% of cereal output is produced during the Belg season (Taffesse et al., 2012). As Belg
rains are very erratic and uncertain, farmers are relatively idle during this season.
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measured in several ways. However, although measuring social capital is fraught with
difficulties, an important feature of it lies in the ability of social groups to overcome
free-riding problems in the provision of public goods (Coleman, 1988). For this rea-
son, in this study, we use the behaviour in a public good game in a lab-in-the-field
experiment as a measure of social capital. The use of a public good game to measure
social capital is not new. It is commonly used in empirical economic studies to mea-
sure social preferences and cooperative behaviour among community members in an
incentive-compatible way. For example, Carpenter et al. (2004) used a public good
game to measure social capital among urban slum dwellers, Karlan (2005) to examine
whether social capital in the experimental game could predict social capital measured
via non-experimental methods. The use of public good game as a measure of social
capital has even garnered greater attention quite recently. Gilligan et al. (2015) used
it to study the effect of wartime violence on social capital. More recently, Attanasio
et al. (2015) and Cecchi et al. (2016) employed it to gauge the effect of conditional
cash transfer and health insurance on social capital respectively. However, these types
of games are often criticized for having low predictive power for real-life behavior
(REF) (Levitt & List, 2007). To probe the robustness of our results we also used survey
measures of social capital such as households’ participation in community projects,
making informal private transfers to fellow villagers, and membership in local in-
formal institutions such as iddir (a local funeral insurance group in which members
help each other during bereavement) and eqqub (a local rotating saving and credit
association (ROSCA)).

Our experimental setting is a one-shot linear public good game. We chose it so
as to circumvent learning and reputation effects in multi-round public good games
(Cecchi et al., 2016). Moreover, a one-shot public good game has an advantage over
multi-round public good games to avoid subject’s fatigue. The main caveat of one-
shot public game is that it might not measure the outcome of real interest if subjects
do not understand the game. In this study, much care has been taken to ensure that
subjects understood the game. They participated in several trial rounds and were
given questions of comprehension, which should be correctly answered, before they
played the real game. We return to this issue later in the section.

This is how the public good game was played. At the beginning of the experiment
participants were given an initial endowment and asked how much of their endow-
ment they want to contribute to the community project and how much to keep for
themselves. The sum of the contributions in the community project is doubled by
the experimenter and shared equally by all members of the group regardless of their
contribution to the community project. The share of the endowment that is kept pri-
vately is only beneficial to the individual who is keeping it. The payoff function for
individual i from the public good experiment is given as follows;
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π(i) = (Ei − Ci) + α(
4

∑
n=1

Ch) (3.1)

where π(i) denotes the payoff of individual i, Ei is the initial endowment, C(i) is
the contribution of individual i to the public good and α is marginal per capita return
(MPCR) from the public good. In this experiment, MPCR is equals to 0.5, meaning
that each participant would receive 0.5 Birr for each token contributed to the public
good. At the beginning of the experiment, each participant receives an endowment,
Ei, of 20 tokens (which is equivalent to 20 Ethiopian Birr) with one 10, one 5 and five
one Birr notes.

The public good experiment was conducted at local public schools. Upon arrival,
participants were randomly given an identification number and asked to be seated
alone on a desk in a class room. Before the experiment began, we obtained informed
consent from all participants. The experimenters provided oral instructions on the ex-
periment as the majority of the participants were unable to read or write. After the
instructions, we provided them with several examples to ensure they all understood
the game and the calculation of payoffs. We checked for comprehension through sev-
eral exercises and only once all the exercises had been completed and we were sure
all respondents understood the procedures we started the actual experiment. Partici-
pants had the opportunity to ask questions privately but were not allowed to talk with
other participants during the entire experiment. In total, 384 households participated
in the experiment. Sessions took up to one hour. Including a show-up fee, on average,
participants earned 80 Ethiopian Birr.6

After completing the public good experiment, respondents participated in a short
socio-economic survey. This is the common trend in the literature. Of the 384 house-
holds, only one person did not participate in the survey for reasons unrelated to the
research.7 Payments were made privately and in cash, immediately after the survey
had been completed.

3.3.4 Descriptive Statistics

Table B.1 in the appendix shows the summary statistics of sample households. The
total sample size is 383 household heads. Of the total sample, 76% are male headed
households. The average age of a household head is about 41 years and the mean
household size in the sample is 5.24, which is slightly higher than the regional aver-
age. Nearly, 5% of the household heads have secondary levels of education, 22% have

6 80 Birr was equivalent to $3.5 at the time of data collection.
7 Before signing the informed consent, participants were informed that their participation was entirely

voluntary, and that they could withdraw at any time without giving reasons. This one candidate who
left told us on his own that he was leaving because of family reasons.
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primary levels of education, 13% of the respondents have no formal education but can
read and write, while the remainder 60% are illiterate. About 95% and 42% of the sam-
ple households participate in a local funeral insurance (iddir) and local rotating saving
and credit association (eqqub) respectively. The mean landholding of households in
the sample is 4.75 tsimad (approximately 1.19 hectare)8, which is slightly higher than
the regional average of only 1 hectare per household (Pender & Gebremedhin, 2007).
Mean livestock holdings are 4.3 Tropical Livestock Units (TLU).9 Nearly, 45% of the
households in the sample own corrugated iron sheet roof houses and the remaining
55% own houses with a thatched roof. About 75% of the respondents own a mobile
phone and only 20% of the sample households own a radio. On average, participants
contributed about 45% of their endowment to the public good, which is consistent
with earlier evidence on the contribution in the public good game.10

Table B.2 in the appendix presents the balance test of sample households disag-
gregated by their access to WII. Table B.2 shows that for most of variables that are
arguably time invariant, there is no systematic difference between households with
and without access to WII except households with access to WII have more livestocks
and higher participation in the local rotating saving and credit associations (eqqub).
Table B.3 in the appendix also presents the balance test of sample households disag-
gregated by their purchase of WII. The results in Table B.3 show that while insured
and uninsured households are similar in most of the variables tested, we still find
significant differences in four variables across the two groups. Uninsured households
are larger, have more livestock and farming land and are more likely to own houses
with corrugated iron sheet roof than insured households. We control for these dif-
ferences in our regression analysis below and provide further robustness checks to
demonstrate that they are unlikely to drive our main outcomes.

3.4 estimation strategy

We analyze the effect of weather index insurance by estimating the following regres-
sion model:

Sci = α1 + β1 Ii + Xiγ1 + εi (3.2)

where Sci, the number of tokens shared in the public good game by household i, is
our measure of social capital, Ii is a dummy variable that takes value of 1 if household
i has purchased WII, 0 otherwise, Xi is a vector of controls, εi is the random error term,
and β measures the effect of weather index insurance on social capital. We hypothesize
that WII crowds out social capital and we expect β to be negative (β < 0).

8 Tsimad is a local measurement of farm land. 1 hectare ≈ 4 tsimad (Hagosa et al., 2010).
9 1 TLU is equivalent to 0.8 camel, 1 cow, 8 goats or sheep (Storck et al., 1991).

10 In the literature subjects on average contribute 40% - 60% of their endowment to the public good
(Attanasio et al., 2015).
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In equation 3.2 Sci, is continuous. We also generate a dummy variable and catego-
rize respondents as cooperative or not, based on their contribution in the public good
game. To do so, we consider 10 as a threshold contribution amount for the following
three reasons. First, respondents were given an endowment of 20 tokens and 10 is half
of the total endowment. We consider respondents who contributed more than half of
their endowment as high contributors and those who contributed exactly equal to or
less than half of their endowment as low contributors. Second, the median value of
the number of tokens shared in the public good game is also 10. Third, the average
number of tokens shared in the public good game is about 9 tokens which is close
to the threshold amount. Hence, we took 10 as a threshold contribution amount and
categorize respondents accordingly into low and high contributors. We estimate the
following Probit model:

Pr(ScHi = 1|Ii) = α2 + β2 Ii + Xiγ2 + εi (3.3)

where ScHi is a dummy variable that takes a value of 1 if household i has contributed
more than 10 tokens, 0 otherwise. Other notations have the same meaning as in equa-
tion 3.2.

Weather index insurance uptake in our social capital equations 3.2 and 3.3, however,
may be endogenous for the following reasons. First, as the decision to purchase WII
is on a voluntary basis, there is a possibility of self-selection to purchase or not to
purchase WII. Second, there might be omitted variables, such as innate ability, that
simultaneously drive the decision to purchase WII and investment in social capital.
Third, the endogeneity of WII purchase may also be due to a reverse causality from so-
cial capital to WII purchase. Hence, to attenuate the endogeneity concerns we employ
an instrumental variable (IV) approach. However, the use of an IV approach requires
the availability of a valid instrument, z, which satisfies the following two conditions.
First, the instrumental variable should be correlated with the endogenous regressor
(in our case, WII uptake (I)). Second, the instrumental variable should be correlated
with the dependent variable (social capital, (Sc)) only through the endogenous vari-
able (Ii) (Angrist & Pischke, 2008). To estimate the causal impact of an endogenous
WII purchase on social capital we estimate the following equations:

Sci = κ0 + κ1 Ii + Xiλ + εi (3.4)

I∗i = π0 + π1zi + Yiψ + υi (3.5)

Ii =

1, if I∗i > 0

0, if I∗i ≤ 0
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In equations 3.4 and 3.5, εi and υi are correlated, i.e., Cov (εi, υi) 6= 0. Hence, OLS does
not provide consistent estimates. In order to obtain consistent estimates of κ1 while
the Cov (εi, υi) 6= 0, we need to have an instrumental variable, zi, which is correlated
with I and uncorrelated with εi.

The choice of our instrumental variable is guided by the literature. In the literature,
geographical factors such as distance have been identified as key determinants of
various socio-economic variables. As a consequence, several studies used distance
an instrumental variable to attenuate endogeneity concerns.11 In this study, we use
being geographically close to the insurance foreman (distance from farm-household’s
residence to the insurance foreman’s residence) as an instrument for WII uptake.

WII is not an easy concept that farmers with low literacy levels understand in-
stantly. Hence, for farmers to make an informed decision, they need to have adequate
knowledge of the insurance product through substantial training sessions. However,
the insurance companies and other partners mostly provide the trainings for the in-
surance foremen (Madajewicz et al., 2017). The insurance foreman, therefore, acts as
a liaison between the farmers and insurance companies, and plays a vital role in pro-
viding trainings and in turn improving the understanding of farmers about index
insurance, marketing and sales of the insurance product. As the foreman has a better
knowledge of the insurance policy, he is the only person easily reachable to answer
farmers’ questions about the insurance policy. Accordingly, we expect that farmers
living in a closer distance to the insurance foreman have the advantage of getting ad-
equate information about the insurance policy and are possibly more easily inclined
to purchase the insurance product.

We argue that living at a closer distance to the insurance foreman’s home is purely
exogenous. Due to the low mobility of rural farmers, they are less likely to self-select
to be geographically closer to the insurance foreman. Nevertheless, one may speculate
that if the insurance foremen are paid on a commission basis, that is, commensurate
to the number of households decided to take-up insurance, distance to the insurance
foreman’s residence does not play a role because the foreman himself may cover a
broader geographical area to convince farmers to purchase WII. Interestingly, the in-
surance foremen are paid a monthly fixed salary of 900 Ethiopian Birr (approximately
$40), which implies that insurance foremen do not have additional incentives such as
commission payments to convince farmers to purchase WII. In support of this, Mada-
jewicz et al. (2017) report the prevalence of limited knowledge dissemination due to
lack of appropriate incentive mechanisms. This is consistent with the literature on
the role of incentives in the sense that insurance foremen should be paid commensu-

11 Theil & Finke (1983) used distance from the equator as an instrumental variable for per capita income.
In a similar vein, Hall & Jones (1999) also employed distance from the equator as an instrument for
social infrastructure. More recently, Melesse & Cecchi (2017) used distance from markets as instrument
for farm-households market exposure.
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rate to their effort ("pay enough or do not pay at all" - Gneezy & Rustichini (2000)).
Another potential concern is that if the insurance foreman holds other positions in
the village, fore example, if the foreman is a village leader or an agricultural exten-
sion agent, he may directly affect the outcome variable (social capital). In the study
area, the insurance foremen do not assume other positions - they are neither village
leaders nor agricultural extension workers. Any farmer who can read and write is
eligible to be an insurance foreman. The tabia insurance team is in charge of selecting
the insurance foreman. The insurance team advertises the vacancy and then selects
the insurance foreman based on his/her literacy level.12 As the insurance foreman is
appointed by the insurance team, we argue that the appointment process is an admin-
istrative level decision which is unlikely to affect individual household’s decision such
as investment in social capital. The last concern is that the insurance foreman may be
spatially central, and distance from the foreman may be a proxy for marginalization,
which is commonly considered as an important determinant of the density of social
networks. During our data collection, we did not observe a systematic pattern in the
spatial location of the foremen. In any case, if this argument is valid, we expect higher
investment in social capital by insured households residing closer to the foreman. By
contrast, our results show the reverse. Therefore, we argue that being geographically
closer to the insurance foreman is a plausible instrument that affects social capital
only through the decision to purchase WII.

We establish the admissibility of our instrument using a series of tests. First, we
estimate a probit model explaining variation in WII uptake and check whether the
distance to the insurance foreman’s residence significantly affects farm-households
WII uptake. Second, we probe the validity of our instrument by performing the falsi-
fication test in Di Falco et al. (2011). According to the falsification test, a variable is a
valid instrument if it affects the endogenous variable but not the outcome variable of
households that did not receive the treatment. In our case, the distance to the insur-
ance foreman’s residence is a valid instrument if it significantly affects the insurance
uptake variable but not the investment in social capital by the uninsured households.
Third, as the falsification test proposed by Di Falco et al. (2011) put some conditions
in the sense that the instrument should not be correlated with the outcome variable
only for the control group, we further prob the validity of the instrument by relax-
ing this condition. We check whether the instrument has no unconditional correlation
with the outcome variable for both treatment and control groups. Finally, we estimate
an OLS model to check if the instrumental variable has only an indirect effect on the
outcome variable through the WII uptake.

12 In our study area, the highest level of education of an insurance foreman is secondary level of educa-
tion.
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3.5 results

3.5.1 Does WII Crowds Out Social Capital?

We begin our results section by presenting the naïve OLS and Probit estimates. Columns
(1) and (2) of Table 3.2 reports the result of OLS regression model. It shows the
presence of a negative and statistically significant correlation between WII purchase
and social capital. The correlation is economically meaningful: on average, uninsured
households contribute about 2.2 tokens more than insured households. In the pub-
lic good experiment, we ask respondents to make any contribution to the public
good from their initial endowment of 20 tokens. However, their contribution to the
public good might be bounded by their initial endowment. Hence, the dependent
variable, number of tokens contributed to the public good might be right censored.
To address the censoring issue, we also employ a Tobit regression model with right
censoring. Columns (3) of Table 3.2 reports the result of the Tobit regression model
and shows that WII purchase affects social capital negatively and significantly. To be
precise, insured households, on average, contribute about 2.2 fewer tokens than unin-
sured households. As discussed in section 3.4, to check the robustness of our results
in columns (1-3), we generate a dummy dependent variable based on the existing
continuous dependent variable. Hence, columns (4) and (5) present the probit estima-
tion results and show a negative and significant correlation between WII purchase
and making a higher contribution to the public good. This implies that uninsured
households are more likely to be high contributors to the public good than insured
households. More specifically, WII purchase decreases the probability of contributing
more than 10 tokens to the public good by 18 percentage points.

Our regression results in Table 3.2 show that contribution to the public good is cor-
related with a few household covariates. Consistent with the literature, females invest
more than males in social capital. On average, males contribute about 2 fewer tokens
than females. Moreover, the age of the household head positively affects contribution
to the public good. However, the relationship between age and contribution to the
public good is non-linear. The age square variable enters negatively in all regression
models. This implies that contribution to the public good initially increases with age
then decreases after a certain threshold age level. After respondents made their deci-
sion on how much to contribute to the public good and how much to keep for them-
selves, we asked them to reveal their expectations about the average contribution of
other players in their group. This specific question captures the belief of respondents
about others’ contributions to the public good. Consistent with Kocher et al. (2015),
beliefs of respondents about others’ contribution positively and significantly affects
their own contribution to the public good. One token increase in the expectation of
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others’ contribution to the public good, on average, increases own contribution by
about 0.432 tokens.

Table 3.2: OLS, Probit and Tobit Estimates on the Effect of WII on Social Capital

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

OLS OLS Tobit Probit Probit

WII uptake -3.002*** -2.233*** -2.172** -0.222*** -0.178***

(0.811) (0.813) (0.875) (0.064) (0.068)

Age 0.376** 0.267 0.299* 0.058*** 0.063***

(0.175) (0.166) (0.175) (0.021) (0.021)

Age square -0.004* -0.003 -0.003 -0.001*** -0.001***

(0.002) (0.002) (0.002) (0.000) (0.000)

Male -1.552 -1.953* -2.572** -0.067 -0.101

(1.059) (1.016) (1.191) (0.106) (0.113)

Household size -0.030 -0.055 -0.073 -0.008 -0.016

(0.181) (0.174) (0.187) (0.022) (0.022)

Education 0.671 0.444 0.343 -0.001 -0.011

(0.716) (0.701) (0.730) (0.083) (0.084)

Livestock 0.024 -0.010 0.000 -0.005 -0.004

(0.085) (0.086) (0.090) (0.011) (0.011)

Land owned -0.280** -0.155 -0.162 -0.034** -0.021

(0.123) (0.119) (0.121) (0.014) (0.016)

Corrugated iron sheet -1.190 -0.330 -0.265 0.002 0.047

(0.736) (0.717) (0.760) (0.084) (0.093)

Belief 0.576*** 0.436*** 0.466*** 0.063*** 0.051***

(0.072) (0.088) (0.091) (0.010) (0.010)

Religion -1.034 -0.462 -0.515 -0.016 0.003

(0.941) (0.989) (1.137) (0.099) (0.104)

Constant -1.240 3.792 3.369

(3.799) (3.908) (4.075)

Village FE No Yes Yes No Yes

Observations 240 240 240 240 240

R-squared 0.378 0.434

Pseudo R2
0.088 0.353 0.40

Notes. The dependent variable in columns (1), (2), and (3) is the number of tokens shared in
the public good game. The dependent variable in columns (4) and (5) is a dummy variable tak-
ing a value of 1 if household i contributed more than 10 tokens to the public good, 0 otherwise.
Marginal effects are reported in columns (4) and (5). Robust standard errors in parentheses, ***
p<0.01, ** p<0.05, * p<0.1.
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Table 3.3: Tests on the Validity of the Selected Instrument

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

First First Falsification Falsification Falsification Falsification

stage IV stage IV (conditional) (conditional) (unconditional) (unconditional)

test test test test

WII uptake -1.849**

(0.921)

Distance to foreman -0.013*** -0.012*** -0.022 0.024 0.009 0.024

(0.002) (0.002) (0.038) (0.029) (0.030) (0.025)

Age 0.010 0.450** 0.291*

(0.013) (0.187) (0.167)

Age square -0.000 -0.005** -0.003*

(0.000) (0.002) (0.002)

Male -0.168** -1.771 -1.802*

(0.083) (1.226) (1.042)

Household size -0.020* -0.220 -0.049

(0.011) (0.196) (0.173)

Education 0.016 0.156 0.511

(0.043) (0.803) (0.693)

Livestock 0.004 0.035 -0.015

(0.005) (0.095) (0.087)

Land owned -0.014* -0.151 -0.150

(0.008) (0.140) (0.121)

Corrugated iron sheet -0.061 -0.438 -0.409

(0.042) (0.858) (0.730)

Belief 0.002 0.452*** 0.445***

(0.004) (0.125) (0.088)

Religion 0.094*** -0.077 -0.531

(0.036) (1.072) (0.986)

Constant 10.589*** -0.156 9.138*** 2.222

(1.450) (4.997) (1.007) (4.138)

Village FE Yes Yes Yes Yes Yes Yes

Observations 240 240 120 120 240 240

Pseudo R2 0.234 0.315

R-squared 0.003 0.573 0.001 0.437

Notes. The dependent variable in columns (1) and (2) is WII uptake. Whereas, the dependent variable
in columns (3) and (4) is the number of tokens shared in the public good game by uninsured house-
holds. The dependent variable in columns (5) and (6) is the number of tokens shared in the public
good game by insured and uninsured households. Robust standard errors in parentheses, *** p<0.01,
** p<0.05, * p<0.1.

97



weather index insurance and social capital

As mentioned before, WII uptake is non-random, and there is a possibility of self-
selection to purchase or not to purchase WII. To attenuate the potential endogeneity
concern, we use an instrumental variable (IV) approach. We use the distance from
farm-household’s residence to the insurance foreman’s residence as an instrument for
WII uptake. Before running the IV regression model, we check the validity of our in-
strument in several ways. First, to probe whether the instrumental variable is robustly
correlated with the endogenous explanatory variable, we run a series of regression
analysis starting from the most parsimonious specification of column (1) with the in-
strumental variable as the only explanatory variable to the most elaborative regression
specification of column (2) of Table 3.3 where household covariates and village fixed
effects are included in the model. Our regression results show a negative and statis-
tically significant correlation between the distance to insurance foreman’s residence
and purchase of WII. The coefficient for the insurance foreman variable is stable across
all regression specifications. Column (2) of Table 3.3 shows that households living in a
closer distance to the insurance foreman have 12 percentage points higher probability
of being insured. This indicates that the first criterion for a valid instrument - the in-
strument should be significantly correlated with the endogenous explanatory variable
(WII uptake) - is effectively met.

To probe the admissibility of our instrumental variable, we perform the falsification
test in Di Falco et al. (2011). According to the falsification test, an instrument is a
valid instrument if it affects the endogenous variable but not the outcome variable of
households that did not receive the treatment. Columns (3) and (4) of Table 3.3 show
that the instrumental variable has no significant effect on the number of tokens con-
tributed to the public good by the uninsured households, indicating the instrument
satisfies the falsification test.

However, in the falsification test of columns (3) and (4), we imposed a certain restric-
tion or condition in the sense that we test whether or not the instrument is correlated
with the number of tokens contributed to the public good only by the uninsured
households. To further probe the validity of our instrument, we relax the conditional
assumption and test whether or not the instrument has no unconditional correlation
with the number of tokens contributed to the public good by both insured and unin-
sured households. Columns (5) of Table 3.3 shows no significant correlation between
the instrumental variable and the contribution to the public good, indicating that the
instrumental variable has no unconditional effect on the outcome variable. As we have
only one instrument for one endogenous variable, we could not run an overidentifi-
cation test. Although imperfect, we check whether the instrumental variable directly
affects the outcome variable or only indirectly through the purchase of WII. Column
(6) of Table 3.3 reports that while WII uptake has a significant effect on social capital,
the instrumental variable has no significant effect. Based on columns (5) and (6), we
conclude that the instrumental variable has no direct effect on the outcome variable.
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We next turn into running our instrumental regression model. We report the rele-
vance test for the instrumental variable in Table 3.4. The Cragg-Donald Wald F statistic
is reported and used to test the relevance of the instrument. The relevance test for the
instrumental variable in Table 3.4 indicates that being geographically closer to the
insurance foreman is a relevant instrument for WII purchase. Referring to the Stock
et al. (2002) critical values for the relevance test, the associated partial F statistic ex-
ceeds the minimum 10 threshold value, and we reject the null hypothesis of having a
weak instrument. As mentioned before, since we have only one instrument, we could
not run an overidentification test. We, however, showed that the instrumental variable
affects the outcome variable only indirectly through the endogenous explanatory vari-
able, purchase of WII. This indicates that our instrument is relevant in capturing an
exogenous change in the decision to purchase WII.

Columns (1) and (2) in Table 3.4 reports the 2SLS estimates corresponding to the
OLS estimates in columns (1) and (2) of Table 3.2. Columns (3) and (4) also report
IV-LPM (linear probability model) estimates corresponding to the Probit estimates in
columns (4) and (5) of Table 3.2. Columns (1) to (4) of Table 3.4 show that WII purchase
affects social capital negatively and significantly. The coefficient for the WII uptake in
column (2) is -3.9, meaning that insured households contributed about 3.9 fewer to-
kens than uninsured households. Likewise, the coefficient for the purchase of WII in
column (4) is -0.31, meaning that being insured decreases the probability of contribut-
ing more than 10 tokens to the public good by 31 percentage points. Thus, our 2SLS
regression results reinforce the hypothesis that the introduction of formal insurance
mechanisms such as WII may crowd out social capital and suggest that the relation-
ship between WII uptake and social capital is causal - WII uptake lowers investment
in social capital. However, the coefficients of 2SLS estimates are larger than its corre-
sponding OLS estimates. This may be because either 2SLS attenuates measurement
error or mitigates the problem of ’reverse causality’ - the effect of social capital on WII
uptake. If social capital increases WII uptake, OLS estimates may underestimate the
true causal effect of WII uptake on social capital.
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Table 3.4: IV Estimates on the Effect of WII on Social Capital

(1) (2) (3) (4)
2SLS 2SLS IV-LPM IV-LPM

WII uptake -4.878*** -3.870** -0.335** -0.313**
(1.861) (1.824) (0.144) (0.151)

Age 0.416** 0.310* 0.045*** 0.047***
(0.173) (0.166) (0.016) (0.015)

Age square -0.004** -0.003* -0.001*** -0.001***
(0.002) (0.002) (0.000) (0.000)

Male -1.725* -2.048** -0.049 -0.062

(1.034) (0.987) (0.077) (0.075)
Household size -0.072 -0.087 -0.013 -0.015

(0.172) (0.168) (0.016) (0.016)
Education 0.748 0.523 0.010 0.007

(0.701) (0.669) (0.060) (0.060)
Livestock 0.016 -0.014 -0.005 -0.002

(0.083) (0.083) (0.007) (0.007)
Land owned -0.304** -0.181 -0.019** -0.013

(0.118) (0.112) (0.009) (0.009)
Corrugated iron sheet -1.333* -0.526 -0.016 0.005

(0.748) (0.757) (0.063) (0.068)
Belief 0.585*** 0.455*** 0.052*** 0.042***

(0.070) (0.087) (0.006) (0.007)
Religion -0.795 -0.280 0.000 0.010

(0.918) (0.990) (0.078) (0.083)
Constant -1.547 3.003 -0.810** -0.748**

(3.770) (3.887) (0.341) (0.333)
Observations 240 240 240 240

R-squared 0.365 0.424 0.363 0.405

Village FE No Yes No Yes
First stage F-test
Distance to foreman 59.168 59.168 59.168 59.168

R-squared 0.364 0.424 0.364 0.404

Notes. The dependent variable in columns (1) and (2) is the number of tokens shared in the
public good game. The dependent variable in columns (3) and (4) is dummy taking a value of 1

if household i contributed more than 10 tokens to the public good, 0 otherwise. Robust standard
errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

3.5.2 Does WII Premium Payment Modality Matter?

The WII market in Tigray region has a unique feature in the sense that farmers can
purchase insurance either in cash or in labor by working extra days in the Ethiopian
productive safety net program (PSNP), which is one of the largest social protection
programs in Sub-Saharan Africa (Tadesse et al., 2017). PSNP was introduced in 2005 to
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support food-insecure households via its two main components - food/cash-for-work
and direct support of free food access programs. The food/cash-for-work program
targets households who can provide labor in public environmental rehabilitation ac-
tivities. The food/cash-for-work program helps to mitigate chronic food insecurity
problems in the country by creating labor market opportunities for unskilled but able-
bodied households. On the other hand, the direct support of free food aid component
targets households who are unable to provide labor in the public works. PSNP par-
ticipation helps poor farmers to smooth their consumption during good seasons and
to smooth their consumption and protect their productive assets during lean seasons.
To circumvent the liquidity constraint of poor and cash-constrained households, the
insurance companies introduced the insurance-for-work (IFW) model. This model en-
ables poor households who are beneficiaries of the safety net program to pay the
insurance premium in labor by working extra days in the PSNP. However, non-PSNP
households have to pay the insurance premium fully in cash.

In this section, we explore whether purchasing WII either in labor or cash has a
systematically different impact on social capital. To investigate the effect of paying
the insurance premium either in cash or labor on social capital, we group our sample
households into three; (i) households who paid the insurance premium in labor, (ii)
households who paid the insurance premium in cash and (iii) uninsured households
but residing in villages with access to WII. As stated above, of the 240 households, 120

of them are insured households while the remaining 120 are uninsured households
but having the access to WII. Moreover, of the 120 insured households, while 75% of
them paid the insurance premium in labor by working extra days in the PSNP, 25%
of the insured households paid the insurance premium fully in cash.

Hence, to investigate the effect of the payment methods on social capital, we com-
pare households who paid the insurance premium in labor with the uninsured house-
holds and households who paid the insurance premium fully in cash with the unin-
sured households. As shown in Table 3.5 below, purchasing insurance both in labor
and in cash has a significant effect on social capital, which implies that both types
of insured households are responsible for the crowding-out effect. Column (1) of Ta-
ble 3.5 show that insured households who paid their insurance premium in labor
contributed about 2.3 fewer tokens than uninsured households respectively. Likewise,
columns (2) and (5) of Table 3.5 report that purchasing insurance either in labor or in
cash decreases the probability of contributing more than 10 tokens to the public good
by about 18 percentage points.
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Table 3.5: Does WII Premium Payment Modality Matter?
WII premium paid in labor vs Uninsured WII premium paid in cash vs Uninsured

(1) (2) (3) (4) (5) (6)
OLS Probit 2SLS OLS Probit 2SLS

Labor -2.291** -0.176** -4.110*
(0.937) (0.072) (2.242)

Cash -2.214 -0.184** -4.023*
(1.352) (0.079) (2.190)

Age 0.277 0.067*** 0.323* 0.403** 0.077*** 0.393**
(0.176) (0.022) (0.178) (0.169) (0.026) (0.190)

Age square -0.003 -0.001*** -0.003* -0.005** -0.001*** -0.004**
(0.002) (0.000) (0.002) (0.002) (0.000) (0.002)

Male -1.880* -0.107 -1.956* -2.023* -0.126 -2.259**
(1.086) (0.119) (1.047) (1.096) (0.145) (1.056)

Household size -0.030 -0.016 -0.052 -0.252 -0.028 -0.356*
(0.183) (0.023) (0.174) (0.182) (0.026) (0.211)

Education 0.446 -0.017 0.516 0.097 -0.027 0.174

(0.728) (0.088) (0.692) (0.779) (0.099) (0.767)
Livestock -0.013 -0.003 -0.013 0.044 -0.003 0.019

(0.088) (0.012) (0.085) (0.091) (0.014) (0.096)
Land owned -0.167 -0.022 -0.196* -0.144 -0.023 -0.114

(0.123) (0.017) (0.115) (0.130) (0.019) (0.120)
Corrugated iron sheet -0.502 0.039 -0.729 -0.170 0.071 0.113

(0.748) (0.097) (0.806) (0.782) (0.120) (0.772)
Belief 0.412*** 0.051*** 0.431*** 0.475*** 0.059*** 0.517***

(0.092) (0.011) (0.090) (0.117) (0.015) (0.115)
Religion -0.342 0.010 -0.189 -0.124 0.031 -0.089

(1.035) (0.108) (1.029) (1.026) (0.121) (1.037)
Constant 3.660 2.717 1.759 2.318

(4.152) (4.174) (4.249) (4.526)
Village FE Yes Yes Yes Yes Yes Yes
Observations 210 210 210 150 150 150

Distance to foreman -0.010*** -0.011***
(0.002) 0.002

First stage F-test 43.014 36.974

R-squared 0.435 0.424 0.557 0.527

Pseudo R2
0.391 0.464

Notes. The dependent variable in columns (1), (3), (4), and (6) is the number of tokens shared in the public good game. The
dependent variable in columns (2) and (5) is a dummy variable taking a value of 1 if household i contributed more than 10

tokens to the public good, 0 otherwise. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
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3.5 results

Columns (3) and (6) of Table 3.5 report the IV estimation results. The results show
that both types of insured households contributed about 4 fewer tokens than unin-
sured households which reinforce the results in Tables 3.2 and 3.4. The coefficients
are similar for both payment methods across different estimation methods, which
indicates that both types of insured households are almost equally responsible for
the crowding out effect. To further check the robustness of the results in Table 3.5,
we also compare the contribution to the public good between both types of insured
households. We find no significant difference in contribution to the public good be-
tween them, which also indicates that both types of insured households are equally
responsible for the crowding out effect.

3.5.3 Robustness Checks

3.5.3.a The Impact of Access to WII on Social Capital

In this section, following Cecchi et al. (2016), we seek to estimate the effect of having
access to WII on social capital, irrespective of whether individual households took up
the treatment. To gauge the effect of access to WII on social capital, we collected data
from three groups of households - (i) insured households, (ii) uninsured households
residing in villages with access to WII and (iii) uninsured households residing in
villages without access to WII. To this end, we compare contributions to the public
good between households residing in villages with access to WII, thereby pooling
groups (i) and (ii) with households living in villages without access to WII (group iii).

One may argue that villages with and without access to WII may be systematically
different from each other. We, however, believe that access and no access villages are
comparable to each other for the following three reasons. First, as stated before, so
as to have comparable access and no access villages, we exclude all villages that are
not eligible to receive the WII scheme (villages with less vulnerability to frequent
droughts) from our sampling frame. Put differently, the no access villages in our
sampling frame are eligible to receive the WII scheme but were not selected to receive
the access because of the mismatch between satellite climate data and farmers’ self-
reported data. This criterion is more important for the insurance companies to sell
their insurance policy in a certain village as the mismatch between satellite climate
data and farmers’ self-reported data is an indication of the presence of basis risk. The
mismatch may occur due to several reasons, some of them plausibly related to the
difficulty of accurately measuring rainfall data through satellite images in some areas.
We, however, believe that none of these reasons are systematically correlated with our
outcome variable (social capital).

Second, we compare access and no access villages using pre-intervention data. As
already noted, the WII scheme was introduced between 2010 - 2012. Thus, to explore
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whether access and no access villages were comparable before the introduction of the
insurance scheme, we use the 2007 Ethiopian Population and Housing Census data.
While there is no information on social capital in these data, we can still compare in-
tervention and non-intervention villages on the basis of other relevant characteristics,
some of which are plausibly related to social capital. Table 3.6 presents the balance test
of farm households in access and no access villages. Table 3.6 shows that households
in access and no access villages are not systematically different in most of the vari-
ables tested except that no access villages are dominated by male headed households
more than access villages and that no access villages are more religiously diversified
than access villages. Thus, we argue that access and no access villages are comparable
to each other and the assignment of villages into access and no access can arguably
be considered as exogenous.

As shown in Tables 3.2 and 3.4 males invest less in social capital than females.
Accordingly, as no access villages are dominated by male headed households, other
things remain constant, we expect lower contribution to the public good in no access
villages than access villages. Moreover, as religious diversity is associated with lower
provision of public goods (Miguel & Gugerty, 2005), ceteris paribus, we expect house-
holds in no access villages to contribute less to the public good than households in
access villages. We, however, find the opposite effect, suggesting that the observed
imbalance in these pre-intervention variables cannot be driving our results. Third, to
create a better counterfactual, we employ a propensity score matching (PSM). We esti-
mate the propensity score of WII uptake by using the sample with and without access
to WII. Afterwards, we estimate the effect of access to WII on social capital using only
the matched sample.

Table 3.6: Balance Test by Access to WII Using the 2007 Census Data

(1) (2) (3) (4)

No access Access Diff. P-value

Age of the household head 43.720 43.769 -0.049 0.949

Age square 2167.236 2174.412 -7.176 0.925

Male headed 0.732 0.670 0.062 0.005

Marital status of the household head 2.523 2.567 -0.044 0.722

Literacy level of the household head 43.720 43.769 -0.049 0.949

Currently attending school 0.038 0.041 -0.003 0.782

Employment status of the household head 0.166 0.155 0.011 0.532

Religion of the household head 0.627 0.815 -0.188 0.000

Observations 1935

Source: Central Statistical Authority, Ethiopia
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3.5 results

Columns (1) and (2) of Table 3.7 presents the effect of having access to WII on social
capital. The estimation result in column (1) of Table 3.7 shows that the introduction
of WII has a negative and statistically significant effect on social capital. Households
in villages with access to WII on average contribute 0.6 fewer tokens than households
in no access villages. The estimation result in column (2) of Table 3.7 also shows
that households residing in villages with access to WII are less likely to contribute
more than half of their endowment to the public good than households residing in
no access villages. More specifically, having access to WII decreases the probability of
contributing more than 10 tokens to the public good by 15 percentage points.

Next, we investigate which group is driving the crowding out effect, the insured or
uninsured households. For this purpose, first, we compare contributions to the public
good between insured households (group i), and uninsured households residing in
villages without access to WII (group iii). Second, we compare contributions to the
public good between uninsured households with access to WII (group ii) and unin-
sured households without access to WII (group iii). If our results are driven by the
purchase of WII, we expect insured households to contribute fewer number of tokens
to the public good than uninsured households without access to WII. We also expect
no significant difference in contributions to the public good between uninsured house-
holds with access to WII and uninsured households without access to WII unless there
are spillover effects in access villages.

We run a series of specifications starting from the parsimonious specification with
the access to WII as only regressor to the full specification where household covariates
and village fixed effects are included in the model. Results in columns (3) and (4) of
Table 3.7 compare the contribution to the public good between insured households
and uninsured households with no access to WII. We find that insured households
invest less in social capital than uninsured households without access to WII. The
regression result in column (3) of Table 3.7 shows that, on average, WII purchasers
contribute about 1.3 fewer tokens than uninsured households without access to WII.
Likewise, column (4) of Table 3.7 reports that purchasing WII decreases the proba-
bility of contributing more than 10 tokens by 31 percentage points as compared to
uninsured households without access to WII. On the other hand, columns (5) and (6)
of Table 3.7 show that there is no significant difference in contribution to the public
good between uninsured households with and without access to WII. This reinforces
our main findings that the introduction of formal insurance crowds out social capital.
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Table 3.7: The Effect Access to WII on Social Capital
Full-sample Sub-sample Sub-sample

Access (Insured+Uninsured) vs No-access (NA) Insured vs NA Uninsured (A) vs NA

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

Access to WII -0.606** -0.147**
(0.210) (0.062)

Insured -1.259*** -0.310***
(0.244) (0.056)

Uninsured with access (A) 0.334 -0.069

(0.346) (0.066)
Age 0.118 0.024 0.053 0.015 0.336 0.037

(0.206) (0.018) (0.300) (0.020) (0.272) (0.027)
Age square -0.001 -0.000 0.000 -0.000 -0.003 -0.000

(0.002) (0.000) (0.003) (0.000) (0.003) (0.000)
Male -0.694 0.004 -0.355 0.025 0.001 0.057

(1.047) (0.089) (0.981) (0.097) (0.886) (0.080)
Household size -0.120 -0.025 -0.085 -0.028 -0.441 -0.047**

(0.253) (0.021) (0.331) (0.018) (0.282) (0.020)
Education 1.033 0.031 1.558 0.087 0.966 0.031

(0.750) (0.070) (1.145) (0.088) (1.075) (0.105)
Livestock -0.039 0.001 -0.094 0.006 0.015 0.001

(0.064) (0.008) (0.105) (0.009) (0.056) (0.007)
Land owned -0.051 -0.009 -0.030 -0.011* -0.082** -0.013***

(0.096) (0.006) (0.129) (0.006) (0.033) (0.005)
Corrugated iron sheet 1.060 0.076** 1.518 0.070* 1.285 0.106**

(0.792) (0.032) (0.968) (0.040) (0.852) (0.050)
Belief 0.470*** 0.042*** 0.493*** 0.041*** 0.516*** 0.046***

(0.044) (0.005) (0.077) (0.006) (0.070) (0.007)
Religion -0.085 0.017 0.106 0.021 0.826 0.069

(0.914) (0.075) (1.401) (0.080) (0.478) (0.059)
Constant 2.432 1.333 -2.504

(5.279) (7.571) (6.179)
Village FE Yes Yes Yes Yes Yes Yes
Observations 383 383 263 263 263 263

R-squared 0.296 0.268 0.410

Pseudo R2
0.288 0.262 0.306

Notes. The dependent variable in columns (1), (3) and (5) is the number of tokens shared to the public good. The dependent
variable in columns (2), (4) and (6) is a dummy variable taking a value of 1 if household i contributed more than 10 tokens to
the public good, 0 otherwise. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
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3.5 results

3.5.3.b Alternative Measures of Social Capital

As a further robustness check we use two alternative survey-based measures of social
capital: (i) making private transfers to fellow villagers and (ii) financial contributions
to community projects in the past 12 months. We examine if there is any systematic
difference in investments in social capital between insured and uninsured households
living in the same village. We find that the proportion of households who made pri-
vate transfers to fellow villagers or finance community projects among insured house-
holds is about 34% and 74% respectively (standard deviation, 0.044 and 0.040) while
that of those uninsured households is about 45% and 90% respectively (standard devi-
ation, 0.046 and 0.030). This indicates that insured households are less likely to make
private transfers to fellow villagers and finance community projects than uninsured
households.

More formally, our regression result in column (1) of Table 3.8 shows that insured
households are less likely to make private transfers to fellow villagers than uninsured
households. The result shows that insured households have 11.5 percentage points
lower probability of making private transfers to fellow villagers. In a similar vein,
column (3) of Table 3.8 also shows that insured households are less likely to finance
community projects than uninsured households. To be precise, insured households
have 17.7 percentage points percentage points lower probability of contributing to
community projects. However, private transfer to fellow villagers and financial con-
tribution to community projects may be endogenous. To attenuate the endogeneity
concern, we employ an IV approach. We use distance from the farm households’ res-
idence to the insurance foreman’s residence as an instrument to WII uptake. We find
somewhat weaker results in our IV model in columns (2) and (4) compared to the
results in columns (1) and (3). Columns (2) and (4) of Table 3.8, show that although
both making private transfers to fellow villagers and financing community projects
have the expected negative sign, the coefficients enter insignificantly in the IV-LPM
model.

As shown in Table B.3, insured households are relatively poor compared to unin-
sured households. On average, uninsured households own more livestock and farm-
ing land, and are more likely to own houses with improved roof than insured house-
holds. Hence, this may raise an important concern that insured households provided
less transfer (contribution) to fellow villagers (community projects) not because of
WII purchase per se rather because they are relatively poor. To address this concern,
we confine our analysis to those who purchased WII only in cash (non-PSNP partici-
pants) and exclude those who purchased WII in labour (PSNP participants) from the
analysis.

We first demonstrate that uninsured households and insured households (non-
PSNP participants) are balanced and comparable in most of the wealth indicators.
We find that insured households are no more poorer than uninsured households in
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terms of farming land and type of roof. However, insured households still own less
livestock than uninsured households and we control for this difference in our re-
gression analysis. We next examine whether insured households are still investing
less in social capital after we restrict our insured households to the non-PSNP partic-
ipants only. Interestingly, the results remain qualitatively the same. We find that in-
sured households are less likely to provide transfers to fellow villagers and contribute
to community projects. Furthermore, we explore the investment in social capital be-
tween insured households who purchase WII in labour and insured households who
purchase WII in cash. If the argument that insured households provide less transfer
(contribution) because they are disproportionately poor, we expect insured house-
holds who purchase WII in labour (PSNP participants) to transfer (contribute) less
compared to those insured but non-PSNP households. However, our results show the
reverse. Whilst we find that PSNP participants provided significantly more transfers
to fellow villagers than non-PSNP participants, no significant difference is found in
terms of contribution to community projects. To sum up, consistent with our hypothe-
sis and findings from our experimental game, we still find that WII purchase appears
to reduce investment in social capital. To economize on space, we do not provide the
results but make them available upon request.

To further probe the robustness of our results, we examine the effect of WII purchase
on other measures of social capital such as membership in informal institutions -
iddir and eqqub. The coefficients of both variables have the expected negative sign
but not significantly different from zero.13 The lack of significant effect of WII on
iddir membership may be driven by the fact that almost all insured and uninsured
households are members of the funeral insurance group. As shown in Tables B.1
and B.2 in the appendix, about 95% of both insured and uninsured households are
members of iddir, and this is consistent with what is reported in previous studies that
more than 90% of rural households in Ethiopia are members of iddirs (Dercon et al.,
2012). On the other hand, the insignificant effect of WII uptake on eqqub membership
may be because, as farmers are cash-constrained, insured farmers still need to rely on
these kinds of informal financial institutions to pay their insurance premium.

13 Results are available upon request from the authors

108



3.5 results

Table 3.8: Impact of WII on Real-life Measures of Social Capital

Private Transfers Financial Contribution

(1) (2) (3) (4)

Probit IV-LPM Probit IV-LPM

WII uptake -0.115* -0.065 -0.177*** -0.161

(0.068) (0.194) (0.053) (0.132)

Age 0.006 0.004 -0.015 -0.017

(0.023) (0.022) (0.013) (0.013)

Age square -0.000 -0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000)

Male -0.084 -0.078 0.082 0.070

(0.105) (0.099) (0.071) (0.069)

Household size -0.021 -0.018 0.020* 0.026*

(0.022) (0.020) (0.011) (0.014)

Education 0.041 0.032 0.001 0.012

(0.087) (0.080) (0.041) (0.053)

Livestock -0.022* -0.020** 0.005 0.004

(0.012) (0.010) (0.006) (0.005)

Land owned 0.043** 0.041*** -0.010 -0.010

(0.017) (0.014) (0.008) (0.010)

Corrugated iron sheet 0.115 0.105 -0.109** -0.126**

(0.086) (0.083) (0.047) (0.054)

Religion -0.029 -0.028 -0.030 -0.048

(0.115) (0.107) (0.039) (0.048)

Constant 0.191 1.011***

(0.488) (0.257)

Village FE Yes Yes Yes Yes

Observations 240 240 240 240

R-squared 0.107 0.138

Pseudo R2
0.083 0.181

Distance to foreman -0.012*** -0.012***

(0.002) (0.002)

First stage F-test 59.168 59.168

Notes. The dependent variable in columns (1) and (2) is a dummy variable taking a value of 1

if a household provided private transfers to fellow villagers, 0 otherwise. The dependent vari-
able in columns (3) and (4) is a dummy variable taking a value of 1 if a household made finan-
cial contributions to community projects, 0 otherwise. The table reports marginal effects probit
in (1) and (3). Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
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3.5.3.c Propensity Score Matching

To further probe the robustness of our results, that is, the introduction of formal
insurance crowds out pre-existing informal insurance mechanisms, estimates from
the OLS and 2SLS models are compared with estimates obtained using kernel based
matching methods. We are well aware that PSM does not account for selection bias
due to unobservable factors.

The credibility of our matching results depend on whether the two underlying as-
sumptions - conditional independence assumption (CIA) and common support condi-
tion - are satisfied. To check whether the CIA is met, we conduct a two-sample t-test to
test for the difference in observable means for insured and uninsured households be-
fore and after matching. We also conduct a chi-square test for the joint significance of
variables used in the propensity score estimation before and after matching. Table B.5
in the appendix shows that although there were significant differences in some of the
covariates before matching, these differences disappear after matching and matching
has substantially reduced the difference in mean bias between insured and uninsured
households. Table 3.9 presents the chi-square test, pseudo R2 and mean standardized
bias. The chi-square (P>chi2=1.000) test indicates that the covariates are not jointly
significant after matching. Also the low pseudo R2 (Pseudo R2=0.005), indicates no
systematic difference in the distribution of covariates between insured and uninsured
households after matching. Moreover, Table 3.9 presents the mean difference before
and after matching. It shows that the mean standardized bias has reduced from 15.3%
before matching to 3.6% after matching. This implies that matching has reduced total
mean bias by about 77%.

Table 3.9: Matching Quality Test

(1) (2) (3)

Pseudo R2 P>chi2 Mean bias

Before matching 0.078 0.017 15.3

After matching 0.005 1.000 3.6

We then proceed by checking the common support condition after estimating the
propensity scores for insured and uninsured households. The predicted propensity
scores for insured and uninsured households ranges from 0.188 to 0.848, and 0.147 to
0.785 respectively. Thus, the common support condition is satisfied in the region of
0.188 to 0.785, which indicates a substantial overlap between insured and uninsured
groups, as also shown in the propensity scores distributions and density distribution
graphs presented in Figures B.1 and B.2 in the appendix. In sum, this suggests we
have been able to generate comparable groups through matching.

110
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Table 3.10: Impact of WII on Social Capital - Matching Results

Insured Uninsured Difference

Unmatched 7.975 9.433 -1.458*

(0.831)

Matched (ATT) 8 10.336 -2.336**

(0.935)

Notes. Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

Table 3.10 presents the treatment effect of WII on social capital. We used Kernel
matching with the default kernel type and bandwidth. Table 3.10 presents a negative
and statistically significant effect of WII on social capital. However, the coefficient of
matching estimates are larger than the coefficients in OLS estimates but smaller than
the coefficients in the 2SLS estimates, indicating the presence of selection-bias due to
observable and unobservable factors. Our matching estimates remain robust for other
matching algorithms such as nearest neighbour matching.

3.5.4 Impact Pathways

In this section, we attempt to uncover the channels through which WII crowds out
social capital. First, we scrutinize the argument put forward by (Boucher & Delpierre,
2014) that the introduction of WII may crowd out informal risk sharing arrangements
if the informal risk sharing groups suffer from a moral hazard problem. That is, WII
may encourage insured households to adopt or experiment very risky technologies
and impose external costs on the informal risk sharing groups, specifically, on the
uninsured ones, who in turn respond by lowering their investment in social capital.
For moral hazard to be a causal mechanism in this context, we should observe insured
households to significantly adopt more risky technologies such as chemical fertilizer
and improved seed than uninsured households. Also, we should observe lower con-
tribution among uninsured households, driving the crowding out effect. However, we
do not find a significant difference in technology adoption between insured and unin-
sured households.14 Moreover, insured rather than uninsured households made lower
contributions to the public good, suggesting that moral hazard is unlikely to be the
underlying mechanism.

14 To check whether insured households adopt more risky technologies than uninsured households, we
collected data on households adoption of chemical fertilizer, improved seeds and pesticides. We ran
Probit and IV-LPM models and find no significant difference in the adoption of these technologies
between insured and uninsured households. Details are available upon request.
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Table 3.11: Free-riding and Self-sufficiency Behaviours as the Causal Mechanisms?

No Free-riding Self-sufficiency

(1) (2) (3) (4)
Probit IV-LPM Probit IV-LPM

WII uptake -0.105* -0.428** 0.191** 0.361**

(0.062) (0.183) (0.075) (0.167)
Age -0.018 -0.006 0.021 0.014

(0.018) (0.020) (0.022) (0.020)

Age square 0.000 0.000 -0.000 -0.000

(0.000) (0.000) (0.000) (0.000)
Male -0.047 -0.078 0.088 0.092

(0.077) (0.093) (0.088) (0.085)
Household size 0.030 0.017 -0.005 0.005

(0.021) (0.020) (0.023) (0.019)
Education -0.133* -0.092 0.229*** 0.185**

(0.072) (0.072) (0.083) (0.075)
Livestock 0.019** 0.014* -0.030*** -0.024***

(0.009) (0.008) (0.011) (0.008)
Land owned -0.023* -0.023* 0.011 0.011

(0.013) (0.012) (0.014) (0.014)
Corrugated iron sheet -0.135* -0.155** 0.181** 0.183**

(0.071) (0.066) (0.080) (0.072)
Religion 0.076 0.104 -0.204* -0.169*

(0.100) (0.106) (0.118) (0.087)
Constant 0.957** 0.223

(0.441) (0.463)

Village FE Yes Yes Yes Yes
Observations 240 240 240 240

R-squared 0.024 0.188

Pseudo R2
0.122 0.193

Distance to foreman -0.012*** -0.012***
(0.001) (0.001)

First stage F-test 59.168 59.168

Notes. The dependent variable in columns (1) and (2) is a dummy variable taking a value of
1 if the respondent believes that most people in the village would try to be fair, 0 otherwise.
The dependent variable in columns (3) and (4) is also is a dummy variable taking a value of
1 if the respondent believes that he can be successful on his own, 0 otherwise. The table re-
ports marginal effects probit in (1) and (3). Robust standard errors in parentheses, *** p<0.01,
** p<0.05, * p<0.1.
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3.6 conclusion

Second, one may think that WII creates a positive externality thereby inducing free-
riding behavior among the uninsured that insured households anticipate, thereby
lowering their contribution (De Janvry et al., 2014). Third, the effect may be due
to what we call self-sufficiency behavior. Yet, as both effects would go in the same
direction (i.e. reduced contributions among the insured), it is hard to empirically dis-
entangle between the two. Although far from perfect, our data goes some way in
examining the two explanations. In our survey we included questions about house-
holds’ self-sufficiency behavior and their perception about the free-riding problem in
their villages. More precisely, to measure households’ self-sufficiency behavior follow-
ing Di Tella et al. (2007) we ask households: "Do you believe that it is possible to be
successful on your own, or a large group that supports each other is necessary?" In
a similar vein, to measure problems of free-riding in each village, we ask households
the question in the World Value Survey (WVS) questionnaire: "Do you think most peo-
ple in this village would try to take advantage of you if they got a chance, or would
they try to be fair?"

The proportion of households answering "it is possible to be successful on your
own" and "village people would take advantage of you if they got a chance" among
those who have purchased WII is 0.483 and 0.342 respectively (standard deviation,
0.0458 and 0.044) while that of those who have not purchased WII is respectively
0.325 and 0.25 (standard deviation, 0.0429 and 0.040). Similarly, our regression results
in Table 3.11 show a statistically significant correlation between purchase of WII and
perception about villagers free-riding and self-sufficiency behavior, both in the probit
and IV (we use the distance from farm household’s residence to the insurance fore-
man’s residence as an instrument) models. Thus, insured households are more likely
to perceive that fellow villagers would free-ride on them if they got a chance and are
more likely to believe that they can be successful without the support of a large group,
suggesting both mechanisms may be at work.

3.6 conclusion

This study provides the first empirical evidence on the impact of weather index in-
surance (WII) on social capital. While index insurance is a promising innovation that
helps small-holder farmers to buffer against weather shocks, the introduction of index
insurance may crowd out pre-existing informal insurance mechanisms and related so-
cial capital. We use a unique data set from a lab-in-the-field experiment from northern
Ethiopia where WII has been commercially traded to small-holder farmers since 2010.
We use contributions in the public good game, and self-reported survey responses on
private transfers to fellow villagers and financial contributions to community projects
as measures of social capital. As the WII uptake was on a voluntary basis, we use an
instrumental variables (IV) approach to attenuate the potential endogeneity concern.
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We utilize the low-mobility of farm households in the rural areas of Tigray region,
northern Ethiopia to instrument WII uptake with the distance from farm household’s
residence to the insurance foreman’s residence. The insurance foreman acts as a liai-
son between farmers and the insurance companies, and plays a paramount role in the
promotion and marketing of the insurance policy.

Our empirical results support the crowding out hypothesis. We find that insured
households contribute fewer tokens to the public good than uninsured households.
Ceteris paribus, insured households contribute about 3.9 fewer tokens to the public
good than uninsured households. In a similar vein, WII uptake decreases the prob-
ability of being high cooperative, that is, contributing more than half of his/her en-
dowment to the public good by 31 percentage points. The WII market in the study
area has a unique feature as farmers have the option to pay their insurance premium
either in cash or in labor. In our sample, we included farm households who paid their
insurance premium either in cash or in labor. We find that both types of insured house-
holds are equally responsible for the crowding out effect, meaning that the payment
method has no systematic impact on the crowding out effect. To probe the robustness
of our findings, we conduct a series of robustness checks. First, we examine the effect
of access to WII, irrespective of whether or not individual households received the
treatment, on social capital. Before estimating the effect of access to WII, we show
that households in access and no access villages are similar in their socio-economic
and demographic characteristics using pre-intervention data - the 2007 Ethiopian Pop-
ulation and Housing Census data. Moreover, using the propensity score matching, we
created better counterfactual. We find that households in access villages invest less in
social capital than households in no access villages and this result is mainly driven
by the insured households. Second, we gauge the impact of WII uptake on alternative
measures of social capital such as transfers to fellow villagers and financial contribu-
tion to community projects. We find that insured households are less likely to make
private transfers to fellow villagers or finance community projects than uninsured
households. Furthermore, we also conduct other robustness checks that all point in
the same direction as our main findings and support the notion that issues of self-
selection are not driving our results.

We next investigate the potential channels through which WII crowds out social
capital. Theoretically, WII may crowd out social capital through; (i) a moral hazard
problem in the informal risk sharing arrangements, (ii) issues of free-riding created
by the positive externality of WII and (iii) self-sufficiency behavior. We find that antici-
pated free-riding by uninsured households and self-sufficiency behavior are plausible
channels through which WII crowds out social capital. We find no support for the
idea that moral hazard is a possible mechanism explaining our results.

Finally, some directions for future research are relevant. First, further studies on the
effect of index insurance on social capital are relevant to probe the robustness of our
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3.6 conclusion

findings in other contexts such as in different population and study area. Second, as
WII and social capital indemnify aggregate and idiosyncratic risks respectively, the
net effect of WII on welfare depends on whether the intended positive effects of WII
outweigh its unintended (crowding out effect) negative effects. On the one hand, WII
may improve welfare through increased technology adoption and productivity. On the
other hand, it may deteriorate welfare as idiosyncratic risks may remain uncovered
as a result of crowding out effect of social capital. Thus far, empirical evidence on the
effect of WII on welfare accounting for such crowding effects is scarce. Third, overcom-
ing such potential unintended (crowding out) effects require novel insurance product
designs and marketing strategies, including for example offering WII to groups in-
stead of to individuals as suggested by Boucher & Delpierre (2014) and De Janvry
et al. (2014). Evaluating and comparing such alternatives is left for future work.
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Table B.1: Summary Statistics - Full Sample

Variable Mean Std. Dev. Min. Max. N

Demographic Characteristics

Age 40.755 11.254 19 75 383

Age square 1787.261 1003.748 361 5625 383

Male 0.76 0.428 0 1 383

Household size 5.24 2.052 1 13 383

Marital status 0.820 0.385 0 1 383

Illiterate 0.598 0.491 0 1 383

Can read and write 0.133 0.34 0 1 383

Primary school 0.219 0.414 0 1 383

Secondary school 0.05 0.217 0 1 383

Wealth

Livestock (TLU) 4.268 4.104 0 20 383

Land size (Tsimad) 4.745 3.471 0 18.5 383

Corrugated iron sheet roof 0.452 0.498 0 1 383

Own radio 0.198 0.399 0 1 383

Own phone 0.752 0.432 0 1 383

Membership in associations

Iddir participation 0.950 0.217 0 1 383

Eqqub participation 0.418 0.494 0 1 383

122



appendix

Table B.2: Descriptive Statistics by Access to WII

No access Access Diff P-Value

Demographic Characteristics

Age 41.091 40.554 0.537 0.652

Age square 1840.028 1755.821 84.207 0.428

Male 0.720 0.7833 -0.063 0.163

Household size 5.056 5.350 -0.294 0.175

Illiterate 0.580 0.608 -0.028 0.591

Can read and write 0.168 0.113 0.055 0.124

Primary school 0.203 0.229 -0.026 0.548

Secondary school 0.049 0.050 -0.001 0.964

Wealth

Livestock 3.025 5.008 -1.982 0.000

Land size 4.555 4.859 -0.305 0.407

Corrugated iron sheet roof 0.504 0.421 0.083 0.117

Membership in associations

Iddir participation 0.930 0.963 -0.032 0.158

Eqqub participation 0.357 0.454 -0.097 0.062

Own radio 0.210 0.192 0.018 0.668

Own phone 0.748 0.754 -0.006 0.897

Observations 240 143
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Table B.3: Descriptive Statistics by WII Uptake

Uninsured Insured Diff P-value

Demographic Characteristics

Age 39.575 41.533 -1.958 0.152

Age square 1673.808 1837.833 -164.025 0.176

Male 0.825 0.742 0.083 0.118

Household size 5.575 5.125 0.450 0.082

Marital status 0.8667 0.8250 0.0417 0.3735

Illiterate 0.625 0.592 0.033 0.599

Can read and write 0.117 0.108 0.008 0.839

Primary school 0.217 0.242 -0.025 0.647

Secondary school 0.042 0.058 -0.017 0.556

Wealth

Livestock 5.752 4.264 1.488 0.008

Land size 5.309 4.409 0.900 0.034

Corrugated iron sheet roof 0.500 0.342 0.158 0.013

Own radio 0.192 0.192 0.000 1.000

Own phone 0.775 0.733 0.042 0.456

Membership in associations

Iddir participation 0.950 0.975 -0.025 0.310

Eqqub participation 0.467 0.442 0.025 0.699

Observations 120 120

Religion of the head 0.7750 0.8500 -0.0750 0.1378
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Table B.4: Determinants of WII Uptake

Probit

Age 0.036*

(0.021)

Age square -0.000

(0.000)

Male -0.079

(0.093)

Household size -0.024

(0.020)

Education 0.085

(0.074)

Livestock -0.006

(0.010)

Land owned -0.028**

(0.014)

Corrugated iron sheet -0.155**

(0.075)

Religion 0.160

(0.099)

Village FE Yes

PseudoR2
0.078

Observations 240

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table B.5: Covariate Balance Test - Matching Quality Test

Variable Match Mean Mean % Reduction t-test

Insured Uninsured %Bias Bias p > |t|

Age U 41,533 39,575 18.6 0.152

M 41,487 41,422 0.6 96.7 0.963

Age square U 1837.8 1673.8 17.5 0.176

M 1834.7 1836.9 -0.2 98.7 0.986

Male U 0.74167 0.825 -20.2 0.118

M 0.7479 0.76837 -5.0 75.4 0.714

Household size U 5.125 5.575 -22.5 0.082

M 5.1597 5.0634 4.8 78.6 0.716

Education U .40833 0.375 6.8 0.599

M .41176 .43198 -4.1 39.3 0.753

Livestock U 42,638 57,519 -34.5 0.008

M 42,996 43,952 -2.2 93.6 0.852

Land owned U 44,092 53,092 -27.5 0.034

M 4,421 44,411 -0.6 97.8 0.959

Corrugated iron sheet U 0.34167 0.5 -32.4 0.013

M 0.34454 0.3331 2.3 92.8 0.853

Religion U 0.85 0.775 19.2 0.138

M 0.84874 0.83285 4.1 78.8 0.739
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Figure B.1: Propensity score distribution and common support for propensity score
estimation
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Figure B.2: Kernel density distribution of propensity scores for treated and control groups
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experimental instructions

Good morning! Thank you very much for coming today to participate in this activity.
Today’s activity may take up to one hour. Thus, if you think you will not be able

to stay that long let us know now, before the activity begins. Please listen to the in-
structions carefully. During the entire activity, it is very important that you do not ask
questions or talk about the activity to any of the other participants. If you have any
question, please raise your hand and the enumerator will come to you and answer
your question privately. It is very important that you obey this rule because violation
of this rule will lead to the exclusion from this activity. Your participation in this ac-
tivity is entirely voluntary and you can withdraw at any time without giving reasons.

This activity aims to study individual and group economic decision makings. In
this activity, you will earn money. The amount you will earn depends on the decision
you make and the decision of other participants with whom you will be grouped. This
money will be paid to you in cash at the end of the activity. Any decision you make
in this activity will be strictly confidential. Since your decision is private, we ask that
you do not reveal your decision to any other participants either during or after the
activity.

In this activity, you will be assigned to a group of four people, that is, there will
be three other people in the group with you. But, you will not know who your group
members are either during or after the activity. At the beginning of the activity, each
of you will be given an envelope with 20 tokens inside. All transactions throughout
this activity will be calculated in tokens. At the end of the activity, the total number
of tokens you have earned will be converted to Birr. In this activity, each token is
equivalent with 1 Ethiopian Birr. After receiving an endowment of 20 tokens, you will
be asked to decide privately how many of these 20 tokens to contribute to a group
project and how many tokens to keep for yourself. You are free to decide how many
tokens (ranging from 0 to 20 tokens) to contribute to the group project and to keep
for yourself. In each group, everyone will benefit equally from the group project but
only you benefit from the amount that you kept for yourself. After all four members
of the group have decided how many tokens to contribute to the group project, the
enumerator will then collect and add up all the contributions. The total number of
tokens contributed to the group project will then be doubled by the enumerator and
shared equally by all four members of the group.

Your earning is computed as the initial endowment 20 tokens minus the number
of tokens contributed to the group project plus half of the sum of number of tokens
contributed to the group project.

To have better understanding about the activity, let us do the following examples.
This is how the activity is played.
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Example 1: Suppose that each participant in the group contributes all their 20 tokens
to the group project.

Total number of tokens in the group project will be: 20+20+20+20=80 tokens. The
enumerator will then double this amount: 2x80=160 tokens. Each member of the group
will receive an equal share of 40 tokens. Since no one keeps for his/herself, total
earning of each group member will be 40 tokens from the group project.
Example 2: Let’s say that one person contributes nothing to the group project but
the other three participants in the group contribute all their 20 tokens to the group
project.

Total number of tokens contributed to the group project will be: 0+20+20+20=60

tokens. The enumerator will then double this amount: 2x60=120 tokens. Each member
of the group will receive an equal share of 30 tokens. Since one person keeps his/her
20 tokens and receives 30 tokens from the group project, his/her total earning will be
50 tokens. While the total earning of the other three members of the group will be 30

tokens.
Example 3: Let’s say that everyone in the group contributes 0 tokens to the group
project.

Total number of tokens in the group project will be: 0+0+0+0=0 tokens. The enumer-
ator will then double this amount: 2x0=0 tokens. Since everyone contributes nothing to
the group project, everybody in the group will receive nothing from the group project.
Since everyone in the group keeps all his/her 20 tokens, each group member’s total
earning will be 20 tokens.
Example 4: Suppose that one person contributes all the 20 tokens to the group project
while the other three members of the group contribute nothing to the group project.

Total number of tokens in the group project will be: 20+0+0+0=20 tokens. The enu-
merator will then double this amount: 2x20=40 tokens. Each member of the group will
receive an equal share of 10 tokens from the group project. Since one person keeps
0 tokens for his/herself, his/her total earning will be only 10 tokens from the group
project. However, the other three members of the group keep all their 20 tokens for
themselves and they receive 10 tokens each from the group project, thus, their earning
will be 30 tokens each.

To have better understanding about the enumerator let’s do the following exercises.
If you have any question, please raise your hand and the enumerator will come to
you and answer your question privately.
Exercise 1: Suppose that each group member contributes 10 tokens to the group
project.

Total number of tokens in the group project will be: [ ] tokens. The enumerator will
then double this amount:[ ] tokens. Each member of the group will receive an equal
share of [ ] tokens from the group project. Total earning of each group member will
be [ ] tokens.
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Exercise 2: Let’s say that two persons contribute nothing to the group project but the
other two persons in the group contribute all their 20 tokens to the group project.

Total number of tokens contributed to the group project will be: [ ] tokens. The
enumerator will then double this amount:[ ] tokens. Each member of the group will
receive an equal share of [ ] tokens from the group project. Thus, the total earning of
two persons who contribute all their 20 tokens will be [ ] tokens and the total earning
of the other two persons who contribute nothing will be [ ] tokens.
Exercise 3: Let’s say that two persons contribute 20 tokens to the group project while
the other two persons contribute 5 tokens to the group project.

Total number of tokens in the group project will be: [ ] tokens. The enumerator will
then double this amount: [ ] tokens. Each member of the group will receive an equal
share of [ ] tokens from the group project. Thus, the total earning of two persons who
contribute all their 20 tokens will be [ ] tokens and the total earning of the other two
persons who contribute 5 tokens will be [ ] tokens.
Exercise 4: Suppose that one person contributes 10 tokens to the group project while
the other three members of the group contribute nothing to the group project.

Total number of tokens in the group project will be: [ ] tokens. The enumerator will
then double this amount: [ ] tokens. Each member of the group will receive an equal
share of [ ] tokens from the group project. Thus, the total earning of one person who
contribute 10 tokens will be [ ] tokens and the total earning of the other three persons
who contribute nothing will be [ ] tokens.

Now, we will start the activity. "Enumerator: please ask participants the following
two questions and record their response on the record sheet."
"1. Indicate how much of your endowment of 20 tokens you want to keep for yourself and
contribute to the group project?"
"2. On average, how much tokens do you think other participants in your group will con-
tribute to the group project?"

All information regarding your contributions and earnings will be kept confidential
and will not be revealed to anyone.
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D O E S E X P O S U R E T O M A R K E T S P R O M O T E FA R M E R S ’
I N V E S T M E N T B E H AV I O R ? E M P I R I C A L E V I D E N C E F R O M
R U R A L E T H I O P I A

abstract

This study investigates the effect of exposure to markets on farm households’ agricul-
tural investment decisions. Specifically, we explore whether and how access to mar-
kets affects farmers’ adoption of risky but profitable technologies in a setting where
farmers can not directly purchase these technologies from the market. This study
provides new evidence by focusing on the demand-side, instead of the supply-side
impact of market exposure on investment decisions. We utilize survey and incen-
tivized experimental data collected from the Tigray regional state of Ethiopia. We use
an Endogenous Switching Probit and IV-Probit models to attenuate the potential self-
selection bias. We find that market exposure induces farmers to adopt agricultural
technologies, such as chemical fertilizer, improved seeds, manure, and row planting.
We test for two potential causal mechanisms through which market exposure may
affect farmers’ agricultural investment behavior: risk-aversion and locus of control.
We find evidence that market exposure promotes investment behavior by attenuating
farmers’ risk-aversion and enhancing their internal locus of control. The findings in
this study suggest that markets promote investment behavior not only through the di-
rect provision of modern technologies but also by shaping farmers’ personality traits
that are essential for investment behavior.

JEL Classification: C93, G22, H41, O17

Keywords: Agricultural investment, locus of control, markets, risk preference, Ethiopia

The chapter is based on:
Nigus, H. Y., Mohnen, P., and Nillesen, E. (2018). Does exposure to markets promote farmers’ invest-
ment behavior? Empirical evidence from rural Ethiopia
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4.1 introduction

Agriculture remains the cornerstone of several developing countries’ economies and
continues to serve as the principal source of income, employment, and foreign ex-
change. However, most existing studies unequivocally point out that the performance
of agriculture did not live up to the expectations. In Sub-Saharan Africa and elsewhere
in developing countries, the sector is still characterized by stagnant and volatile pro-
ductivity (Evenson & Gollin, 2003; Pretty et al., 2011; Suri, 2011; Block, 2014; Barrett
et al., 2017). The use of modern agricultural technologies has been considered as a
pathway to boost productivity and curb the existing high food insecurity and poverty
in the region. However, despite concerted policy efforts to increase the use of modern
agricultural technologies, the adoption rate has been far from complete (Zerfu & Lar-
son, 2010; Sheahan & Barrett, 2017), and the low adoption of improved technologies
remains an empirical puzzle in the literature (Foster & Rosenzweig, 2010).

There is a plethora of explanations for the low take up of productivity enhancing
agricultural technologies, including heterogeneous return to these technologies (Suri,
2011), weather risks (Alem et al., 2010; Dercon & Christiaensen, 2011; Holden & Quig-
gin, 2017), credit and insurance market imperfections (Duflo et al., 2011; Karlan et al.,
2014), social network and learning (Oster & Thornton, 2012; Maertens & Barrett, 2012;
Conley & Udry, 2010; Krishnan & Patnam, 2013), access to agricultural cooperatives
and extension services (Abebaw & Haile, 2013; Krishnan & Patnam, 2013; Minten et al.,
2013), quality of inputs (Bold et al., 2017), access to input and output markets (Zeller
et al., 1998; Minten et al., 2013; Aggarwal, 2018; Aggarwal et al., 2018), knowledge
and education (Asfaw & Admassie, 2004).1 Following Abay et al. (2017), we labelled
these factors as external constraints.

More recently, behavioral economists provide behavioral and psychological expla-
nations pertaining to the low investment in remunerative agricultural technologies
(Duflo et al., 2011; Liu, 2013; Brick & Visser, 2015; Holden & Quiggin, 2017; Bernard
et al., 2014; Abay et al., 2017; Taffesse & Tadesse, 2017). In this regard, Duflo et al.
(2011) find that farmers with time-inconsistent preferences are less likely to invest
in inorganic fertilizer in Western Kenya. Relatedly, an emerging body of literature
suggests that as farmers in the developing world operate in inherently risky environ-
ments, the existing low uptake of agricultural technologies is related to risk-aversion
of farm households. For instance, Liu (2013) finds that risk and loss averse Chinese
farmers’ exhibited substantial delays in the adoption of new technologies (Bt cotton).
Similarly, using laboratory framed field experiments in South Africa, Brick & Visser
(2015) demonstrates that risk-aversion deters the use of modern farming inputs, al-
though index insurance for crop loss is available. The findings of a recent field ex-
perimental study from Central and Southern Malawi by Holden & Quiggin (2017)

1 see Foster & Rosenzweig (2010) for a review.
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also lend support to these empirical findings. The authors show that while risk-averse
farmers are more likely to adopt and dis-adopt drought tolerant and traditional maize
varieties, respectively, they are less likely to use improved maize varieties. Another re-
cent strand of literature argues that farmers’ personality traits, such as locus of control,
are key drivers of technology adoption. Bernard et al. (2014) conducted a randomized
behavioral intervention aiming to improve the aspiration and forward-looking, and in
turn, investment behavior of farm households in Ethiopia. They show that households
who received the behavioral intervention2 have higher aspirations and locus of control,
which in turn translated into a higher propensity of adopting modern farming inputs.
Using multiple longitudinal data from rural Ethiopia, Abay et al. (2017) and Taffesse
& Tadesse (2017) also show that farmers with higher internal and lower external locus
of control are more likely to opt into high-risk-high-return agricultural technologies.
Following Abay et al. (2017), we labelled these factors as internal constraints.

This paper contributes to this bulk literature by linking the internal and external con-
straints to agricultural technology adoption. Particularly, this paper aims to examine
the effect of farmers’ market exposure on their investment behavior - the propensity of
adopting agricultural technologies. We argue that the internal and external factors may
be intertwined, and exposure to markets (an external constraint) may affect farmers’
investment behavior through its effect on the internal constraints, such as risk-preference
and locus of control. This paper is motivated by the economics and psychological liter-
ature that suggests economic preferences and personality traits may be endogenous
and malleable. Economic preferences (Stigler & Becker, 1977) and personality traits
(Andrisani, 1977; Cebi, 2007; Semykina & Linz, 2007; Heineck & Anger, 2010) has
long been considered as exogenous and stable. However, recent theoretical and em-
pirical studies challenged this argument and suggest that preferences (Becker & Mul-
ligan, 1997; Bowles, 1998; Netzer, 2009) and personality traits (Cobb-Clark & Schurer,
2013; Elkins et al., 2017) may endogenously change due to individual experience and
change in economic institutions, including markets. Market experience may alter risk
preferences and locus of control in several ways. First, market experience attenuates
behavioral anomalies, such as the endowment effect (List, 2003), eliminate individual
biases (Smith, 1982), and promote rational behavior (Cecchi & Bulte, 2013; List & Mil-
limet, 2008). Second, exposure to markets may provide a new experience to induce
significant changes in risk preferences (Becker & Mulligan, 1997; Bowles, 1998). Most
notably, market experience may provide individuals with real-world risky environ-
ments such as tradings which involve risky but profitable situations. Market experi-
ence may attenuate risk aversion by either increasing their appetite for risk, reducing
loss-aversion, or both (Melesse & Cecchi, 2017). Likewise, markets may also affect the
internal locus of control by making individuals more self-reliant, self-sufficient, and

2 Farm households who watched stories of fellow farmers who achieved economic success without sup-
port from any governmental and non-governmental organizations.
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less dependent on others (Vohs et al., 2008, 2015), which are important components
of a strong internal locus of control. For instance, a growing body of literature shows
that market societies have a more internal locus of control than non-market societies
(Ross, 2018).

A small but rapidly emerging literature documented that markets significantly af-
fect risk preferences (Melesse & Cecchi, 2017; Haile et al., 2020).34 Although we are not
aware of previous studies on the effect of market experience on the locus of control,
some empirical studies provided indirect pieces of evidence that may lend support
to our premise. Using longitudinal data, Cobb-Clark & Schurer (2013) suggests that
while locus of control is fairly stable in the short and medium-run, it may not be
truly time-invariant. Further, Bernard et al. (2014) shows that the locus of control can
be changed through simple behavioral interventions. In a recent study, Elkins et al.
(2017) also reported that locus of control systematically varies with small but frequent
life events rather than with large and less frequent events. We think that market ex-
perience can be categorized into the former type of events - small but frequent life
events - and may have significant implications on the locus of control.

In this paper, we hypothesize that farmers with high market exposure will exhibit
less risk-aversion and high internal locus of control, and in turn, are more likely to use
productivity-enhancing agricultural technologies. To test the tenability of this hypoth-
esis, we take advantage of a unique, albeit cross-sectional survey and field experimen-
tal data collected from landed farm households in the Tigray regional state of Ethiopia.
Ethiopia, especially, Tigray regional state, is an interesting testing ground to study the
indirect effect of market exposure on farmers’ investment behavior. This is because
in rural Tigray and elsewhere in the country, modern agricultural inputs are primar-
ily supplied through a parastatal agricultural cooperatives (Dercon & Christiaensen,
2011; Abebaw & Haile, 2013; Minten et al., 2013). Interestingly, these cooperatives are
established in nearly all villages in the country, and farmers hardly have a significant
difference in access to these inputs. Markets may thus promote the adoption of mod-
ern farming inputs through attenuating risk-aversion and enhancing internal locus of
control.5

Identifying the causal effect of market exposure on farmers’ investment behavior
is, however, empirically challenging and poses a serious concern for at least two rea-

3 Markets also significantly affect social (Henrich et al., 2001, 2010; Siziba & Bulte, 2012; Dietrich et al.,
2018) and moral (Falk & Szech, 2013; Bartling et al., 2015; Nigus et al., 2021) preferences.

4 The concept of endogeneity of preferences and the role of social, economic, and environmental factors
in the formation of preferences has garnered the attention of researchers over the course of the last
two decades. Existing empirical evidence show that environmental shocks and natural disasters (Page
et al., 2014; Cameron & Shah, 2015; Hanaoka et al., 2018; Kahsay & Osberghaus, 2018; Di Falco et al.,
2019; Sakha, 2019), macroeconomic and financial shocks (Malmendier & Nagel, 2011; Cohn et al., 2015;
Guiso et al., 2018; Sakha, 2019), exposure to violence and crime (Voors et al., 2012; Callen et al., 2014;
Jakiela & Ozier, 2019; Brown et al., 2019) shape preferences.

5 Market exposure may affect investment behavior through a multitude of channels, e.g., via increasing
income, social network, and access to information. Nevertheless, this is beyond the scope of this paper.
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sons. First, market experience and investment decisions may co-evolve - the causal
effect may go from investment behavior to experience in trading. Second, there might
be omitted variables, such as entrepreneurial ability, which drive both market experi-
ence and investment behavior simultaneously. To attenuate these concerns, we employ
an endogenous switching probit (ESP) and instrumental variable (IV) approaches. Fol-
lowing previous studies, we instrument farmers’ market exposure using household-
level distance to the market (Melesse & Cecchi, 2017).6 We find that market exposure
significantly increases the adoption of risky but profitable agricultural technologies.
We show that market exposure alters farmers’ investment behavior by attenuating
risk-aversion and improving internal locus of control.

Our findings contribute to two strands of literature. First, the findings extend the
large literature on the drivers of farm households’ investment behavior. To date, the
existing literature treat internal and external constraints as independent. However, we
argue that both constraints may not be independent, and external factors, such as
markets, may predict the changes in the internal constraints, including preferences and
personality traits. Second, it contributes to the thin literature on the effect of change in
economic institutions on economic preferences and personality traits.7 Our findings
have important policy implications, especially in Sub-Saharan Africa, where concerted
policy efforts are undertaking to spur the use of modern inputs and boost agricultural
productivity. The results suggest that market exposure is an important mechanism to
attenuate risk-aversion and improve locus of control, thereby increasing the adoption
of productivity-enhancing agricultural technologies.

The remainder of the paper proceeds as follows. Section 4.2 provides details on
the field setting, data type, and source. Section 4.3 presents the identification and
estimation strategies. In section 4.3, we present the results of the study. Section 4.4
concludes.

4.2 context and data

4.2.1 Sample and setting

The present study is part of a larger experiment that focuses on whether or not mar-
kets erode socially responsible behavior and the role of regulations and culture on
social responsibility in competitive markets (Nigus et al., 2021). We collected both
survey and monetary incentivized experimental data from a randomly selected 544

farm households belong to 32 tabias8 located in five woredas (districts) in the Tigray

6 Geographical distance has also been employed as an instrument to address the endogeneity concerns
in previous studies (e.g., see Theil & Finke (1983); Hall & Jones (1999); Nigus et al. (2018))

7 To our knowledge, the study by Melesse & Cecchi (2017) is a notable exception to establish a causal
and rigorous effect of market exposure on risk preference.

8 Tabia, synonymous to a village, is the smallest administrative unit in Ethiopia.
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regional state of Ethiopia. Farm households were invited to participate in some lab-in-
the-field experiments, namely, risk, competition, market and joy of destruction, and a
follow-up survey. Farmers first take part in the experimental games and then be in-
volved in a household survey. The household survey extracts detailed information on
farm households’ demographic characteristics, wealth and assets, social capital, self-
reported information on idiosyncratic and covariate shocks. The survey also contains
information on farmers’ locus of control, market exposure, adoption of agricultural
technologies (chemical fertilizer, improved seed, organic fertilizer, and row planting),
etc. Although we collected the data from 544 households, the analysis in this study is
confined to 502 farm households who own agricultural land. This is mainly because
farm households who do not own any agricultural land by default do not adopt any
of the agricultural technologies. The description and descriptive statistics of the vari-
ables used in this study are presented in Table C.1 in the appendix.

4.2.2 Outcome variables

The key variable of interest is farmers’ investment behavior, which is proxied by the
adoption of agricultural technologies. This study focuses on four agricultural technolo-
gies, namely, chemical fertilizer, improved seed, organic fertilizer, and row planting.
Following the standard practice in the literature, we measure technology adoption
using survey data (Dercon & Christiaensen, 2011; Kebede & Zizzo, 2015; Abay et al.,
2017). Agricultural technology adoption is a binary variable taking the value of 1 if
the farmer adopted an agricultural technology, and 0 otherwise.

4.2.3 Mechanisms

4.2.3.a Risk preference

To elicit farmers’ risk preference, we use an incentivized risk game with positive ex-
pected payoffs that follow Gneezy & Potters (1997) and Gneezy et al. (2009). This is
one of the simplest risk elicitation methods one can use, especially in rural areas of
developing countries where the majority of households cannot read and write. At the
beginning of the experiment, subjects received an initial endowment of 30 Birr and
subsequently asked to decide on how much of their initial endowment to keep on
a risk-free account with a zero-interest rate and how much to invest in a risky in-
vestment with a 50% probability of tripling and 50% probability of losing their entire
investment. The precise form of the risk experiment is provided in appendix C.

The main interest in this study is to test whether market exposure affects invest-
ment behavior through attenuating risk-aversion. Hence, we measure households’
risk-aversion as the proportion of the initial endowment, which is not invested in
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a risky investment relative to the total endowment of 30 Birr. Figure 4.1 displays the
distribution of farmers’ risk-aversion index. The figure shows the presence of con-
siderable heterogeneity in the risk preference of the farmers in our sample. While a
relatively large number of farmers (13%) decided not to invest in the risky investment
at all, a non-trivial number of farmers (9%) chose to spend their entire endowment
in the risky investment. Figure 4.1 also reveals that most of the farm households are
risk-averse and decided to invest only about one-third of their entire endowment.
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Figure 4.1: Distribution of Farmers’ Risk-aversion

4.2.3.b Locus of control

We elicit farmers’ locus of control using farmers’ response to Rotter (1966) scale. Specif-
ically, respondents were asked to indicate how much they agree with the statements
presented in Table 4.1 using a five-point Likert scale ranging from “strongly disagree”
to “strongly agree.” We use factor analysis to construct a single index of the five items
measuring locus of control. The use of factor analysis to create a single index of locus
of control is not new. Such an approach has been commonly used in previous studies
exploring the effect of locus of control on various economic outcomes (e.g., see Heck-
man et al. (2006); Caliendo et al. (2015); Cobb-Clark et al. (2016); Abay et al. (2017);
Schurer (2017)). The factor analysis shows that all five items load unambiguously onto
one factor, and we used the first predicted factor in our analysis. Larger values of the
locus of control index correspond to an increasing internal locus of control. For ease
of interpretation, we standardize this index to have zero mean and standard deviation
of 1. Figure 4.2 offers the distribution of the locus of control index. The figure reveals
substantial heterogeneity in farmers’ internal locus of control, with most farmers’ lo-
cus of control concentrated around the mean.
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Table 4.1: Components of Internal Locus of Control

Item Mean Std. Dev

My life is determined by my own actions. 4.221 0.623

When I get what I want, it is usually because I worked hard for it. 4.070 0.68

I am usually able to protect my personal interests. 4.024 0.736

I can mostly determine what will happen in my life. 3.962 0.800

When I make plans, I am almost certain/guaranteed/sure to make them work. 4.046 0.718
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Figure 4.2: Distribution of Farmers’ Internal Locus of Control (Standardized)

4.2.3.c Market Exposure

In the economics literature, exposure to market9 has been defined and measured in
several ways. For instance, Henrich et al. (2001, 2010) and Dietrich et al. (2018) define
exposure to market as the share of calories purchased from the market relative to the
total calorie consumption. Market exposure has also been measured as income earned
from different sources (wage labor, trades, and rent) other than home production.
Furthermore, market exposure was also proxied by the frequency of wage labor and
the frequency of purchasing goods for a future resale (Henrich et al., 2001, 2010). On
the other hand, market exposure has been measured as the average number of actual
transactions (both buying and selling) made in a typical month (Melesse & Cecchi,
2017). Further, market exposure is defined as the number of trips to markets regardless
of whether or not farmers made transactions and the volumes of transactions (Melesse
& Cecchi, 2017; Henrich et al., 2001, 2010).

We measure farmers’ exposure to the market in terms of the average number of
market transactions, instead of the share of consumption goods purchased from the

9 We used market integration and market exposure interchangeably.
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market. This is because measuring market exposure using the former approach offers
several advantages. First, the latter approach captures the buying, not the selling-side
of the market. Second, in developing countries where Ethiopia is not an exception,
the majority of farm households are male-headed households, which constitute more
than 70% of our sample households. However, females are primarily responsible for
the purchase of consumption goods. Hence, the latter approach may impede us from
properly measuring male-headed households’ market exposure. Further, the calorie-
based approach is very susceptible to measurement errors and extreme values com-
pared to the transaction-based measure of exposure to the market. We constructed
two measures of exposure to the market. First is a continuous measure of exposure
to market - market experience - the average number of market transactions made in
a typical month. Second is a binary measure of market exposure - market exposure
- taking a value of 1 if a farm household made greater than the median number of
market transactions, 0 otherwise.

4.3 estimation strategy

This study aims to examine whether and how exposure to large output markets af-
fects farmers’ agricultural investment decisions. However, exposure to markets may
be endogenous as farmers may self-select into making trades (buying and selling) or
not. Perhaps, the endogeneity problem may also eventuate from the opposite direc-
tion due to reverse causality, that is, from farmers’ investment behavior to market
participation. Additionally, there might be omitted variables, such as innate ability
and entrepreneurship, that affect the decision to make trades and farmers’ investment
decisions. Hence, in the absence of randomization, failure to address the endogeneity
concern may impair the causal impact of exposure to markets on investment decisions.
We attempted to address the endogeneity concern by using two econometric models,
which have received considerable attention in the recent econometrics literature - en-
dogenous switching probit (ESP) and instrumental variable (IV) models.

As has already been mentioned, we constructed two proxies of exposure to the
market: (i) “market experience” - a continuous variable capturing the number of ac-
tual market transactions made in a typical month, (ii) “market exposure” - a binary
variable taking a value of 1 if a household made greater than the median number of
market transactions. To estimate the impact of a continuous endogenous regressor -
market experience – on binary outcomes (adoption of agricultural technologies), we
use the IV-probit model. Similarly, we utilize the ESP model to estimate the impact of
a binary endogenous regressor - market exposure – on binary outcomes.

We use both econometric models as each model has its own advantage over the
other. Both estimation methods rely on the normality assumption. The IV-probit per-
forms well when applied to the estimation of binary choice models with continuous
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endogenous regressors such as the market experience variable. On the other hand, the
ESP method fits well when applied to a binary choice model with a binary endoge-
nous regressor. Moreover, as the ESP model relaxes the assumption of the equality
of coefficients of the outcome variable in two regimes, it is more efficient than the IV
strategy. Further, while the ESP model enables to estimate the average treatment ef-
fect on the treated (ATT) and marginal treatment effect (MTE) (Lokshin & Glinskaya,
2009), the IV strategy measures only local average treatment effect (LATE) (Angrist,
1991). Next, we discuss the details of ESP and the IV-probit models.

4.3.1 Endogenous switching probit model

Following Lokshin & Sajaia (2011), consider a farm household with two binary out-
come equations (adoption of modern agricultural technologies) and the criterion func-
tion Mi (market exposure) that determines which regime the farm household faces.

Mi = 1 i f ΓZi + µi > 0

Mi = 0 i f ΓZi + µi ≤ 0
(4.1)

y∗1i = η1X1i + εi y1i = I(y∗1i > 0) (4.2)

y∗0i = η0X0i + εi y0i = I(y∗0i > 0) (4.3)

where y∗1i and y∗0i are the latent variables (use of modern agricultural technologies)
that define the observed binary outcomes y1 and y0 (whether the farm household
adopted improved agricultural technologies) for a household with high or less market
exposure, respectively; Xi is a vector of exogenous variables determining adoption of
agricultural technologies; Zi is a vector of variables that determines market exposure;
η1, η0, and Γ are vectors of unknown parameters to be estimated; and µi, ε1i, and ε0i

are the error terms of the selection and outcome equations, respectively, which are
assumed to be jointly normally distributed with a mean-zero vector and correlation
matrix:

Ω =

1 ρ0 ρ1

1 ρ10

1

 (4.4)

while ρ0 and ρ1 are the correlations between µi, ε0i, and µi, ε1i, respectively, ρ10 is
the correlation between ε0i and ε1i.The statistical significance of either ρ0 or ρ1 is an
indication of the presence of self-selection bias in markets exposure. In addition, the
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likelihood ratio test, ρ0 = ρ1, is used to test the joint independence of equations [(4.1)
- (4.3)]. Equations [(4.1) - (4.3)] can be estimated using the full information maximum
likelihood (FIML) following the procedure of ESP model in previous studies (Lokshin
& Glinskaya, 2009; Lokshin & Sajaia, 2011). However, since we do not observe y1i

and y0i simultaneously, the joint distribution of (ε0, ε1) is not identified, and thus, ρ10

cannot be estimated. The model is identified by nonlinearities of its functional form of
the bivariate normal distribution. Nevertheless, to improve identification, we employ
a variable (household distance to a market) which is believed to affect household’s
market exposure but not to directly influence investment decisions (we will discuss
this in detail later in this section).

The advantage of the ESP model is that it enables us to estimate a range of treatment
effect measures. Following Aakvik et al. (2005) and Lokshin & Sajaia (2011), after esti-
mating the ESP’s parameters, we can calculate a variant of treatment effects - the effect
of the treatment on the treated (TT), the effect of the treatment on the untreated (TU),
the treatment effect (TE), and the marginal treatment effect (MTE) - using equations
4.5, 4.6, 4.7, and 4.8, respectively:

TT(x) = Pr(y1 = 1|M = 1, X = x)− Pr(y0 = 1|M = 1, X = x) =
Φ2(X1η1, Zγ, ρ1)−Φ2(X0η0, Zγ, ρ0)

F(Zγ)

(4.5)

Tu(x) = Pr(y1 = 1|M = 0, X = x)− Pr(y0 = 1|M = 0, X = x) =
Φ2(X1η1,−Zγ,−ρ1)−Φ2(X0η0,−Zγ,−ρ0)

F(−Zγ)

(4.6)

TE(x) = Pr(M = 1, X = x)− Pr(M = 0, X = x) =

F(X1η1)− F(X0η0)
(4.7)

MTE(x, ῡ) = Pr(M = 1|X = x, µ = µ̄)− Pr(M = 0|X = x, µ = µ̄) =

F(
X1η1 + ρ1µ̄√

1− ρ2
1

)− X0η0 + ρ0µ̄√
1− ρ2

0

) (4.8)

where F is the cumulative function of the univariate normal distribution, and Φ2 is
the cumulative function of a bivariate normal distribution. TT is the difference be-
tween the predicted probability of adopting agricultural technologies for households
with high market exposure and the probability of adopting agricultural technologies
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for households if they had no exposure to the market. TU is the expected effect on the
adoption of agricultural technologies if households with less market exposure have
had high exposure to the market. TE is the effect of market exposure for a farmer ran-
domly drawn from the population, and MTE is the effect of the treatment for farmers
with observed characteristics x and unobserved characteristics, µ̄. The average treat-
ment effects (ATT, ATU, and ATE) for the corresponding subgroups of the population
can be calculated by averaging 4.6 through 4.8 over the observations in the subgroups.

4.3.2 Instrumental Variable (IV) Approach

To account for the continuous nature of our key variable of interest (market experi-
ence), we employ the IV-probit model. The IV-probit fits models with a dichotomous
dependent variable and a continuous endogenous regressor. Given the binary nature
of the outcome variable (whether a farm household adopts modern agricultural tech-
nologies or not) and the continuous nature of the endogenous regressor (market ex-
perience), we utilize the IV-probit model.

The IV-probit model can be defined as:

A∗i = Miβ + x1iγ + υi (4.9a)

Mi = x1iπ1 + x2iπ2 + εi (4.9b)

where i = 1, ..., N, Mi stands for a 1 × ρ vector of endogenous variables such as
market experience, x1i is a κ1 × 1 vector of exogenous variables, x2i is a κ2 × 1 vector
of additional instruments, and the equation for Mi is written in reduced form. By
assumption, (εi; υi) ∼ N(0;Σ), where σ11 is normalized to one to identify the model.
β and γ are vectors of structural parameters, and π1 and π2 are matrices of reduced-
form parameters. This is a recursive model: Mi appears in the equation for A∗i , but A∗i
does not appear in the equation for Mi. While we do not observe the latent variable
A∗i , we observe

Ai =

1, if A∗i ≥ 0

0, if A∗i < 0

The necessary condition for identification of the structural parameters requires at
least one instrumental variable for one endogenous variable. We use household-level
distance to market as an instrument for farmers’ market exposure.
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4.4 results and discussions

In this section, we first present the estimation results of the endogenous switching
probit followed by the results of the IV-probit model. Next, we discuss the causal
mechanisms through which market exposure affects farmers’ investment behavior.

4.4.1 Results of Endogenous Switching Probit Model

Tables 4.2, C.3 and C.4 present the estimation results of the full information maximum
likelihood (FIML) of the ESP model. At the bottom of Tables C.3 and C.4, we report
the correlation between the error terms in the selection (µi) and outcome equations
for adopter’s (ε1) and non-adopters of (ε0) of agricultural technologies which is used
to test for the presence of self-selection in market exposure. The tables also report
the wald χ2 test statistic to test the joint independence of the equations. The tables
show that the correlation between the error terms in the selection (market exposure)
and the technology adoption equations of farmers with high market exposure (ρ1) are
negative and statistically significant,10 suggesting that self-selection exists for farmers
with high market exposure. This implies that using the ESP model to account for the
self-selection bias is necessary. The wald χ2 test is also significantly different from
zero, indicating that the regimes of technology adoption for households with high
and less market exposure are distinct, and the ESP model is preferred to probit and
bivariate probit models.

Table 4.2: Impact of Market Exposure on Agricultural Investment Decisions

(1) (2) (3) (4)

ATT ATU ATE MTE

Chemical fertilizer adoption 0.160*** 0.126*** 0.147*** 0.168***

(0.014) (0.014) (0.008) (0.005)

Improved seed adoption 0.493*** 0.442*** 0.477*** 0.644***

(0.013) (0.015) (0.007) (0.010)

Organic fertilizer adoption -0.071*** 0.491*** 0.154*** 0.470***

(0.015) (0.014) (0.005) (0.005)

Row planting adoption 0.333*** 0.623*** 0.456*** 0.936***

(0.017) (0.023) (0.010) (0.013)

Notes. ATT, ATU, ATE, and MTE stand for Average Treatment Effect on the Treated, Average Treat-
ment Effect on the Untreated, Average Treatment Effect, and Marginal Treatment Effect, respectively;
Bootstrapped standard errors; *** p<0.01, ** p<0.05, * p<0.1.

10 Except for the adoption of chemical fertilizer.
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Although the ESP model is identified by the non-linearities in the functional form
of the bivariate normal distribution and does not require exclusion restrictions, for
better identification, we used household-level distance to a weekly market as an exclu-
sion restriction. We run several diagnostic tests to verify the validity of our exclusion
restriction, and these tests are reported in Tables C.3, C.4, and C.5. First, following
Di Falco et al. (2011), we conducted the falsification test - whether the selected instru-
ment (distance to market) affects farmers’ market exposure but not the technology
adoption decisions of farmers with less market exposure. The falsification test for the
admissibility of the exclusion restriction shows that the selected instrument is valid as
the distance to market is negatively and significantly correlated with market exposure
(p < 0.01), but not correlated with the investment decisions of farm households who
are less exposed to the market (Table C.5). Second, in parsimonious and full specifica-
tions, we show that distance to the market negatively and significantly affects market
exposure (not shown, but available upon request). Finally, we executed a series of tests
to validate the admissibility of our results, including the test for the weak and under-
identification of the selected instrument. The results reveal that our instruments are
not weak and correctly identified.

The effects of market exposure on farmers’ agricultural investment decisions, which
are estimated using equations 4.5 through 4.8, are presented in Table 4.2. The results
of the average treatment effect on the treated (ATT) reveals that, on average, market
exposure increases the probability of chemical fertilizer adoption by 16 percentage
points for farmers with high market exposure than in the counterfactual scenario
of less market exposure. In a similar vein, farmers with less than median exposure
to the market would also have increased the adoption of chemical fertilizer by 13

percentage points if they have had high exposure to the market. Further, the results of
the average treatment effect (ATE) indicate that if all farm households have had high
access to the market, they would have increased the adoption of mineral fertilizer
by about 15 percentage points. Since the treatment effects can be influenced not only
by observed factors per se but also by unobserved factors, we compute the marginal
treatment effect (MTE) to address this concern. Table 4.2 report that the MTE results
are qualitatively the same with the average treatment effects, which vary only by
observed characteristics.

Table 4.2 also shows that exposure to the market increases the use of improved
seeds by 49 percentage points compared to the counterfactual case. Likewise, expo-
sure to markets would have led to about 44 percentage points increase in the use of
improved seed among farmers with less than median market exposure. The estima-
tion results from the ATE and MTE also report qualitatively similar results. As shown
in Table 4.2, we also estimated the impact of market exposure on organic fertilizer use.
Market exposure has a differential impact on organic fertilizer use among farmers
with high and less market exposure. While the ATT shows that exposure to market
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decreases the use of organic fertilizer by 7 percentage points for households with high
market exposure, market exposure would have increased organic fertilizer adoption
by 49 percentage points if farmers with less market exposure have had high market
exposure. Finally, we also find that market exposure has a large and significant effect
on the probability of using row planting. It increases the use of row planting by 33

percentage points for farm households with high market exposure compared to the
counterfactual scenario of less market exposure. Likewise, the adoption rate of row
planting of farmers with less market exposure would have increased by 62 percent-
age points if they have had higher than median exposure to the market. Overall, the
estimation results suggest that market exposure significantly affects farmers’ agricul-
tural investment decisions. Interestingly, the estimated coefficients are economically
meaningful and indicate that markets are important institutions in influencing prefer-
ences and behavior besides their indispensable role in the efficient allocation of scarce
resources.

4.4.2 Results of the IV Probit Model

To probe the robustness of our results in section 4.4.1 and to account for the contin-
uous nature of our key variable of interest (market experience), we use the IV-probit
model. Table 4.3 presents IV-probit estimates, using a household-level distance to a
weekly market as an instrument for the market experience. At the bottom of Table
4.3, the Wald test of exogeneity rejects the null hypothesis that market exposure is
exogenous. This suggests that using a naïve probit model may not be appropriate,
instead, the IV-probit model should be used to attenuate the endogeneity concern.
Next, we verify the validity of our instrument – household distance to market. For an
instrument to be valid, it should satisfy two conditions: (i) the instrument should be
correlated with the endogenous variable, and (ii) it should not be correlated with the
outcome variable. Based on previous studies (e.g., see Melesse & Cecchi (2017)), we
believe that household distance to market meets these criteria.

First stage estimates of the IV-probit model are provided in Table C.6 in the ap-
pendix and shows that distance to market is negatively and significantly associated
with market exposure. On average, one hour increase in the distance to the nearest
market leads to a 0.6 decrease in the number of market transactions. The result is
robust across different specifications and with and without controls. Table 4.3 also
reports the Kleibergen-Paap F statistic to test the relevance of the instrument. The
F statistic exceeds the minimum 10 critical values, suggesting that the instrument
is not weak (Stock et al., 2002). The Kleibergen-Paap rk LM statistic for the under-
identification test is also significant, indicating that our model is correctly identified.11

11 Since we have one instrument for one endogenous variable, we are unable to conduct the overidentifi-
cation test.
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Table 4.3 shows that market experience positively and significantly affects farm-
ers’ agricultural investment decisions. Column (1) reports that farmers with a greater
market experience are more likely to adopt chemical fertilizer. Results are robust and
stable even after controlling a battery of control variables (column 2). Columns (3) and
(4) report that market experience has a positive and statistically significant effect on
the adoption of improved seeds. However, although market experience has a positive
effect on the adoption of organic fertilizer, the impact is not statistically significant. In-
terestingly, columns (7) and (8) show that market exposure positively and significantly
affects the adoption of row planting. More precisely, the estimation result shows that
a 1 percent increase in market experience leads to a 28, 28, and 34 percent increase
in the adoption of chemical fertilizer, improved seed, and row planting, respectively.
In a nutshell, the estimation results from the IV-probit model corroborates the results
from the ESP model in section 4.4.1. We probe the robustness of the estimation results
from the ESP and IV-probit models using the conditional mixed process estimator
(CMP) (Roodman, 2011). We find qualitatively similar results that market exposure
promotes farm households’ investment behavior (results are not shown, but available
upon request).
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Table 4.3: Effects of Market Experience on Agricultural Investment Decisions

(1) (2) (3) (4) (5) (6) (7) (8)
Chemical Chemical Improved Improved Organic Organic Row Row
fertilizer fertilizer seed seed fertilizer fertilizer planting planting

Market experience 0.309*** 0.283*** 0.297*** 0.276*** 0.135 0.064 0.315*** 0.336***
(0.065) (0.088) (0.053) (0.068) (0.084) (0.110) (0.046) (0.048)

Age -0.011 0.007 0.040 -0.043

(0.032) (0.027) (0.032) (0.027)
Age square -0.000 -0.000 -0.000 0.000*

(0.000) (0.000) (0.000) (0.000)
Male 0.312* 0.079 0.235 0.240

(0.184) (0.157) (0.167) (0.157)
Household size 0.125*** 0.044 0.022 0.020

(0.045) (0.033) (0.035) (0.033)
Education 0.056 0.119 0.092 -0.027

(0.160) (0.134) (0.146) (0.120)
Land size -0.096** 0.019 -0.066 -0.015

(0.046) (0.036) (0.040) (0.035)
Livestock 0.024 0.045*** 0.079*** 0.038***

(0.020) (0.016) (0.019) (0.014)
Housing condition 0.049 -0.138 -0.489* 0.054

(0.253) (0.205) (0.251) (0.218)
Own phone -0.406** -0.337** -0.445*** -0.314**

(0.177) (0.136) (0.168) (0.122)
Own radio 0.206 -0.167 -0.116 -0.150

(0.162) (0.110) (0.137) (0.112)
Iddir member -0.233 0.276* 0.024 0.389**

(0.185) (0.146) (0.147) (0.163)
Eqqub member -0.258* 0.313** 0.357*** 0.262**

(0.142) (0.128) (0.129) (0.127)
Cooperative member 0.105 0.122 -0.013 -0.096

(0.149) (0.119) (0.121) (0.110)
Distance to FTC -0.002 -0.002 0.002 -0.000

(0.003) (0.003) (0.003) (0.003)
Drought exposure -0.063*** -0.025* -0.027* 0.023

(0.020) (0.015) (0.016) (0.015)
Constant -0.242 0.681 -1.002*** -1.502** -0.430 -0.859 -1.388*** -1.283*

(0.325) (0.816) (0.172) (0.665) (0.295) (0.788) (0.120) (0.678)
Observations 502 502 502 502 502 502 502 502

Wald test of exogeneity χ2 7.48*** 3.28* 19.07*** 8.75*** 1.66 0.06 24.54*** 22.55***
KP rk LM statistic 22.935*** 18.607*** 22.935*** 18.607*** 22.935*** 18.607*** 22.935*** 18.607***
Weak iden test (KP F-Stat) 27.890 22.340 27.890 22.340 27.890 22.340 27.890 22.340

Notes. KP stands for Kleibergen-Paap. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, *
p<0.1.

4.4.3 Mechanisms

In this section, we elucidate some of the causal mechanisms through which market
exposure affects agricultural investment decisions. As has already been mentioned,
access to the market may affect farmers’ investment behavior in multiple ways. How-
ever, in this paper, we emphasize only on the personality traits - risk preference and
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locus of control - that are largely acknowledged by the recent theoretical and empirical
studies as key determinants of the adoption of risky but profitable technologies.

Before discussing our main results, we first probe the findings of earlier studies on
whether the adoption of agricultural technology is correlated with risk preference and
locus of control.12 Table C.7 shows that risk-aversion is negatively and significantly
associated with the adoption of agricultural technologies. Similarly, a greater internal
locus of control is positively and significantly associated with modern agricultural
technologies use. Particularly, the internal locus of control is positively and signifi-
cantly correlated with the adoption of chemical fertilizer and improved seed. These
results reaffirm the role of personality traits on investment decisions, specifically, the
role of risk-aversion (Liu, 2013; Brick & Visser, 2015; Holden & Quiggin, 2017) and
internal locus of control (Abay et al., 2017; Taffesse & Tadesse, 2017; Bukchin & Ker-
ret, 2020) on agricultural households’ investment decisions. Next, we present whether
market exposure is associated with causal mechanisms. We first present the results of
a descriptive analysis followed by the results of the endogenous switching regression
model and 2SLS.

Figure 4.3 compares farmers’ risk-aversion and locus of control across those with
relatively high and less market exposure. The figure shows that farmers with high
market exposure are less risk-averse compared to farmers with less market exposure
(P < 0.10). Figure 4.3 also shows that farmers with high exposure to markets have a
greater degree of internal locus of control (P < 0.001). In sum, we find that market
exposure attenuates farmers’ risk-aversion and boost their internal locus of control.13

Figures C.1 and C.2 in the appendix provide the distribution of farmers’ risk-
aversion and internal locus of control across farm households’ with high and less mar-
ket exposure. The figures support the results from Figure 4.3 in the sense that market
exposure attenuates risk-aversion and enhances internal locus of control. However, the
results of the unconditional mean difference test do not provide causal effects due to
the fact that market exposure may be endogenous and the difference in risk-aversion
and locus of control may not be the result of the difference in market exposure per
se, rather it might also be due to differences in observable and unobservable factors.
To address this concern, we present the estimation results of the endogenous switch-
ing and instrumental variable (IV) regression models in sections 4.4.3.a and 4.4.3.b,
respectively.

12 Interestingly, we find no statistically significant correlation between risk-aversion and locus of control
(-0.051, 0.252 (P-value)).

13 To probe the robustness of our findings in Figure 4.3, we also estimate a non-parametric regression
(non-parametric series and kernel regressions) of the distance to market on risk aversion and locus of
control. We find qualitatively similar results in that while an increase in distance to market increases
farmers’ risk-aversion and it decreases farmers internal locus of control. Results are available upon
request from the authors.
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Figure 4.3: Market Exposure, Risk-aversion and Locus of Control, 95% CI

4.4.3.a Results of Endogenous Switching Regression model

Table 4.4 and Table C.8 in the appendix present the FIML estimates of the endogenous
switching regression (ESR) model. Before discussing the impact of market exposure
on risk-aversion and locus of control, we first discuss the model diagnosis. The Wald
χ2 test for joint independence of the outcome equations (risk-aversion and locus of
control) and the selection equation (market exposure) presented in Table C.8 in the ap-
pendix shows that the outcome and selection equations are not independent (Abdulai
& Huffman, 2014). These suggest that OLS regression may yield biased estimates due
to unobserved factors simultaneously affecting market exposure, and farmers’ locus
of control and risk-aversion.

Table 4.4 presents the estimates of the average treatment effect on the treated, on
the untreated, and the transitional heterogeneous treatment effects under actual and
counterfactual conditions.14 The results show that market exposure significantly de-
creases risk-aversion. The expected proportion of the amount of money not invested
in the risky investment by households with high and less market exposure is 0.541

and 0.582, respectively. In the counterfactual case, farmers with high market expo-
sure would have invested 14 Birr less in the risky investment if they have had less
exposure to the market. On the other hand, farmers with less market exposure would
have invested 5 Birr more if they had high exposure to the market. The estimation
results suggest that market exposure significantly attenuates risk-aversion. However,

14 This study aims to investigate whether market exposure promotes farmers’ investment behavior by
attenuating risk-aversion and enhancing locus of control. Thus, to economize on space, the detailed
ESR model estimates such as the drivers of market exposure and the determinants of risk-aversion
and locus of control other than market exposure are not discussed, but the full estimation results are
available in Table C.8.
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the heterogeneous treatment effect is negative, indicating that the impact of market
exposure is significantly smaller for farmers with less market exposure compared to
those with high market exposure. The estimation results are consistent with the find-
ings of a recent study by Melesse & Cecchi (2017) who used similar risk preference
elicitation experimental game in the Amhara regional state of Ethiopia and find that
market exposure reduces risk-aversion.

Table 4.4: Impact of Market Exposure on Risk-Aversion and Locus of Control

Exposure stage

Outcomes Household type Exposed Not exposed Treatment effects

Risk-aversion High exposure (ATT) 0.541 1.212 -0.672***

Low exposure (ATU) 0.420 0.582 -0.162***

Heterogeneous effects -0.510***

Locus of control High exposure (ATT) 0.198 -0.138 0.336***

Low exposure (ATU) 1.694 -0.251 1.945***

Heterogeneous effects -1.609***

Notes. ATT and ATU stand for Average Treatment Effect on the Treated and Average Treatment Effect on

the Untreated, respectively; Robust standard errors; *** p<0.01, ** p<0.05, * p<0.1.

Table 4.4 also presents the impact of market exposure on internal locus of control.
The results show that market exposure increases the internal locus of control by 0.2
standard deviations. On the other hand, farmers with less market exposure would
have increased their internal locus of control by 1.70 standard deviations if they have
had high exposure to the market. However, the transitional heterogeneity effects for
internal locus control is negative, suggesting that the impact is smaller for farmers
with high market exposure compared to those with less market exposure. The results
from the ESR model reaffirms that locus of control may not be truly time-invariant
(Cobb-Clark & Schurer, 2013) and may systematically vary with small but frequent
life events (Elkins et al., 2017). In a nutshell, the estimation results of the ESR model
show that market exposure attenuates risk-aversion and enhances locus of control,
and thus, promotes the adoption of high-risk-high-return technologies.
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4.4.3.b Results of the Instrumental Variable Estimation

To validate the results of the ESR model in section 4.4.3.a, we employ the instrumen-
tal variable (IV) method. The endogeneity test indicates that market exposure is in-
deed endogenous, and OLS may provide biased estimates. Household-level distance
to a large weekly market is used as an instrument for both the continuous and bi-
nary measures of market exposure. We used the Kleibergen-Paap F statistic to test for
weak instruments. Table 4.5 shows that the F statistic is greater than the minimum 10

threshold values of Stock et al. (2002), suggesting that our instrument is not weak.15

Table 4.5 also provides further support for the validity of our instruments in that
the Kleibergen-Paap rk LM statistic which is used to test for the under-identification
shows that the models are correctly identified. Table C.9 in the appendix also reports
that household distance to the market negatively and significantly affects farmers’
market exposure. The results are robust to different specifications and even after con-
trolling a large battery of controls.16

Table 4.5 shows that market exposure significantly affects risk-aversion and internal
locus of control. The most parsimonious specifications in columns (1) and (3) indicate
the prevalence of negative and significant association between market exposure and
risk-aversion. Column (1) suggests that risk-aversion decreases as farmers’ market ex-
perience increases. Similarly, column (3) shows that the binary market exposure is also
negatively associated with risk-aversion. In columns (2) and (4), we added a battery
of controls. However, adding the control variables does not attenuate the significant
effect of both the continuous (column 2) and the binary (column 4) measures of mar-
ket exposure. Results for the internal locus of control are provided in columns (5)
through (8). In columns (5) and (7), we again present the parsimonious specifications.
The estimation results show that higher market exposure is positively associated with
the internal locus of control. However, including relevant controls into the analysis
attenuates the effect of market exposure (columns 6 and 8). Nevertheless, in sum, our
estimation results suggest that market exposure stimulates agricultural investment be-
havior through attenuating risk-aversion and improving non-cognitive skills such as
locus of control.

15 Since the threshold values for strong instruments do not exist for the Kleibergen-Paap statistic, follow-
ing Baum et al. (2007), we apply the Stock and Yogo critical values in order to test for weak IV.

16 However, as we have only one instrument for one endogenous variable, we could not conduct the
over-identification test.
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Table 4.5: Impact of Market Exposure on Risk-Aversion and Locus of Control

(1) (2) (3) (4) (5) (6) (7) (8)
Risk Risk Risk Risk Locus Locus Locus Locus

aversion aversion aversion aversion of control of control of control of control

Market experience -0.093*** -0.078*** 0.153** 0.082

(0.026) (0.026) (0.076) (0.076)
Market exposure -0.582*** -0.513*** 0.957** 0.541

(0.174) (0.190) (0.485) (0.509)
Age -0.001 -0.002 0.052** 0.053**

(0.007) (0.007) (0.026) (0.026)
Age square 0.000 0.000 -0.001** -0.001**

(0.000) (0.000) (0.000) (0.000)
Male -0.096** -0.116** 0.146 0.166

(0.041) (0.047) (0.112) (0.115)
Household size -0.012 0.006 0.041 0.023

(0.009) (0.011) (0.025) (0.029)
Education 0.027 0.027 0.215** 0.215**

(0.032) (0.038) (0.096) (0.097)
Land size -0.001 0.003 0.001 -0.003

(0.010) (0.011) (0.027) (0.027)
Livestock -0.005 -0.002 0.018 0.015

(0.004) (0.005) (0.012) (0.011)
Housing condition -0.030 -0.057 0.430** 0.459**

(0.048) (0.064) (0.201) (0.198)
Own phone -0.026 -0.042 -0.003 0.013

(0.036) (0.040) (0.117) (0.114)
Own radio 0.029 0.006 0.100 0.124

(0.033) (0.036) (0.095) (0.089)
Iddir member -0.037 -0.052 0.162 0.177*

(0.034) (0.042) (0.100) (0.100)
Eqqub member 0.009 0.015 -0.101 -0.108

(0.030) (0.036) (0.089) (0.091)
Cooperative member 0.030 0.042 0.246*** 0.233***

(0.030) (0.034) (0.082) (0.083)
Distance to FTC 0.000 -0.000 -0.000 -0.000

(0.001) (0.001) (0.002) (0.002)
Drought exposure 0.007* 0.006 0.016 0.017

(0.004) (0.004) (0.011) (0.011)
Constant 0.879*** 0.912*** 0.891*** 0.957*** -0.526** -2.570*** -0.545* -2.618***

(0.086) (0.170) (0.099) (0.181) (0.263) (0.627) (0.280) (0.635)
KP F-Stat 27.89 22.34 20.86 14.34 27.89 22.34 20.86 14.34

KP rk LM statistic 22.935*** 18.607*** 22.935*** 18.607*** 22.935*** 18.607*** 22.935*** 18.607***
Observations 502 502 502 502 502 502 502 502

Notes. KP stands for Kleibergen-Paap. Robust standard errors in parentheses, *** p<0.01, ** p<0.05,
* p<0.1.

Table 4.5 also shows that a range of variables affects farmers’ risk-aversion and
internal locus of control. Male-headed households are less risk-averse compared to
female-headed farm households. Farmers who reside in villages exposed to frequent
droughts are also more risk-averse than those who live in villages with less exposure
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to drought. On the other hand, internal locus of control non-linearly decreases with
the age of the household. Consistent with Abay et al. (2017) and Taffesse & Tadesse
(2017), locus of control initially increases with the age of the household head but de-
clines after a certain age limit. Literate farmers have a relatively higher internal locus
of control compared to the illiterate farmers that is in line with the findings of previ-
ous studies (Heckman et al., 2006). Relatively wealthy households (farmers who own
houses with at least average condition) have a higher internal locus of control. Fur-
thermore, internal locus of control is positively associated with membership in social
networks such as membership in funeral insurance and agricultural cooperatives.

4.5 conclusion

Understanding farmers’ investment behavior is key to spur the adoption of modern
farming inputs, thereby boost productivity and facilitate agricultural transformation
in Sub-Saharan Africa. The existing literature, however, points out that the rate of
investment in improved farming technologies in the region is rather slow, which re-
sulted in low agricultural productivity. There is an extensive theoretical and empirical
literature devoted to uncovering the constraining factors for the adoption of these
technologies. A large body of literature demonstrates that external factors, including
imperfect credit and insurance markets, transaction costs, quality of inputs, and het-
erogeneous returns to farming inputs (Duflo et al., 2011; Suri, 2011; Minten et al., 2013;
Karlan et al., 2014; Bold et al., 2017) explain the low level of investments in profitable
agricultural technologies. Recently, economists are increasingly pushing the frontiers
of the economics of technology adoption literature to accommodate behavioral drivers
(internal constraints) of risky but high return technologies (Duflo et al., 2011; Bernard
et al., 2014; Abay et al., 2017; Taffesse & Tadesse, 2017). However, to date, both strands
of literature considered internal and external constraints as independent. This paper ar-
gue that internal and external constraints are interdependent, and external factors such
as markets may predict the change in internal constraints, including risk preferences
and locus of control, which in turn, influence the use of modern farming inputs.

In this paper, we investigate whether markets affect farmers’ investment behavior
by altering their preferences (risk aversion) and personality traits (locus of control). To
this end, we utilize survey and lab-in-the-field experimental data collected from 544

farm households in Tigray regional state of Ethiopia. Ethiopia is an interesting con-
text to test if this hypothesis indeed holds. This is due to the fact that in the country,
agricultural inputs are supplied by the parastatal agricultural cooperatives, that are
available in every village. However, in the absence of random or exogenous exposure
to markets, identifying the causal effect of market exposure is challenging due to the
potential endogeneity problem stemmed from simultaneity and omitted variable bi-
ases. To address these concerns, we employ the endogenous switching probit (ESP)
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and IV - probit models. The diagnosis tests in both models show that market experi-
ence is indeed endogenous and the use of ESP and IV - probit is preferred than the
naïve probit or bivariate probit models.

We find that greater market integration promotes farmers’ investment behavior -
use of productivity enhancing inputs such as chemical fertilizer, improved seeds, or-
ganic fertilizer and row planting. The findings show that farmers with higher market
exposure tend to be less risk-averse and have high internal locus of control, and in
turn, are more likely to adopt these farming inputs. Likewise, farm households with
less market exposure would have substantially reduced their risk-aversion and in-
creased their internal locus of control, and thereby would have used more improved
agricultural technologies. The average treatment effects from the ESP model also
shows that farmers would have increased use of chemical fertilizer, improved seeds,
organic fertilizer and row planting by 15, 48, 15, and 46 percentage points, respectively.
Our results are robust to alternative measures of market exposure, and different spec-
ifications and estimation strategies.

Our study contributes to the extensive economics of technology adoption litera-
ture. We provide new evidence that internal and external factors which predict farm-
ers’ technology adoption decisions are interdependent, and external constraints such
as markets may influence farm households investment behavior by modifying inter-
nal constraints (risk preference and locus of control). This paper, therefore, suggests
alternative pathways through which adoption of improved technologies could be in-
creased in developing countries, specially, in Sub-Saharan Africa. Further, our findings
also contribute to the growing literature on whether preferences and personality traits
are endogenous and malleable. Particularly, we add to the thin literature on the effect
market exposure on risk preference. Consistent with the findings by Melesse & Cecchi
(2017), market exposure significantly and robustly attenuates risk-aversion. Addition-
ally, in line with Cobb-Clark & Schurer (2013) and Elkins et al. (2017), we show that
locus of control may not be truly time-invariant and systematically respond to small
but more frequent life events, such as market participation.

Finally, while our findings are informative and stimulate further research, we are
constrained by lack of experimental and longitudinal data. Since this paper is based
on cross-sectional data, it warrants further investigation through exogenously varying
farmers exposure to markets. The Sub-Saharan African Challenge Program (SSA-CP)
which involves penetration of markets in remote villages and linking farmers to re-
gional and national markets is an interesting example (see Siziba & Bulte (2012) for
details). Additionally, further research is needed to probe the robustness of our find-
ings using longitudinal data to better understand on the dynamics risk aversion and
locus of control, and thus, investment behavior.
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Table C.1: Variable Definitions and Summary Statistics

Variables Descriptions of variables Mean Standard Deviation

Outcome Variables

Chemical fertilizer Dummy: =1 if the respondent used chemical fertilizer, =0 otherwise 0.843 0.365

Improved seed Dummy: =1 if the respondent used improved seed, =0 otherwise 0.51 0.5

Organic fertilizer Dummy: =1 if the respondent used organic fertilizer, =0 otherwise 0.514 0.5

Row planting Dummy: =1 if the respondent used row planting, =0 otherwise 0.323 0.468

Mechanisms

Risk aversion Continuous: Risk aversion index 0.558 0.281

Locus of control Continuous: Locus of control index (standardized) 0 1

Treatments

Market transactions Continuous: Average number of market transactions (buying & selling) per month 3.436 2.586

Market exposure Dummy: =1 if the respondent has high market exposure, =0 otherwise 0.591 0.492

Instrument

Distance to market Continuous: Respondent’s distance to the nearest weekly market 1.806 0.886

Controls

Age Continuous: Age of the household head 43.972 11.84

Male Dummy: =1 if the household head is Male, =0 Female 0.737 0.441

Household size Continuous: number of persons in the household 5.787 2.073

Education Dummy: =1 if the household head attend formal education, =0 otherwise 0.582 0.494

Tsimad Continuous: Agricultural land size 3.044 1.942

Livestock Continuous: total livestock holding (TLU) 4.350 3.819

House condition Dummy: =1 if the housing condition is average and above, =0 otherwise 0.932 0.252

Own phone Dummy: =1 if the respondent own phone, =0 otherwise 0.723 0.448

Own radio Dummy: =1 if the respondent own radio, =0 otherwise 0.426 0.495

Iddir member Dummy: =1 if the household head is member of funeral association, =0 otherwise 0.787 0.410

Eqqub member Dummy: =1 if the household head is member of eqqub, =0 otherwise 0.476 0.500

Cooperative member Dummy: =1 if the household head is member of agricultural cooperatives, =0 otherwise 0.556 0.497

Distance to FTC Continuous: Distance to the farmer training center 25.863 24.75

Village exposure to drought Continuous: Number of drought periods in 30 years 6.985 4.109

1
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Table C.2: Mean Difference Test of Variables

Variables Low market High market

Variables exposure exposure Diff. P-value

Outcome variables

Chemical fertilizer adoption 0.806 0.871 -0.065 0.048

Improved seed adoption 0.435 0.566 -0.131 0.004

Organic fertilizer adoption 0.495 0.528 -0.033 0.470

Row planting adoption 0.282 0.353 -0.071 0.094

Mechanisms

Risk aversion index 0.584 0.540 0.044 0.086

Locus of control (Standardized) -0.251 0.188 -0.441 0.000

Instrument

Distance to market 2.000 1.660 0.339 0.000

Control variables

Age 45.819 42.577 3.243 0.002

Age square 2265.912 1928.108 337.804 0.001

Male 0.755 0.724 0.031 0.438

Household size 5.607 5.923 -0.317 0.090

Education 0.514 0.633 -0.119 0.007

Land size 3.095 3.005 0.090 0.609

Livestock 4.117 4.526 -0.410 0.234

Housing condition 0.917 0.944 -0.027 0.227

Own phone 0.662 0.769 -0.107 0.008

Own radio 0.389 0.455 -0.066 0.141

Iddir member 0.778 0.794 -0.016 0.667

Eqqub member 0.431 0.511 -0.080 0.076

Cooperative member 0.509 0.591 -0.082 0.069

Distance to FTC 25.037 26.486 -1.449 0.517

Drought exposure 6.995 7.039 -0.043 0.907

Observations 502
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Table C.3: Endogenous Switching Probit Estimation

Chemical fertilizer Improved seed

Market Non - Market Adopters Non -
exposure Adopters adopters exposure Adopters adopters

Age 0.014 -0.008 0.011 0.012 -0.003 0.062

(0.030) (0.062) (0.044) (0.032) (0.048) (0.052)
Age square -0.000 -0.000 -0.000 -0.000 0.000 -0.000

(0.000) (0.001) (0.000) (0.000) (0.001) (0.001)
Male -0.209 0.300 0.446* -0.187 -0.069 0.282

(0.162) (0.243) (0.270) (0.162) (0.195) (0.226)
Household size 0.060* 0.144** 0.071 0.058* 0.067 -0.057

(0.035) (0.059) (0.073) (0.035) (0.051) (0.047)
Education 0.159 0.206 -0.160 0.144 0.168 0.156

(0.136) (0.211) (0.234) (0.141) (0.171) (0.270)
Land size -0.003 -0.114** -0.200*** -0.007 -0.026 0.009

(0.035) (0.055) (0.076) (0.040) (0.049) (0.054)
Livestock -0.001 0.004 0.029 0.001 0.050** 0.029

(0.018) (0.031) (0.032) (0.018) (0.025) (0.024)
Housing condition 0.172 -0.173 0.477 0.157 -0.132 0.173

(0.234) (0.403) (0.379) (0.249) (0.288) (0.353)
Own phone 0.116 -0.527** -0.050 0.095 -0.077 -0.366

(0.147) (0.268) (0.303) (0.151) (0.188) (0.227)
Own radio 0.073 0.548*** 0.080 0.073 0.005 -0.162

(0.126) (0.199) (0.242) (0.126) (0.147) (0.198)
Iddir member -0.073 -0.240 -0.211 -0.077 0.321* 0.383*

(0.149) (0.288) (0.283) (0.150) (0.192) (0.217)
Eqqub member 0.108 -0.319 -0.069 0.107 0.407*** 0.197

(0.125) (0.210) (0.215) (0.124) (0.157) (0.263)
Cooperative member 0.092 0.009 0.382 0.082 -0.054 0.325

(0.123) (0.198) (0.264) (0.121) (0.145) (0.283)
Distance to FTC 0.001 0.003 -0.006 0.001 -0.002 0.001

(0.002) (0.004) (0.004) (0.002) (0.003) (0.004)
Drought exposure 0.014 -0.054* -0.075** 0.016 -0.013 -0.029

(0.016) (0.028) (0.029) (0.016) (0.020) (0.025)
Distance to market -0.261*** -0.278***

(0.067) (0.060)
Constant -0.126 2.098 0.697 -0.020 -0.045 -2.844**

(0.715) (1.385) (1.172) (0.793) (1.084) (1.304)
Wald χ2 3.13 6.26**
ρij -0.658 -0.367 -0.726** -0.721

(0.269) (0.484) (0.188) (0.598)

Observations 502 502 502 502 502 502

Notes. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
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Table C.4: Endogenous Switching Probit Estimation

Organic fertilizer Row planting

Market Non - Market Non -
exposure Adopters adopters exposure Adopters adopters

Age 0.015 -0.019 0.072 0.025 -0.039 -0.027

(0.033) (0.039) (0.044) (0.031) (0.043) (0.037)
Age square -0.000 0.000 -0.001 -0.000 0.001 0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Male -0.189 0.393** -0.006 -0.191 -0.018 0.819***

(0.156) (0.169) (0.276) (0.161) (0.182) (0.291)
Household size 0.064* -0.001 -0.027 0.045 0.006 -0.115**

(0.035) (0.040) (0.072) (0.034) (0.042) (0.050)
Education 0.154 -0.028 0.246 0.159 -0.040 0.224

(0.134) (0.143) (0.224) (0.136) (0.157) (0.203)
Land size -0.009 -0.064* -0.045 0.006 -0.065 -0.035

(0.035) (0.037) (0.061) (0.035) (0.046) (0.048)
Livestock 0.003 0.050** 0.097*** -0.003 0.055** 0.012

(0.018) (0.022) (0.031) (0.019) (0.023) (0.022)
Housing condition 0.201 -0.483* -0.416 0.140 0.342 0.365

(0.244) (0.271) (0.365) (0.236) (0.336) (0.360)
Own phone 0.122 -0.458*** -0.305 0.064 -0.246 -0.104

(0.146) (0.165) (0.305) (0.148) (0.174) (0.241)
Own radio 0.030 -0.149 0.026 0.069 -0.108 0.038

(0.124) (0.135) (0.205) (0.125) (0.139) (0.190)
Iddir member -0.043 0.141 -0.074 -0.107 0.325* 0.876***

(0.142) (0.149) (0.218) (0.151) (0.191) (0.271)
Eqqub member 0.104 0.313** 0.242 0.097 0.413** 0.188

(0.124) (0.137) (0.210) (0.123) (0.162) (0.167)
Cooperative member 0.093 0.044 -0.197 0.086 -0.281* 0.025

(0.117) (0.123) (0.245) (0.123) (0.149) (0.178)
Distance to FTC 0.001 0.000 0.004 0.001 0.000 0.003

(0.002) (0.002) (0.004) (0.002) (0.003) (0.004)
Drought exposure 0.015 -0.021 -0.023 0.015 0.026 0.061**

(0.016) (0.016) (0.025) (0.016) (0.019) (0.024)
Distance to market -0.227*** -0.307***

(0.056) (0.056)
Constant -0.240 1.259 -1.088 -0.098 0.268 -2.829***

(0.803) (0.932) (1.290) (0.739) (0.985) (1.060)
Wald χ2 20.84*** 6.95**
ρij -1.000*** 0.223 -0.894*** -1.000

(0.000) (1.068) (0.110) (0.007)

Observations 502 502 502 502 502 502

Notes. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
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Table C.5: Test on the Validity of the Selection Instruments - Outcome Variables

(1) (2) (3) (4)

Chemical Improved Organic Row

fertilizer seed fertilizer planting

Age 0.002 0.033** 0.029 -0.006

(0.009) (0.014) (0.019) (0.015)

Age square -0.000 -0.000** -0.000 0.000

(0.000) (0.000) (0.000) (0.000)

Male 0.098 0.097 0.002 0.205***

(0.063) (0.098) (0.114) (0.058)

Household size 0.017 -0.017 -0.014 -0.031*

(0.014) (0.021) (0.021) (0.016)

Education -0.010 0.118 0.098 0.110

(0.048) (0.111) (0.087) (0.067)

Land size -0.044** 0.003 -0.017 -0.017

(0.022) (0.022) (0.027) (0.017)

Livestock 0.005 0.015 0.040*** 0.002

(0.008) (0.011) (0.013) (0.005)

Housing condition 0.147 0.099 -0.176 0.130***

(0.120) (0.118) (0.137) (0.046)

Own phone -0.003 -0.166 -0.140 -0.018

(0.066) (0.105) (0.091) (0.104)

Own radio 0.028 -0.070 0.009 0.022

(0.052) (0.095) (0.087) (0.059)

Iddir member -0.053 0.162* -0.028 0.219***

(0.066) (0.090) (0.105) (0.052)

Eqqub member -0.011 0.125 0.088 0.098

(0.071) (0.088) (0.075) (0.076)

Cooperative member 0.093* 0.173** -0.092 0.037

(0.048) (0.073) (0.094) (0.080)

Distance FTC -0.001 0.001 0.002 0.002

(0.001) (0.002) (0.002) (0.001)

Drought exposure -0.016* -0.010 -0.009 0.028***

(0.008) (0.010) (0.012) (0.010)

Distance to market -0.018 -0.073 -0.008 -0.083*

(0.036) (0.049) (0.033) (0.043)

Observations 216 216 216 216

Notes. Robust standard errors (clustered by village) in parentheses, *** p<0.01, **
p<0.05, * p<0.1.

168



appendix

Table C.6: First Stage Estimation Results

Chemical fertilizer Improved seed Organic fertilizer Row planting

Market Market Market Market Market Market Market Market

exper. exper. exper. exper. exper. exper. exper. exper.

Distance to market -0.663*** -0.614*** -0.663*** -0.614*** -0.663*** -0.614*** -0.663*** -0.614***

(0.125) (0.128) (0.125) (0.128) (0.125) (0.128) (0.125) (0.128)

Age 0.041 0.041 0.041 0.041

(0.055) (0.055) (0.055) (0.055)

Age square -0.000 -0.000 -0.000 -0.000

(0.001) (0.001) (0.001) (0.001)

Male -0.221 -0.221 -0.221 -0.221

(0.356) (0.356) (0.356) (0.356)

Household size -0.077 -0.077 -0.077 -0.077

(0.078) (0.078) (0.078) (0.078)

Education 0.398* 0.398* 0.398* 0.398*

(0.234) (0.234) (0.234) (0.234)

Land size -0.060 -0.060 -0.060 -0.060

(0.066) (0.066) (0.066) (0.066)

Livestock -0.037 -0.037 -0.037 -0.037

(0.023) (0.023) (0.023) (0.023)

Housing condition 0.726** 0.726** 0.726** 0.726**

(0.316) (0.316) (0.316) (0.316)

Own phone 0.499** 0.499** 0.499** 0.499**

(0.222) (0.222) (0.222) (0.222)

Own radio 0.450* 0.450* 0.450* 0.450*

(0.231) (0.231) (0.231) (0.231)

Iddir member 0.004 0.004 0.004 0.004

(0.241) (0.241) (0.241) (0.241)

Eqqub member 0.182 0.182 0.182 0.182

(0.206) (0.206) (0.206) (0.206)

Cooperative member 0.043 0.043 0.043 0.043

(0.242) (0.242) (0.242) (0.242)

Distance to FTC 0.006 0.006 0.006 0.006

(0.008) (0.008) (0.008) (0.008)

Drought exposure 0.040 0.040 0.040 0.040

(0.032) (0.032) (0.032) (0.032)

Constant 4.633*** 2.547* 4.633*** 2.547* 4.633*** 2.547* 4.633*** 2.547*

(0.301) (1.439) (0.301) (1.439) (0.301) (1.439) (0.301) (1.439)

Observations 502 502 502 502 502 502 502 502

Notes. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
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Table C.7: Correlation Between Risk Aversion, Locus of Control and Investment
Behavior

Chemical fertilizer Improved seed Organic fertilizer Row planting

Risk aversion -0.097** -0.121*** -0.082* -0.150***

(0.031) (0.007) (0.067) (0.001)

Locus of control 0.144*** 0.083* 0.005 0.064

(0.001) (0.062) (0.904) 0.152

Notes. P-values in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
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Figure C.1: Distribution of Farmers’ Risk Aversion
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Figure C.2: Distribution of Farmers’ Internal Locus of Control (Standardized)
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Table C.8: Endogenous Switching Regression

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

Risk_1 Risk_0 exposure control_1 control_0 exposure
Age 0.002 -0.008 0.003 0.010 0.065* 0.011

(0.010) (0.015) (0.078) (0.049) (0.036) (0.038)
Age square 0.000 0.000 -0.000 -0.000 -0.001* -0.000

(0.000) (0.000) (0.001) (0.001) (0.000) (0.000)
Male -0.074 -0.123 -0.197 0.282 0.225 -0.253

(0.064) (0.121) (0.189) (0.319) (0.188) (0.192)
Household size -0.003 0.016 0.033 0.002 0.026 0.057

(0.015) (0.065) (0.065) (0.089) (0.059) (0.055)
Education 0.018 0.014 0.224 0.090 0.197 0.150

(0.044) (0.088) (0.201) (0.266) (0.169) (0.172)
Land size 0.007 -0.005 -0.006 -0.004 0.013 -0.011

(0.011) (0.025) (0.053) (0.050) (0.053) (0.043)
Livestock -0.007 0.003 0.002 0.021 0.008 0.009

(0.005) (0.007) (0.019) (0.022) (0.015) (0.025)
Housing condition -0.115* 0.008 0.064 0.277 0.507** 0.108

(0.062) (0.223) (0.372) (0.548) (0.227) (0.322)
Own phone -0.026 -0.050 0.032 0.143 -0.294 0.154

(0.045) (0.128) (0.139) (0.265) (0.209) (0.150)
Own radio -0.003 -0.002 0.063 0.058 0.205 0.012

(0.030) (0.103) (0.226) (0.149) (0.159) (0.165)
Iddir member -0.035 -0.065 -0.029 0.250 0.041 -0.002

(0.034) (0.052) (0.117) (0.264) (0.160) (0.126)
Cooperative member 0.027 0.048 0.133 0.215 0.240 0.150

(0.035) (0.092) (0.126) (0.136) (0.208) (0.129)
Drought exposure 0.004 0.008 0.013 0.030 -0.004 0.011

(0.006) (0.007) (0.032) (0.020) (0.019) (0.016)
Distance to market -0.250 -0.187

(0.189) (0.122)
Constant 0.558** 1.148** 0.315 -0.742 -2.386*** -0.018

(0.269) (0.507) (1.690) (2.162) (0.915) (0.833)
Model diagnosis
σ 0.274*** 0.421** 1.180** 0.875***

(0.089) (0.507) (0.674) (0.054)
ρ 0.328 0.969 -0.867 0.008

(0.779) (0.406) (0.584) -1,240

Wald χ2 30.49*** 4.39**
lns1 -1.293*** 0.165

(0.324) (0.571)
lns2 -0.864 -0.134**

(1.203) (0.062)
r1 0.340 -1.322

(0.873) 2.356

r2 2.076 0.008

(6.666) (1.241)
Observations 502 502 502 502 502 502

Notes. Robust standard errors (clustered by village) in parentheses, *** p<0.01, **
p<0.05, * p<0.1.
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Table C.9: First Stage Estimation Results - Mechanisms

(1) (2) (3) (4)
Market Market Market Market

experience experience Market exposure exposure

Distance to market -0.663*** -0.614*** -0.106*** -0.093***
(0.125) (0.130) (0.023) (0.025)

Age 0.041 0.005

(0.056) (0.010)
Age square -0.000 -0.000

(0.001) (0.000)
Male -0.221 -0.071

(0.362) (0.060)
Household size -0.077 0.023*

(0.079) (0.013)
Education 0.398* 0.060

(0.238) (0.052)
Land size -0.060 -0.001

(0.067) (0.013)
Livestock -0.037 0.000

(0.023) (0.007)
Housing condition 0.726** 0.057

(0.321) (0.090)
Own phone 0.499** 0.045

(0.226) (0.056)
Own radio 0.450* 0.024

(0.235) (0.047)
Iddir member 0.004 -0.029

(0.245) (0.056)
Eqqub member 0.182 0.039

(0.209) (0.047)
Cooperative member 0.043 0.031

(0.246) (0.046)
Distance to FTC 0.006 0.000

(0.008) (0.001)
Drought exposure 0.040 0.005

(0.033) (0.006)
Constant 4.633*** 2.547* 0.761*** 0.474*

(0.302) (1.463) (0.047) (0.247)
Observations 502 502 502 502

R-squared 0.052 0.105 0.036 0.079

Notes. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
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experimental instructions - risk game

At the beginning of this activity you will receive 30 Birr. You are asked to choose the
portion of this amount (between 0 and 30) that you wish to invest in a risky option.
The rest of the money will be accumulated in your total balance.

The risky investment: there is an equal chance that the investment will fail or suc-
ceed. If the investment fails, you lose the amount you invested. If the investment
succeeds, you receive 3 times the amount invested.

How do we determine if you win? After you have chosen how much you wish to
invest, you toss a coin to determine whether you win or lose. If you choose heads and
heads shows up, you win 3 times the amount you chose to invest. If you choose heads
and tails shows up, you lose the amount invested.

Examples

1. If you choose to invest nothing, you will get the 30 Birr for sure. That is, the coin
flip would not affect your profits.

2. If you choose to invest 15 Birr, then you choose heads or tails, and afterward
you throw the coin. If you choose heads and heads shows up, you win 60 Birr
(15+3*15), and if the coin lands on tails, you win 15 Birr.

3. If you choose to invest all of the 30 Birr, then you choose heads or tails, and
afterward you throw the coin. If you choose heads and heads shows up, you
win 90 Birr, and if the coin comes up tails, you win nothing and end up with 0.

Do you have any questions?
Now you may start.
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5

C O N C L U S I O N

5.1 contributions and main findings

Although markets have remained at the centerpiece of the economics discipline, the
standard economic theory appears to be much concerned about the exchanges in mar-
kets but hardly about the people who engage in these exchanges. Markets indeed are
the sites where market actors negotiate and exchange resources, goods, and informa-
tion. However, markets do more than a mere allocation of resources and products.
It is also a setting where buyers and sellers meet, interact and converse with each
other. As humans are not automata, these market interactions commonly extend to
economic and non-economic (social) relationships. In support of this, Bowles (1991)
argued that markets are not only economic institutions, but they are equally cultural
and political institutions too. Hence, studies focused on markets should concentrate
not only on the resource allocation role markets but also on the agents who engage
in markets and on the social and behavioral sequels of markets. This dissertation con-
siders markets as both economic and social organizations that may, in one or another
way, alter human behavior. It seeks to address a broader question of whether market
activities shape human behavior or not. Specifically, it examines whether markets are
likely to make people more cooperative and invest more in social capital. In addition,
it explores whether market activities nurture or erode socially responsible behavior
and invest more in high-risk high-return agricultural technologies by shaping their
preferences (risk preference) and personality traits (locus of control) than would oth-
erwise be the case. Further, it uncovers the pathways through which markets shape
human behavior.

While markets are unequivocally efficiency-enhancing and Pareto-optimal, there
has been a long-standing debate on whether market exchanges nurture or corrupt
moral virtues, human’s motivations to reveal concern for the social impact of their
market actions and other-regarding motives (Smith, 1896/1763; Marx, 1957/1867; Ve-
blen, 1899; Schumpeter, 1994/1942; Hirsch, 1976; Montesquieu, 1989/1748; Smith,
1896/1763; Storr & Choi, 2019). Recently, a growing body of literature also provides
theoretical and empirical evidence on this topic (Bowles, 1998; Falk & Szech, 2013;
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Bartling et al., 2015; Pigors & Rockenbach, 2016; Storr & Choi, 2019). Chapter 2 con-
tributes to this literature (particularly, this chapter is closest to the studies by Falk &
Szech (2013) and Bartling et al. (2015)) and examines whether or not market partic-
ipants voluntarily internalize negative externalities and whether socially responsible
behavior is less prevalent in market contexts compared to non-market contexts. As
unregulated markets are often inculpated for creating negative externalities such as
environmental pollution, this chapter investigates the effect of regulation mechanisms
and culture on social responsibility in markets. Further, it examines the sequels of
eroding socially responsible behavior and whether this effect is more pronounced in
markets compared to non-market contexts. This chapter contributes to the emerging
literature in several aspects. First, to our knowledge, it is the first study to use field
instead of lab experiments to deal with the contended effect of markets on socially re-
sponsible behavior and moral values. Second, it fills the void on the effect of markets
on socially responsible behavior in developing countries. Finally, it is the first study,
to our knowledge, to examine the role regulation mechanisms and culture play in pro-
moting social responsibility in markets and the sequels of eroding socially responsible
behavior in markets.

To this end, we utilized two lab-in-the-field experiments in a typical Sub-Saharan
African country, Ethiopia. In our first experiment, we used a laboratory product mar-
ket where sellers and buyers, respectively, have the option to produce and buy a
low-cost product with, or a high-cost product without, a negative externality. We ran-
domly assigned participants either to a market or non-market context. Consistent with
the findings of Bartling et al. (2015) but in contrast to the predictions of self-interest
economic theory, the empirical results show that, irrespective of the framed context, a
non-trivial share of participants exhibit concerns for the social impacts of their market
activities and are willing to internalize negative externalities at a personal cost. We
also find that market participants exhibit less socially responsible behavior relative to
non-market participants, and this is in line with the findings of earlier studies (Falk &
Szech, 2013; Bartling et al., 2015). Furthermore, we find that regulation mechanisms
(punishment) and culture (religion) are effective in the sense that they promote social
responsibility in competitive markets. To understand the consequences of the erosion
of socially responsible behavior, we used a second experiment - joy-of-destruction
game. While eroding socially responsible behavior is socially harmful in that it trig-
gers more anti-social behavior, this effect does not differ across the market and non-
market contexts. Finally and most notably, the findings show that market participants
engage in advantageous inequality, but not in a disadvantageous inequality.

Economists have increasingly recognized that institutions are fundamental drivers
of economic growth and development. Institutions, as defined by North (1990), are
humanly devised constraints that shape economic, social, and political interactions
and consist of formal (constitutions, rules, laws, and property rights) and informal
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(social norms, values, and beliefs) institutions. Even though both formal and informal
institutions are arguably interdependent, the interaction between both institutions is
contested and not well understood. Besides, insofar, more emphasis has been given to
the role formal institutions play in economic growth and development. This is mainly
stems from the premise that informal institutions are mere appendages to formal insti-
tutions. However, in the microeconomic literature, informal institutions such as social
capital are increasingly being identified as an important determinant of economic
growth and development (Knack & Keefer, 1997; Zak & Knack, 2001), indicating that
informal institutions may not be mere appendages and substitutes to the formal ones.
Most development-related interventions assume that formal institutions occur in a
vacuum and far less attention has been given to how informal institutions such as
social capital respond to such exogenous institutions.

Chapter 3 contributes to this strand of literature and examines whether the intro-
duction of a formal insurance market (weather index insurance (WII)) crowds in or
crowds out social capital. We measured social capital by individuals’ contribution to
a public good in an experimental public good game, informal transfers to fellow vil-
lagers, and financial contributions to community projects. The chapter also explores
the underlying mechanisms through which WII may crowd in or crowd out social cap-
ital. To account for unobserved heterogeneity and reverse causality, we employed an
instrumental variables (IV) method in tandem with propensity score matching (PSM).
The results show that WII appeared to crowd out social capital. In line with the the-
oretical predictions, the crowding out effect is mainly driven by insured households.
Households with WII are less likely to contribute to the public good, make a transfer
to fellow villagers, and contribute to community projects. The first mechanism lies in
the premise that WII creates positive externalities on uninsured households, which in
turn induces them to free-ride on insured households. Anticipating this, households
with WII respond by lowering their investment in social capital. The second channel
is that WII makes insured households feel self-sufficient and thereby need to rely less
on others, particularly on uninsured households, in times of need.

Given the pervasiveness of food insecurity and poverty in developing countries,
particularly in sub-Saharan African (SSA) countries, there have been concerted policy
efforts to promote the use of green revolution agricultural technologies and thereby
improving agricultural productivity. However, despite concerted efforts, the low up-
take of profitable agricultural technologies has remained an empirical puzzle. A great
deal of studies points that a range of factors such as access to input and output mar-
kets, imperfect credit and insurance markets, weather risks, heterogeneous return to
agricultural technologies, social network and learning, quality of inputs as constrain-
ing factors to improved technology adoption in Sub-Saharan Africa. Recently, another
emerging body of literature points to behavioral constraints as key determinants of
the adoption of profitable agricultural technologies in developing countries.
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Chapter 4 builds on this literature and focuses on the demand instead of the supply-
side effect of exposure to markets on farmers’ agricultural investments. To do so, we
choose a specific context in which farmers have hardly a significant difference in
access to these technologies as these inputs are supplied via parastatal agricultural
cooperatives. More specifically, it investigates whether farmers’ market experience
promotes their investment behavior (investment in farming technologies) by shaping
their preferences (risk preference) and personality traits (locus of control). We used
survey and lab-in-the-field experimental data from farm households with varying ac-
cess to markets. We find that market exposure significantly reduces farm households’
risk-aversion and increases their locus of control, and ultimately promotes farmers’
adoption of profitable agricultural technologies.

5.2 policy implications

Economists have long assumed that markets are economic institutions and primarily
associated markets with the allocation of resources. However, markets are not only
economic but also social institutions and do more than allocate goods and services.
Markets also affect the evolution of tastes, values, and personalities. Hence, if markets
shape human behavior, failing to account for the potential effect of markets on hu-
man preferences inhibits from coherently evaluating the consequences of institutional
changes. The findings of this dissertation unambiguously show that markets shape
human behavior and influence moral and socially responsible behavior, social capital,
and investment behavior. The findings of the dissertation are imperative for policy
interventions that aimed to promote market penetration in developing countries.

The findings in Chapter 2 show that in contrast to the predictions of self-interest
economic theory, a non-trivial share of participants exhibit concerns for the social im-
pacts of their market activities and are willing to internalize negative externalities at a
personal cost. This suggests that such voluntary concerns may provide an alternative
remedy to the problem of negative externalities stemmed from market exchanges and
complement the standard economic policies, such as Pigouvian taxes. On the other
hand, the findings also show that although socially responsible behavior is less preva-
lent in the market context relative to the non-market context, regulation mechanisms
(punishment) and culture (religion) are effective in promoting social responsibility in
markets. These findings have important policy implications in developing countries
where market policies are either weak or nonexistent, and market and environmen-
tal regulations are not properly defined and enforced. In developing countries, there
exists a widespread of markets with no inbuilt monitoring/sanctioning mechanisms.
Thus, in these contexts, the results suggest that external regulation mechanisms and
culture may play a significant role in promoting social responsibility in markets.
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The findings in this chapter have important policy implications for rural and urban
inhabitants in the Tigray region and elsewhere in Ethiopia. Farmers in rural areas of
Ethiopia rely on a range of livelihood strategies, such as crop, livestock and honey
production, fishing, etc. However, farmers who produce crops may create negative ex-
ternalities on honey producers and farmers engaged in fishing as crop producer farm-
ers may use chemical inputs (e.g., pesticides) with adverse sequels such as surface
and groundwater contamination and pollination problems. In the absence of prop-
erly defined property rights (which usually is the case in developing countries where
Ethiopia is not an exception), it is somehow complicated to address such issues. Hence,
the findings in this chapter suggest that, in these contexts, either voluntary internal-
ization of negative externalities or external regulation mechanisms may help to tackle
such negative externalities. 1

The introduction of formal institutions is largely believed to be an important de-
terminant of economic development in developing economies. However, formal in-
stitutions (e.g., formal insurance mechanisms) may not occur in a vacuum. That is,
besides to their intended effects they may also have unintended effects as formal in-
surance mechanisms can change the incentives to engage in informal insurance mech-
anisms and the way in which these informal insurance mechanisms function. Chapter
3 provides policy-relevant information on whether the introduction of weather index
insurance (WII) crowds in or crowds out social capital. The findings show that WII
crowds out social capital and suggest important considerations that should be con-
sidered when designing and implementing formal insurance schemes in developing
countries, particularly in Ethiopia. The findings in this chapter imply that formal in-
stitutions such as formal insurance mechanisms may have unintended effects - crowd
out informal insurance mechanisms, and as a consequence, calls for a novel insurance
product design and marketing strategies to ameliorate such unintended effects. One
way to address this issue is, for example, offering WII to groups instead of to indi-
viduals. Offering WII to groups, on the one hand, it may increase the uptake of WII
and on the other hand, it may help to eliminate the free-riding problem across in-
sured and uninsured farmers and strengthen social capital among informal insurance
groups. While in this chapter, we consider a relatively specific insurance mechanism
(targeted to cover aggregate shocks), the mechanism that leads to crowding out of
informal insurance mechanisms is operative in a variety of circumstances and may be
relevant for many intervention programs.

The findings in chapter 4 have important implications for policies and programs
that aim to promote the uptake of high-risk high-return agricultural technologies
and thereby enhance agricultural productivity in developing countries. However, de-
spite concerted policy and research efforts, the low uptake of profitable agricultural

1 This is also applicable in urban settings where water, air, and noise pollution by nearby factories is
ubiquitous.
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technologies has remained an empirical puzzle. Chapter 4 attempts to enhance our
understanding on the role that markets play in promoting adoption of improved agri-
cultural technologies via attenuating risk-aversion and enhancing internal locus of
control. Farmers’ risk-aversion and internal locus of control are linked to improved
income by influencing farmers’ investment decisions on profitable agricultural tech-
nologies. Hence, this chapter sheds light on the importance of the penetration of rural
markets in reducing risk aversion and enhancing locus of control, thereby improving
agricultural productivity of rural households and ultimately enabling them to exit the
poverty trap.

5.3 limitations and avenue for future research

The main caveats in this dissertation are important, and future studies should address
these caveats to probe the robustness of the findings in these studies. The primary
limitations are related to the nature and type of data - two of the three chapters relied
on non-randomized data, while all chapters are based on cross-sectional data.

Chapter 2 contributes to the emerging literature on markets and morals by utiliz-
ing lab-in-the-field experimental data to address the common criticisms of inferences
drawn from conventional laboratory experiments. The inferences drawn from lab ex-
periments often suffer from a perceived lack of generalizability and realism as they
typically use standard student subjects. However, using lab-in-the-field experiments
may not be a silver bullet to uncover the interplay between markets and morals (so-
cially responsible behavior). This is mainly attributed to the fact that the relationship
between markets and morals might be highly context-specific and is rooted in par-
ticular culture and norms (e.g., see the experiments by Bartling et al. (2015) - they
find the level of socially responsible behavior is substantially higher in Switzerland
than in China despite they employed the same experimental games in both countries
and suggested that the effect of markets on social responsibility may be sensitive to
differences in culture and institutions). Although this chapter uses context-free arte-
factual field experiments to overcome the drawbacks of lab experiments, yet it raises a
pressing concern on the generalizability of inferences drawn from context-free exper-
iments. Hence, future studies should employ framed and natural field experiments.
The studies by Falk & Szech (2013) (which investigates whether market participants
are more likely to accept 10 Euros for the death of a mouse relative to non-market
participants) and Sutter et al. (2020) (where participants are offered the option of con-
cluding a trade and there will be no donation of measles vaccine to UNICEF and
vice-versa) are interesting examples of using framed field experiments. Nevertheless,
we are not aware of any study that employed natural field experiments to examine
the effect of markets on social responsibility and moral behavior. This is an area for
future research.
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5.3 limitations and avenue for future research

Chapter 3 evaluates the impact of WII on social capital. While informative and
stimulating further research, this study would have been more complete had it ad-
dressed the following caveats. First, this chapter uses a binary treatment variable, that
is, whether farm households purchased WII or not at one point in time. Further re-
search is needed to increase our understanding of the impact of the intensity of WII
purchase (number of times purchased WII) and the dynamic effects of WII on social
capital. Second, in this chapter social capital is measured using informal transfers,
public good contributions, and engagement in community projects. Future studies
should incorporate other dimensions of social capital, such as social trust (e.g., see
Van Rijn et al. (2012) for more details) to examine the impact of WII on multiple di-
mensions of social capital. Finally, this chapter is based on non-randomized data. Even
if we employed quasi-experimental and non-experimental methods such as the instru-
mental variables approach and propensity score matching as elixirs for the effects of
unobserved heterogeneities and simultaneity bias, we cannot be completely certain
that WII purchase is completely exogenous. Hence, the impact estimates that rely
on quasi and non-experimental methods can be further improved using randomized
interventions, that is, through random assignment of farm households into insured
(treatment) and uninsured (control) groups (e.g., see Dercon et al. (2014)). Relatedly,
this methodological concern can be attenuated via randomized incentive mechanisms,
such as price discounts, to encourage the purchase of WII and use this as an exoge-
nous instrument for WII purchase (e.g., see Takahashi et al. (2018)).

In Chapter 4, we present the impact of exposure to markets on farmers’ risk-aversion,
locus of control and thereby on their investment behavior (investment on profitable
agricultural technologies). This chapter provides important contributions to the bulk
literature on the low adoption rates of profitable agricultural technologies in devel-
oping countries, specifically in Sub-Saharan African countries. We used incentivized
experiments, household survey and arguably exogenous instrument for farmers ex-
posure to markets in order to move from mere associations to causal inference. Most
notably, we used both binary (high and low) and continuous (number of market trans-
actions) measures of exposure to markets. Despite these efforts, the findings in this
study can be extended by attenuating any potential endogeneity bias via a random-
ized evaluation - randomly assigning farmers into treatment (high exposure to mar-
kets) and control groups (low exposure to markets).
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The impact paragraph of this doctoral dissertation is added in compliance with
article 22.5 of the “Regulations for obtaining the doctoral degree at Maastricht
University” decreed by resolution of the board of deans, dated 1 October 2020.

Markets are ubiquitous in the daily life of humankind, both in the developed and
developing world. They are unequivocally sources of material wealth and overall well-
being. As a consequence, market societies are materially better off than non-market so-
cieties. Market exchanges also lead to an efficient allocation of resources, and indeed,
there exists a plethora of evidence showing that markets often realize this function.
However, markets are not only economic but also social institutions where people
meet and converse with each other, indicating that markets do more than a mere allo-
cation of goods and resources. This dissertation aims to improve our understandings
of whether and how markets affect human behavior. It consists of three self-contained
yet interrelated empirical essays. The first essay examines the effect of markets on
socially responsible behavior, and the role regulation mechanisms and culture play
in promoting social responsibility in markets. The second essay evaluates whether
and how weather index insurance affects social capital. Finally, the third essay eval-
uates the impact of exposure to markets on farm-households’ investment behavior
and whether this impact is mediated by preferences (risk preference) and personal-
ity traits (locus of control). To this end, the dissertation utilizes incentive-compatible
lab-in-the-field experiments and household surveys. The results of this dissertation
have relevant contributions to the emerging literature on whether and how markets
shape human behavior. Further, the findings of the chapters in this dissertation pro-
vide important implications for policy in making informed decisions - particularly
on the intended and unintended sequels of the introduction of formal institutions in
developing countries.

The traditional economic welfare theory assumes that (moral) preferences are ex-
ogenously given and stable. However, there has been a long-standing debate that
(moral) preferences may endogenously be related to markets, and markets are hy-
pothesized to affect moral behavior in two opposing ways. While the first hypothesis
extols the civilizing effects of markets, the second one criticizes markets for corrod-
ing social relations and eroding moral values. Therefore, if (moral) preferences can
be endogenously changed via markets, then the welfare theory, which hinges on the
exogenous moral preferences assumption, may be incomplete. Chapter 2 contributes
to this debate and examines the effect of markets on socially responsible behavior.
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It also investigates the effect of regulation mechanisms and culture on social respon-
sibility in markets.2 In contrast to the traditional self-interested economic theory, the
results show that market participants reveal a considerable socially responsible behav-
ior, indicating that market participants are willing to voluntarily internalize negative
externalities at their own expense. This provides an alternative remedy to the prob-
lem of negative externalities stemmed from market failures and may complement the
traditional economic policies, such as the Pigouvian taxes. The results also show that
while social responsibility is less prevalent in markets compared to non-market con-
texts, both punishment and religion promote socially responsible behavior in markets.
This has important policy implications in the sense that integrating market activities
with regulation mechanisms and culture may help improving social responsibility in
markets. Moreover, the findings in this chapter could have important implications for
achieving sustainable development goal (SDG) 12 that targets responsible consump-
tion and production.

Chapter 3 investigates how pre-existing informal institutions respond to the intro-
duction of exogenous formal institutions. Specifically, it asks whether the introduction
of weather index insurance (WII) alienates or reinforces social capital. The results re-
veal that WII does not complement instead alienate social capital, indicating that an
introduction of new institutions may have unintended sequels. It is well documented
that informal institutions such as social capital plays a significant role in economic
growth and development, and they are not mere appendages of their formal counter-
parts. Hence, the results in this chapter suggest that great caution should be taken
when introducing new institutions in developing countries and call for novel insur-
ance product designs and marketing strategies, for example, offering WII to groups
instead of to individuals.

Chapter 4 evaluates the impact of exposure to markets on farm-households’ invest-
ment behavior. It also uncovers the potential channels through which market expo-
sure affects investment behavior - investment in agricultural technologies. The low
rate of adoption of profitable farm technologies has been at the centerpiece of agri-
cultural economics literature and still it is a pressing issue in Sub-Saharan Africa,
since the pervasive food insecurity in the region is primarily stemmed from the ex-
isting low agricultural productivity, which in-turn, emanated from the low use of
productivity-enhancing agricultural technologies. The findings in this chapter show
that exposure to markets attenuates farmers’ risk-aversion, enhances their locus of
control, and thereby induce them to adopt high-risk high-return agricultural tech-
nologies. The findings in this chapter highlights the importance of the penetration
of rural markets in Sub-Saharan Africa and elsewhere in developing countries to en-
hance the adoption of modern farm technologies, improve agricultural productivity
of rural households, and ultimately enabling farmers to exit the poverty trap. Further,

2 The terms moral and socially responsible behavior are used interchangeably.
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the empirical results have implications for achieving SDGs 1 and 2, end hunger and
poverty by 2030, respectively.

In recapitulation, this dissertation provides empirical evidence on the intended and
unintended consequences of the introduction formal institutions such as markets in
a typical Sub-Saharan African country, Ethiopia. While markets affect real-life eco-
nomic risk-taking behavior through reducing risk-aversion and enhancing locus of
control and there exist substantial socially responsible behavior in markets, they are
also responsible for the crowding out of social capital and socially responsible behav-
ior. This implies that the introduction of formal institutions has both intended and
unintended consequences, and suggests that for such institutions to be successful and
bring about the desired behavioral changes, integrated or different approaches may
be required. Overall, the findings in this dissertation may be of interest to researchers,
policymakers, development practitioners, and the society at large.

Thus far, considerable efforts have been exerted to reach out the findings in this
dissertation to the target groups - researchers, policymakers, and development prac-
titioners - via various ways. Chapters 2 through 4 were presented in several sem-
inars and conferences. Chapter 2 was presented in the 2019 Advances with Field
Experiments Conference, University of Chicago, CSAE Conference, Economic Devel-
opment in Africa, 2020, University of Oxford (Virtual), 35

th Annual Congress of the
European Economic Association, 2020, ERASMUS University Rotterdam (Virtual), 3

rd

UNU-MERIT Annual Internal Conference, UNU-MERIT, and Seminar in Experimen-
tal Economics, 2019, RWTH Aachen University. Chapter 3 was also presented in the
2018 Africa Meeting of the Econometric Society, African School of Economics, Sympo-
sium for Economic Experiments in Developing Countries (SEEDEC), 2018, Wagenin-
gen University and UNU-MERIT Seminar of Research Theme III (Economic Develop-
ment, Innovation, Governance and Institutions). Chapter 4 was also recently presented
in the Econometrics Seminar of School of Business and Economics, 26 November 2020,
Maastricht University. Besides, while Chapter 3 has been published as UNU-MERIT
Working Paper Series 2018-007 and is currently under a revise and resubmit status in
the Journal of Risk and Insurance. Chapter 2 is also currently under a revise and resub-
mit status in the Journal of Economic Behavior and Organization and Chapter 4 is being
prepared for submission to a journal.
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