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INTRODUCTION

1.1.

Motivation

Poverty and growing inequalities remain dynamic questions to be studied both
empirically and theoretically. The world poverty rate nearly halved between
1981 and 2001, declining from 40% to 21% of the population. However, the level
of poverty in Sub-Saharan Africa (SSA) increased from about 42% to 46%
during the same period (Chen and Ravallion, 2004). Not only the distribution but
also the rate of poverty has become more serious in SSA as compared with the
rest of the world. A study by the World Bank Group showed that between 2013
and 2015 the world poverty rate declined from 11% to less than 10%, but the
SSA poverty rate stuck at around 36% in the same period (Mundial, 2018). Not
only poverty but also the problem of acute and pervasive income inequality was
also observed during these periods (Artadi and Sala-i-Martin, 2003; Chen and
Ravallion, 2004; Geda and Yimer, 2014).
What factors could have driven these persistent levels of rural poverty and
growing inequality? The search for an answer to this question has become one
of the most pressing and challenging focuses of research in development studies.
Standard explanations of rural poverty argue that it is derived from a lack of
resources coupled with the inability to gain access to crucial inputs and
institutions. Solow (1956) stated that lack of capital accumulation and population
growth are principal determinants of poverty. The new growth theory approach
that emerged from the mid-1980s onwards emphasized human capital –
knowledge – as a form of investment that enables key technical progress (Romer,
1986; Levene and Renelt, 1992). These macro growth models, however, have
largely ignored risk and dealt poorly with dynamic issues such as poverty
persistence and poverty traps (Dercon, 2005).
Micro growth models are relatively better at addressing the issue of risk in the
poverty and inequality discourse. Risk affects households’ capacity to reserve
15
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endowments, the process of transforming assets into income, and hence the
income generation and distribution from these activities. Risk increases poverty
through behavioural responses, affecting activities, assets, and technology
choices (Dercon and Christiaensen, 2011). The micro literature, however, has
focused too narrowly on basic natural shocks and life-cycle factors, ignoring
risks linked to institutions. Moreover, it treats risk as something that entails
‘temporary’ or ‘transitory’ effects (Dercon, 2006). However, the effect of risk
transcends these effects and could have a long-term impact on the livelihood
opportunities of the poor.
A new domain of micro models – behavioural change models – addresses
differences in poverty and inequality in terms of differences in decision makers’
behaviour. These models assume that decision makers’ behaviour and
interactions are the root causes of poverty and inequality (Mosley and Verschoor,
2005; Yesuf and Bluffstone, 2018). Behavioural models link differences in
investments in fixed assets to differences in decision makers’ risk attitude, time
preference, and innovativeness, and their mutual interactions (Cardenas and
Carpenter, 2008; Pennings and Garcia, 2005). Innovation, on the other hand,
could be influenced by decision makers’ risk attitude, among other things.
Empirical literature has revealed that risk-taking is a typical trait of innovative
decision makers (Liopis et al., 2013). Most of the literature, however, considered
these risk preferences as exogenous and rather stable over time, and analysed a
unidirectional influence of risk attitudes and time preferences on poverty and
inequality, ignoring the counter influence of poverty on risk behaviour.
Time preferences have also an endogenous component that has been largely
overlooked in economic literature for a long time, as standard economic theory
principally assumes that preferences are exogenous and stable across time
(Samuelson, 1937). A novel wave of studies, however, has revealed that time
preferences are endogenous characteristics influenced by both economic and
16
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INTRODUCTION
non-economic environments (Becker and Mulligan, 1997; Huerta and Santos,
2004), and that they can evolve and change over time (Cameron and Shah, 2013;
Hanaoka et al., 2014; Voors et al., 2012).
Institutions are part of the economic environment and have both direct and
indirect effects on shaping individuals’ preferences. Missing or incomplete
institutional arrangements shape an important part of farmers’ resource
endowments. Resource endowments, in turn, are crucial determinants of
farmers’ risk attitudes and time preferences. Institutions that constitute the social,
cultural, and economic environment also have a direct impact on the
development of individuals’ preferences (Huerta and Santos, 2004).
Risk-aversion and time horizons may reduce farmers’ innovativeness and, in
turn, influence their investment decisions. Following the endogenous
preferences argument, the empirical literature has used different experimental
approaches to try to identify the main determinants of decision makers’
preferences. Empirical research shows that poor resource endowments make
farmers in developing countries more risk-averse and time impatient (Yesuf and
Bluffstone, 2009; Yesuf and Bluffstone, 2018). Risk-averse and time-impatient
farmers, especially poorer ones, on the other hand, opt for low return, low risk,
and short-period technologies to avoid shocks and unexpected fluctuations. This
may in turn lead to risk- and time-induced poverty traps and growing income
inequality.
When addressing risk attitudes and time preferences as drivers of poverty and
inequality, empirical studies typically focus on one of the two phenomena: they
treat risk attitudes and time preferences as independent traits. By failing to
examine the possible interaction between the two preferences, these studies may
miss important aspects of risk attitudes in the poverty–time preference nexus.

17
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However, recent empirical studies consider risk to be fundamental to the
reproduction of poverty over time (Fafchamps, 2003).
Some findings pointed to poverty as the cause of farmers becoming risk-averse
and time impatient (Holden et al., 1998; Pender, 1996). Others found that
individuals’ ability to create wealth was notably influenced by their risk attitudes
and time preferences (Deaton, 1990; Pennings and Garcia, 2005).
Although no one can doubt that many decision makers in developing countries
face both challenges and that it is difficult to disentangle their effects, a large
body of literature has shown that risk attitudes and time preferences may also be
consequences of other economic variables (decision makers’ endowments, for
example) (Mosley and verschoor, 2005; Yesuf and Bluffstone, 2018). Although
preferences are endogenous, our understanding of how and why they change and
the direction of the relationship is still quite imperfect (Mosley and Verschoor,
2005; Holden et al., 1998). Notably, much remains to be understood about the
micro and mid-level foundations of decision makers’ preferences and their
relationship to drivers of poverty and growing inequalities. Moreover, many
rural development policies have failed to produce the intended poverty-reduction
results, partly perhaps because the way in which farmers consider the future has
been ignored.
This thesis aims to take us further in this direction by studying first the attributes
of endogenous risk and time preferences, and how these preferences are
distributed across decision-making units (individual, household, and group).
Second, we analyse the influence of these preferences and their interactions on
investment practices and livelihood strategies adopted by smallholder vegetable
producers.

18
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INTRODUCTION

1.2.

Problem statement: risk and production challenges

This study aims to address how changes in risk attitudes and time preferences
that are distributed unevenly across different decision-making units are linked to
changes in decision makers’ endowments and information access. It also
investigates the contribution of risk attitudes and time preferences to livelihood
strategies adopted by smallholder vegetable producer farmers. Building on the
endogenous preferences viewpoint, our study explicitly considers how changes
in risk attitudes and time preferences impact on the livelihood strategies adopted
by smallholder farmers in the vegetable sub-sector in Haramaya District,
Ethiopia. Regarding risk attitudes and time preferences, we argue that there are
distributional differences to consider: risk-aversion and rates of time preferences
may be higher for decision makers who have few endowments and less access to
information networks than they are for people who are better endowed and/or
more informed. Analysing smallholder vegetable producers’ livelihood strategy
choices requires insights on how risk attitudes and time preferences prevail
across different decision-making units such as individuals, households, or
groups.
Two relevant issues that are not always sufficiently appreciated in the literature
must be considered further. First, if risk attitudes and time preferences are
interrelated, then their effect on poverty and inequality could be underestimated.
Second, understanding the direction of the relationship that exists between
poverty, risk attitudes, and time preferences is crucial to inform the designing of
more effective policies. To fill this gap in the literature, this study raises several
questions aimed at linking decision makers’ behaviour with different attributes
that are differently distributed across decision-making units. These questions
include:
(a) What do smallholder vegetable producers’ risk-attitude and time-preference
levels look like compared with other farmers that operate in comparable
19
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environments? How do risk attitudes distribute across different decision-making
units with different endowments and information access?
(b) Are households’ risk attitudes and time preferences interrelated or
independent? How do they relate to other farm household characteristics; and
how do producers’ personal, economic, and social factors shape risk attitudes
and time preferences?
(c) Do producers’ risk attitudes and time preferences have a significant impact
on their livelihood choices? How are investment behavior and innovation
adoption influenced by risk attitudes and time preferences?
Each specific question addresses a different aspect of the change in the poverty–
inequality nexus of smallholder vegetable producers in Ethiopia. To address
these challenging questions, the study is structured around two analytical themes.
The first theme deals with the DETERMINANTS of poverty and inequality by
disentangling how risk attitudes and time preferences can be measured and how
other attributes that are distributed differently across decision-making units
shape decision makers’ risk attitudes and time preferences. Our approach moves
away from classical economic measurements of risk attitudes and time
preferences that collect data on risk attitudes and time preferences in an
environment in which production and consumption decisions are non-separable.
Instead of construing preferences as exogenous traits that are stable over time,
we rely on a behavioural economics approach that recognizes preferences as
endogenous and subject to change over different space and time. Moreover, we
consider variations in decision makers’ key attributes, such as personal,
economic, social, and informational assets. We position our study within an
emerging literature on experimental methods for eliciting risk attitudes and time
preferences – methods that are better suited to smallholder vegetable producers
20
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INTRODUCTION
who are illiterate ((Binswanger, 1980; Grisley and Kellog, 1987; Henrich and
Mcelrearth, 2002; Yesuf and Bluffstone, 2009; Yesuf and Bluffstone, 2018).
As a second main theme for dealing with the EFFECTS of poverty and
inequality, we focus on explaining how risk attitudes and time preferences may
impact farmers’ production, investment, and innovation decisions. More
specifically, we focus explicitly on the impact of risk attitudes and time
preferences on households’ livelihood strategy choices. In this regard, we base
our discussion on literature emerging from intensification and diversification
studies. We examine how changes in producers’ preferences are absorbed by
smallholders in making their livelihood and investigate the synergetic role that
specific livelihood strategies play in the portfolio selection that smallholders
make in an imperfect market setting. Within this area, using analytical methods
that take simultaneous choice into account, we focus specifically on the
possibility of producers engaging in more than one livelihood strategy at a time.

1.3.

Analytical framework

Following Sandmo’s (1971) pioneering work, the relevant literature on
endogenous choice falls into two strands, a distinction based on the measurement
procedures used to infer the distribution of preferences across individuals. The
first strand focuses on estimating risk attitudes and time preferences by using
actual production data (Chavas and Holt, 1996; Bar-Shira et al., 1997; Pope and
Just, 1991). The second strand relies on the experimental approach (Liu, 2008;
Tanaka et al., 2010; Yesuf and Bluffstone, 2009). Empirical studies that have
adopted experimental approaches have, furthermore, used either real payoff
settings or hypothetical settings to measure decision makers’ preferences, but
mostly not both. Moreover, experimental studies prefer to use either ordered
lottery selection (Binswanger, 1980; Nielsen, 2001; Yesuf and Bluffstone, 2009)
or a multiple pricelist design (Holt and Lorry, 2002; Liu, 2008; Tanaka et al.,
21
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2010) to elicit preference measures and their determinants from rural households
in developing countries.
This literature faces its own limitations that could obscure a better understanding
of what producers’ preference levels look like and how to compare producers
from developing countries in Africa and elsewhere in the world where contexts
are different. The actual data approach is blamed for confounding behaviour with
other economic constraints (land or inputs constraints, for example) faced by
decision makers (Eswaran and Kotwal, 1991; Yesuf and Bluffstone, 2009). On
the other hand, experimental approaches are accused of suffering from incentive
bias or hypothetical bias. Therefore, some studies have adopted elicitation
methods that require decision makers to think critically and to use probability
calculations to make their choice (Holt and Laury, 2002; Tanaka et al., 2010).
Most literature on risk attitudes and time preferences tends to present preferences
as a dichotomous or trichotomous choice that can be expressed as risk-averse or
not; or risk-averse, risk-neutral, or risk-seeking; or patient or impatient. This
ignores the chance that each preference category can be manifested at different
levels and makes comparison between different preference levels rather difficult.
Empirical studies that have examined the separate effect of risk attitudes and
time preferences on farmers’ poverty levels still do not produce the desirable
properties of parameter estimates. If risk attitudes and time preferences are
interrelated, they reinforce each other and may deepen farmers’ poverty level.
Consequently, a large variation in behavioural preferences between farmers can
be expected.
This thesis tries to control for such possible biases and limitations in measuring
vegetable producers’ preferences. First, we use an approach that can be relatively
easy for decision makers to understand, taking into consideration their low
literacy level. Second, we adopt different elicitation methods (real payoff for
some preferences and hypothetical payoff for others) and make evaluations on
22
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INTRODUCTION
whether significant differences exist between preference measures made using
real payoffs and hypothetical settings. We move beyond dichotomous or
trichotomous preference measures to have more categories (at least six
categories for risk and continuous measurement for time) to enable a more
comparative analysis that is better suited to estimation and hypothesis testing.
Most empirical studies focusing on risk attitudes measure preference levels from
individual, household, or group perspectives. In such efforts, usually the riskaversion level of a decision maker is reported, providing limited insight into the
diversity of risk-attitude levels between specific decision-making units. In this
thesis, we focus instead on measuring such diversity in risk-attitude levels to
show the full picture of how risk-aversion levels are distributed differently
amongst decision-making units; this might be an important input for designing
an effective poverty-targeting strategy.
Even when decision-making units face similar economic events and equal
opportunities, preferences might still vary strongly because of different
circumstances. Differences in resource endowments, information access, and
path dependency are normally mentioned as key attributes that could cause such
remarkable heterogeneity in risk-attitude levels (Alemayehu et al., 2019; Yesuf
and Bluffstone, 2009). Furthermore, most studies on decision makers’ risk
attitudes, time preferences, and poverty have focused on correlations, with few
identifying the direction of causality. Grounded in the debate on the relationship
between risk attitudes, time preferences, and poverty, this thesis explores further
the possible direction of causality. Hence, the thesis tries to answer the following
question: Are smallholders risk-averse and impatient because they are poor or
are they prevented from escaping from poverty because they are risk-averse and
impatient?

23
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The second analytical theme guiding this thesis deals with understanding how
smallholders’ time preferences together with other attributes shape their
livelihood strategies and influence smallholders’ participation in lucrative
activities that could generate relatively more rewarding outcomes. Earlier
understandings of livelihood strategies and how smallholders adopt them relate
mainly to either food security or risk management, because the classical
economic literature assumes that livelihood strategies are influenced by their
inherent costs versus the rewards they offer to the household, rather than by
household-specific preferences and attributes. The assumption underlying this
position, however, is that risk attitudes and time preferences have limited
heterogeneity in livelihood strategy choices. Our interest, however, lies in
understanding the main reasons why households practice a specific livelihood
strategy.
Bounded by this conceptualization, Barrett and his colleagues, in their
pioneering work on livelihood strategies and diversification, developed a new
perspective to address this issue. They revealed that households adopt diversified
livelihood strategies as a result of push and pull factors (Barrett et al., 2001). In
line with this perspective, households may be attracted towards alternative
strategies because of a relatively high return and lower risk (Babatunde et al.,
2010). On the other hand, high population growth, technology stagnation, and
climate change may push farmers to adopt alternative livelihood strategies. In
weak and incomplete labour, credit, and insurance markets, smallholders rely on
livelihood diversification as a strategy for leading their life driven mainly by
their low risk-bearing capacity (Barret et al., 2001).
Empirical studies tend to focus on identifying attributes that affect households’
engagement in a specific livelihood strategy. These studies, however, face two
limitations. First, they overlook the effect of risk attitudes and time preferences
on households’ livelihood strategies. While describing push factors that affect
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households’ engagement in a specific livelihood, they do not take into account
the likely effect of risk-aversion and time impatient on such participation
decisions. The existence of such differences in risk attitudes and time preferences
could have an important effect on households’ livelihood choices for households
that operate in an environment where labour, credit, and insurance markets are
undeveloped or absent. Second, these studies tend to assess livelihood strategies
separately, as if they are independent entities in which one strategy cannot affect,
or be affected by, the other strategy. Moreover, they reclassify the strategies into
mutually exclusive sets by aggregating different activities. Aggregating
activities, however, might lead estimated parameters to suffer from aggregation
bias. Thus, these studies do not consider that the possible interdependence
relationship between these livelihood strategies could be a major challenge for
analysis. To ascertain how households choose their livelihood strategies, we
have included risk attitudes and time preferences as attributes in addition to other
household and individual characteristics.
Figure 1.1 shows how different aspects of the research are related to one another
and how this contributes to the development of insights on the drivers of
smallholders’ preferences – and hence their choice of particular livelihood
strategies. Straight lines, marked by letters, indicate a relationship between the
variables. The figure should be read from left to right, beginning on the left with
the units of analysis (individual, household, and group), via their risk attitudes–
time preferences nexus in the middle, to the final consequences for livelihood
strategies and effects on poverty. The first relationship in the figure represents
how smallholders’ risk attitudes and risk preferences are influenced by
individual, household, and group characteristics and poverty as shown by the
arrows b, c, d, and i, respectively. The second relationship shows how
smallholders’ livelihood strategy choices are shaped by individual and
household characteristics, risk attitudes, and time preferences and poverty. This
is represented by the arrows a, f, g, and j, respectively. The third relationship
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Figure 1.1. Analytical framework of the study

represents the effect of household characteristics and smallholders’ risk attitudes
and time preferences on their poverty (marked by the arrows e and h).
In terms of the organization of the dissertation, Chapters Two, Three, and Four
focus on how decision makers’ risk attitudes and time preferences are influenced
by individual, household, and group characteristics. Chapters Four and Five
focus on the dominant livelihood strategies adopted by smallholder vegetable
producers, the attributes that affect households’ choice of a specific livelihood
strategy, and how households’ preferences and poverty are related.
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1.4.

Research questions

The general research question that this PhD thesis seeks to address is:
What are the determinants of vegetable producers’ risk attitudes and time
preferences, and how do these preferences influence smallholders’ livelihood
strategy choices?
Farmers’ risk attitudes and time preferences are largely expected to determine
how farmers act on perceived opportunities and challenges in the agriculture
sector. Most of the empirical studies on risk and time in developing countries
have focused predominantly on the characterization of risk attitudes and time
preferences of farm households and their coping strategies (for a review and
more discussion, see Dercon, 2008). Although the effort of measuring and
characterizing household risk attitudes and time preferences is certainly useful,
understanding the drivers of changes in risk attitudes and time preferences is
perhaps more relevant from a policy point of view. In this regard, we set out to
address the following four research questions:
1. What determines the risk attitudes of smallholder vegetable farmers in
eastern Ethiopia? Is there a significant difference between cooperative
members and non-members with regard to risk attitudes?
Risk attitudes play a central role in all endeavours involving economic decisions
made by farm households, like the adoption of improved agricultural
technologies, production of different crops, and their long-term investments.
Smallholder farmers in developing countries are often known to have a high level
of risk-aversion (Binswanger, 1980; Franken et al., 2014; Harrison et al., 2010;
Humphrey and Verschoor, 2005; Wik et al., 2004). Their allocation decisions
typically reflect not only the maximum expected benefits, but also attempts that
minimize risk exposure. Using data collected on the individual level, we analyse
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how risk attitudes distribute among smallholder farmers, whether this
distribution has a pattern peculiar to cooperative members that is not found in
non-members, and the main factors that affect smallholders’ risk attitudes.
1. How do group size and organizational form influence farmers’ risk
attitudes?
In many situations, important real-life decisions are frequently made by one or
other form of groups marked by different sizes. Group decisions are prevalent in
different forms of organizations, and the question is how individuals’ preferences
are considered in group decision-making processes (Masclet et al, 2009).
Smallholder farmers use various strategies to manage risks – strategies that range
from forming groups and networks for risk-sharing purposes and information
flow, to deciding on the type of business that they can run in their effort to
manage risks. Using a framed risk experiment, we examine how risk attitudes
distribute between individuals and groups, between groups of different sizes and
types, and the effect of networks in this regard.
2. Are smallholders’ risk attitudes and time horizons interdependent or
independent?
Risk attitudes and time preferences are important factors for understanding the
investment decisions of poor households. Previous studies suggest that
smallholder farmers in developing countries are reluctant to make investments
in new technologies because of risk-aversion and high levels of impatience
(Tanaka et al., 2010; Yesuf and Bluffstone 2009). However, these studies treat
risk attitudes and time preferences as non-associated characteristics. To the best
of our knowledge, there have not been any direct efforts to examine the possible
association between risk attitudes and time horizon. Using framed risk and time
experiments, we examine the relation between risk attitudes and time horizons
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for smallholder farmers, as well as its impact on poverty. Moreover, we examine
the correlations, with the aim of better understanding the direction of causality
between poverty, risk attitudes, and time preferences, as that has the potential to
provide inputs for designing policy.
3. Do farmers’ risk attitudes have an impact on their livelihood strategy
choices?
In developing countries in general and in Ethiopia in particular, institutions that
can transfer risks to third parties are either poorly developed or absent. Because
credit, insurance, and forward markets often do not exist or are functionally
imperfect, rural farm households have developed mechanisms to buffer
themselves from the effects of risk, and this has implications for their decisions
to engage in a given set of livelihood strategies. Farmers navigate not only
between high-risk and low-risk crops (i.e., crop diversification), but also between
farm and non-farm activities (activity diversification). Using data collected from
both experimental and survey methods, we analyse the relative importance of
farmers’ risk attitudes regarding engagement in a given set of livelihood
strategies.

1.5.

The Setting: Vegetable production and marketing in
Haramaya District

The study reported here took place in Haramaya District, Oromia National
Regional State, Ethiopia. Haramaya, whose name derives from a lake that dried
up some time ago, is located in the East-Hararghe zone about 500 km east of
Addis Ababa, Ethiopia’s capital. This district was chosen as our study area
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Figure 1.2. Descriptive map of the study area.

because, although it has a good potential for vegetable production and marketing,
the district is highly exposed to both production and non-production risks.
Haramaya, the largest and most densely populated of all districts in EastHararghe (see map), comprises a zone with a highland climate and a very small
per capita landholding (0.4 ha on average). Khat, a mildly narcotic stimulant
plant, is the major perennial cash crop grown in the area. Sorghum, maize, and
haricot beans are the major cereal and legume crops, and potato, beetroot, sweet
potato, onion, garlic, cabbage, and leek are the major vegetable crops produced.
Intensive vegetable-crop production is practiced here. The purchase of capital
inputs needed for vegetable growing is partly covered by the proceeds from khat
and vegetable sales.
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Vegetable products from Haramaya are distributed to Harar and Jigjiga towns
for domestic consumption and to Dire-Dawa for both domestic consumption and
export. Vegetable prices are highly volatile, being high during the offseason and
very low during the harvest season. Farmgate transactions are rarely conducted
during the dry season around Haramaya. During the rainy season, there is a glut
of vegetable production, and farmers have to supply their harvest to local markets
and to temporary storehouses of merchants (called assemblers) who amass
vegetables at Kombolcha town. Previously, transactions around Haramaya took
place mostly on a credit basis, whereby farmers bore the full price swings that
occurred in Djibouti. Farmers were uncertain about prices paid by the exporters,
as these prices are entirely based on what the importers paid in Djibouti. Then,
depending on what the exporters paid them, the assemblers passed down prices
to the producers through their marketing channel. This reduced producers’
bargaining power and prices. However, recently farmers have refused creditbased delivery and totally changed the market chain path to Kombolcha, where
transactions are conducted on a cash basis. Nowadays, there is no vegetable
delivery to Djibouti via Haramaya because of the payment terms, and vegetables
are channelled to Dire-Dawa and Djibouti via Kombolcha.

1.5.1. Market institutional arrangements
Several local, rural institutions have an impact on vegetable production and
marketing practices. Vegetable marketing channels, input delivery, credit
services, and water use arrangements are amongst the key institutions to be
considered.
Vegetable marketing channels
In the Kombolcha–Dire-Dawa–Djibouti marketing chain, vegetable products are
mainly assembled by merchants in Kombolcha town and by some merchants
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living in the villages of Finqile, Tiniqe, and Ifa-oromia. Exporters from DireDawa town make their demand requests to assemblers with respect to the type,
quality, and quantity of each vegetable crop. When the assembling is finalized,
grading and packing activities take place. The assembling merchants take the
graded and packed vegetable products to Dire-Dawa, where the exporters check
the quality and quantity of the products supplied to them. After noting the details
of the vegetables supplied by each merchant, the exporters send the products to
Djibouti by truck, and recently by cargo train. Payment is most likely made
within two weeks of the actual transactions in Dire-Dawa. This happens because
exporters are not willing to fully pay or set the transaction price before they know
the price that importers at Djibouti are willing to pay. The producers are paid
partly by assemblers and partly by exporters.
Vegetable exporters to Djibouti have a strong clan link, and this trading system
could not be penetrated for a long time. The vegetable cooperative union
(Haramaya Vegetable Producers’ Union) participated actively in supplying
members' vegetables to domestic markets in Harar and Jigjiga and other public
institutions located around these two towns, but it could not participate in
vegetable export because of the government policy preventing it from export
market participation on the one hand and the strong influence of clan-based
private exporters on the other. These exporters have family members living in
Djibouti acting as vegetable importers. They send an import order for the coming
week and a sum in US dollars equivalent to the received vegetable value for the
previous weeks to the exporters in Dire-Dawa via the commercial banks. The
exporters at Dire-Dawa send vegetable quantities equivalent to the amount
requested by the importers. This is the process practiced in such transactions and
export trading. In all other respects, how products are handled, how product
quality is monitored, and all other activities are exactly similar to the practices
exercised in domestic markets.
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Input delivery and credit services
Credit and saving institutions do not exist in most villages. The vegetable
marketing cooperative union is assigned by the government to provide
agricultural inputs (usually chemical fertilizers and sometimes improved seeds)
on a credit basis for both member and non-member households. The most
reliable sources of other forms of credit (except for chemical fertilizers) are close
relatives, neighbours, and friends. Moreover, there is a women’s saving and
credit cooperative organized by Self-Help International, a community
development-oriented non-governmental organization, but its function is very
restricted. The money obtained from vegetable sales is either consumed, kept in
cash, or used for investment in agricultural tools and motor pumps for irrigation
purpose.

1.5.2. Water use arrangements
The surface water level is decreasing at an alarming rate, and, in some areas,
there is no more surface water. Farmers have to dig wells to access sub-surface
water for irrigation. These wells are privately owned and usually adjacent to the
vegetable plots. Nowadays, farmers are continuously under the threat of
groundwater depletion. Therefore, technologies that are important for rainwater
harvesting are highly relevant in the study area to compensate for the depleted
groundwater problem.

1.6.

Research methods

This study uses a combination of two distinct data collection methods:
experimental games and a household survey. By combining these two methods,
we try to overcome the problem of hypothetical bias, which is common in
economic impact valuation. This bias has been considered as a validity concern
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in so-called stated preference approaches, and it arises when producers overstate
their willingness to participate in the production of a given good. To reduce this
bias, experimental designs use a real economic incentive to elicit preferences
truthfully, and this, in turn, shows their intention to participate in production
processes. One of the advantages of the experimental approach in risk games is
that it separates the real effect of individuals’ risk-averse behaviour from that of
other economic factors such as the effects of resource constraints.
The main contribution of the thesis lies in its approach of combining data both
from experimental methods and from household surveys. Several studies in the
recent past have complemented experimental evidence with a background
survey. Accordingly, we collect data from sample respondents who participate
in risk attitude and time preference games after being involved in a field survey.
The main gain from this combination is that it links a broad class of observable
characteristics obtained from the household survey to the experimental data, and
thereby we are able to generate dependable data on decision making.
Furthermore, the combined use of these data overcomes the problem of weak
external and internal validity that is often encountered when only experimental
or only survey data are used.

1.6.1. Data description
The data used in this thesis were collected from six kebeles (the smallest
administrative unit in Ethiopia) and 82 villages in Haramaya District. A twolevel mixed-method sampling technique was used to determine sample
households and collect the data. First, administrative levels and kebeles were
selected using purposive sampling to include kebeles with primary vegetable
producer cooperatives that are members of a vegetable cooperative union
functioning in the district. Second, a random sample of 420 (210 cooperative
members and the rest non-members) households were selected to participate in
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this study using a non-proportionate stratified sampling technique to take
account of the smaller proportion of cooperative-member than non-member
farmers in the district. The sample households from each stratum were selected
through a systematic sampling technique.
The collected data cover experimental data on risk behaviour (both individually
and in groups) and time preferences, and household survey data. Brief
descriptions of these different data types are presented below. In the chapters
where the data are used, more detailed information is given on the contents of
the data.
Experimental data
Experimental data were collected on farmers’ risk attitudes using real payoffs
and on time preferences using hypothetical settings. Farmers participated in both
individual and group risk experiments, and a substantial time break was given to
them to avoid the possible contamination effect of the previous experiment.
Group games were introduced after some days of individual games. Furthermore,
to avoid the wealth effect, respondents were not informed that they would play
another game. A time preference experiment was applied with the survey
questionnaire. Farmers participated in four experimental sets of time preference
games that were designed to test the predictive validity of the discounted utility
model.
Household survey
A household questionnaire was administered between June and September, 2013
(see Appendix). The distribution of the sample households over different peasant
associations is presented in Table 1.1. A structured questionnaire based on the
research objectives was used for the household survey. Household
characteristics, resource endowments, household land and labour use, factor and
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product market participation, and farmers’ participation in different livelihood
strategies are the major points of interest in the questionnaire.
Table 1.1. Distribution of peasant associations over sample households

Peasant Association

Number of Respondents
Cooperative
members

Non-members

Total

Finkile

42

42

84

Tinike

21

21

42

Tuji-gabbisa

21

21

42

Kuro

63

63

126

Amuma

21

21

42

Ifa-oromia

42

42

84

210

210

420

Total

1.6.2. Data analysis
Econometric estimations of both individual and group risk preferences are made
using an ordinal equation that accounts for the sample selection bias and
endogeneity problems that might be introduced due to data truncation and the
simultaneity of right- and left-hand variables (Abdulai et al., 2009; Heckman,
1979; Maddala, 1986). Experimental data on individual and group risk
preferences and survey household data on socioeconomic characteristics are used
for the analysis.
To assess the relationship between risk attitudes and time preferences, and its
impact on poverty, we employed a three-stage least squares regression model
that accounts for simultaneous bias and helps to test whether there is an
interdependent relationship between risk attitudes, time preferences, and
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poverty, taking farmers’ income as a proxy variable for poverty. Experimental
and household survey data collected from the study area are used for such
empirical investigations.
A three-stage probit regression model that combines both the seemingly
unrelated regression estimation (SURE) and the endogeneity problem (two-stage
probit) of the common livelihood strategies adopted by farmers is used to
identify the main determinants of adopting a given set of livelihood strategies.
The data used in this analysis are obtained both from the experimental games
and the household survey, as indicated above.
A summary of the methods of analysis applied and the type of data used to
address each research question is given in Table 1.2.
Table 1.2. Description of research questions, methods applied, and type of data used

Research
Method of analysis
question
1
2
3
4

Ordered logit; 2SRI
Ordered logit; 2SRI
Three-stage least squares (3sls)
Three-stage probit

Data used
Field experiment + survey
Field experiment + survey
Field experiment + survey
Field experiment + survey

Note: 2SRI represents a two-stage residual inclusion model.

1.7.

Thesis outline

In addition to what has been discussed in this introductory chapter, the remaining
part

of

this thesis consists of five chapters.
Chapter Two analyses the risk attitudes of smallholder vegetable producers and
the role of producer cooperatives in determining farmers’ risk attitudes. In
Chapter Three, the distribution of risk attitudes between group and individual
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decision makers, and the role of social networks and group size in group risk
attitude determination, are discussed. Chapter Four assesses the interdependent
relationships between risk attitudes and time preferences and their joint effect on
the poverty of smallholder farmers. Chapter Five examines the dominant
livelihood strategies deployed by farmers in the study area, and the role of
farmers’ risk attitude in their choice of a given set of livelihood strategies. Using
household-level data, it also investigates whether there is simultaneity between
the specific livelihood strategies adopted by farmers or not and whether these
strategies are interdependent or independent. Finally, Chapter Six provides a
general summary and conclusion of the whole research, with policy implications
of the research findings.
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CHAPTER

2:

MEMBERSHIP,

RISK-AVERSION,
AND

PATH

COOPERATIVE

DEPENDENCE

OF

SMALLHOLDER FARMERS IN ETHIOPIA

This chapter appeared as: Molla, A., Beuving, J., & Ruben, R. (2020). Risk
aversion, cooperative membership, and path dependences of smallholder farmers
in Ethiopia. Review of Development Economics, 24, 167-87.
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Abstract
Smallholder farmers in Sub-Saharan Africa often mitigate production risks
through cooperative membership: institutionalized arrangements where they
pool resources and collectively manage production and marketing chains.
Cooperative membership has a significant advantage: it cushions detrimental
effects of external forces, placing a premium on a risk-seeking attitude
(experimenting and innovating), which can yield greater accumulation.
However, cooperatives are self-selective institutions: relatively better endowed
farmers, who are usually less risk-avoidant than poorer ones (a consequence of
their broader material bases), tend to be overrepresented. These two realities
complicate the causal assessment of the relationships between risk attitudes,
farmers’ socioeconomic status, and cooperative membership that is essential to
comprehend the role of cooperatives in local capital accumulation. To help
resolve this thorny analytical problem, an experimental study was carried out in
eastern Ethiopia – a risky production environment where cooperatives feature
prominently and relatively affluent farmers exist alongside poorer ones. It
unveils the working of specific path dependences: poorer cooperative members
are less risk-seeking than non-members, but at an interval much less than that
observed for affluent farmers. For development policies, this suggests that a
greater payoff can be expected from investing in farmers’ material bases than
from further improving cooperative membership.

2.1.

Introduction

This paper examines how smallholder farmers in eastern Ethiopia seek to
become members of a cooperative in order to handle external production risks
faced on a daily basis – the absence of markets, natural hazards, and
macroeconomic shocks. Cooperatives are usually heralded in the literature as
rural institutions specially equipped to cushion detrimental effects of external
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risks that individual smallholder farmers are unable to address (Bernard &
Spielman, 2009; Chagwiza et al., 2016; Francesconi and Heerink, 2010). It is
believed that, by pooling resources and collectively managing production and
marketing chains, farmers are relatively insulated from these risks, and this
motivates them to experiment with novel production techniques, try new crops,
and look for new economic opportunities (Kolade & Harpham, 2014). Promoting
a risk-seeking attitude fosters local capital accumulation, so it is thought,
eventually breaking through pernicious cycles that keep farmers trapped in
impossible poverty. It is no surprise, therefore, that establishing and promoting
cooperatives features centrally in the rural policies of many African developing
countries.
Whereas the upbeat interpretation summarized above may be true in many cases,
a major analytical problem complicating a more precise, causal assessment of
the effect of cooperative membership on rural affluence is that cooperatives tend
to be self-selective. Some studies show that farmers with an inborn propensity to
avoid risk are more likely to join cooperatives (e.g., Hueth & Marcoul, 2008),
whereas others point out those better-endowed farmers are overrepresented in
cooperative circles (Bernard & Spielman, 2009; Chagwiza et al., 2016). In this
vein, it has frequently been observed that rural cooperatives, especially those that
are functioning well, are not inclined to enrol struggling farmers: rural
solidarities apparently only go so far. Because better-off farmers by virtue of
their broader material bases can afford to espouse a risk-seeking attitude that,
eventually, can propel them towards greater economic opportunities, the
relations between risk attitudes, farmers’ socioeconomic status, and cooperative
membership are not immediately clear.
A special analytical problem operating on this dynamic is pinpointing the origin
of smallholders’ risk attitudes – whether or not they are interested in investing in
risky activities. There are two dissenting voices in the debate. Some argue that
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smallholder farmers, especially those operating in the uncertain production and
marketing environments that are typical in eastern Ethiopia, are intrinsically riskavoidant (see, among others, Franken et al., 2014; Harrison et al., 2010; Moseley
& Verschoor, 2005). This means that farmers gear their resource use and
allocation decisions towards high expected value opportunities and carefully
seek conditions that minimize risk exposure. Others argue for a more dynamic
interpretation: risk attitudes may be attributed to situations triggered by external
constraints such as market arrangements, macroeconomic shocks, and natural
disasters, which in turn create path dependences that shape farmers’ risk attitudes
(Karlan et al., 2014; Yesuf & Bluffstone, 2009). Hence, disentangling external
and internal drivers of farmers’ risk attitudes presents a special challenge for
research, to which this paper seeks to contribute.
By looking at the drivers of risk attitudes, we seek to engage with theories of
decision-making under risk in low-income countries. Although expected utility
theory has long been considered the gold standard to model and measure decision
makers’ risk attitudes, it has lost traction under the weight of anomalies and
contradictory evidence. To pre-empt the discussion that follows later in this
chapter, it has been found that production risk is not some neutral property of
economic life, but one that follows a concave shape: decision-makers attribute
different weights to gains and losses. The less risk can be cushioned through
formal institutions – a defining characteristic of many low-income countries such
as Ethiopia – the more pronounced the concavity, reducing the analytical benefit
of standard utility theory (Yesuf & Bluffstone, 2009). To overcome this problem,
we build on prospect theory instead, and the concave utility function that is
central to it further shapes our analytical approach.
Methodologically, this implies that our study builds on an experimental approach.
Central in it is the question of whether farmers assign the same (expected utility
maximizers) or different (prospect maximizers) weights to gains and losses.
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Experiments have a further advantage over conventional, survey-based approaches
in that they look at behaviour under real-life conditions by working with revealed
rather than stated preferences. A fuller exposition of the experimental
methodology follows later, but we summarize it here. In our sample of 420 farming
households, we first determined the risk attitude/degree of risk-aversion of the
chief economic decision-maker (the family head), using experimental games with
real payoffs. These experimental data were subsequently used as a dependent
variable in an ordered logistic regression model that included important wealth and
household characteristics believed to affect risk attitude, and we controlled for
cooperative membership. Thus, we seek to shed light on the question of whether
cooperative membership results in a convergence of risk attitudes (following from
the self-selection thesis) and, if not, then how the observed variation can be
explained in terms of other socioeconomic variables, many of which emanate from
endogenous path dependences.
The paper now continues with a discussion of a theoretical model for measuring
risk attitudes. A review of recent development economics literature on the
relations between risk attitudes and cooperative membership, advocating an
attitudinal view on risk that includes household and other socioeconomic
circumstances, then follows. This review is developed into a formal econometric
model revolving around the von Neumann-Morgenstern expected utility function
applied to a ternary classification of risk attitudes (averse-neutral-seeking),
which is subsequently inserted into an ordinal regression model. Examination of
the model unveils the working of specific path dependences: poorer cooperative
members appear to be less risk-seeking than non-members, but at an interval
much less than that observed for affluent farmers. This finding nuances the effect
of cooperative membership as reported elsewhere. The consequences for rural
development policies, which we explore in the conclusion, are thus: we can
expect a greater payoff from investing in farmers’ material bases than from
further improving cooperative membership.
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2.2.

Prospect Theory and Modelling Risk Attitudes

In line with standard economic choice models of which this paper is critical,
smallholder-farmer economic decision making is often assessed on the basis that
farmers maximize their expected utility or profit. Hence, they are usually
modelled using utility (profit) maximizing frameworks, which are subject to
specific constraints. To sum up: in perfect rural markets, farmers should continue
their investments until marginal revenues equal marginal costs, or where the
marginal value product/marginal cost ratio equals 1. This suggests that, under
perfect market conditions, household resource endowments are not substantial
determinants of farmers’ risk-aversion and hence of farm investments (Hagos,
2003). However, in the reality of developing countries, markets are far from
perfect because of information asymmetries, incomplete contracts, and
transaction costs. In some cases, markets may even be completely absent, sharply
increasing production risks. Where risk is caused by the absence of markets, the
effect of household endowments and characteristics on risk attitudes becomes
stronger. Strategies that can shape households’ endowments are therefore
expected to affect farmers’ risk attitudes, and the role of cooperatives is
considered from this perspective.
To account for these complex effects, we draw on prospect theory. It posits that
economic decision makers are guided less by rational calculation geared towards
utility maximization, and more by psychological propensities, called heuristics,
that result in an asymmetrical concave decision curve: in the decision-making
process, perceived losses weigh more than perceived gains. To measure this in
the field, we employed the Von Neumann-Morgenstern expected utility function
and evaluated whether expected utility functions well or not: the first two
derivatives of this function provide necessary information about the nature and
the concavity of the utility function. Production and cost functions are concave
functions with respect to input and input price, respectively whereas revenue and
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profit functions are convex functions with respect to output price. The riskaversion coefficient is an important measure of that, and it depends on the sign
of the second derivative of the utility function. That is, for a monotonically
increasing utility function, an individual is said to be risk-averse, risk-neutral, or
risk-taking if the second derivative of the utility function is negative, zero, or
positive, respectively (Chavas, 2004). Earlier works suggest three commonly
used measures of risk-aversion: (a) absolute risk-aversion, A (W), developed by
Pratt (1964); (b) relative risk-aversion, R (W), proposed by Arrow (1971); and
(c) partial risk-aversion, P ( W0 , Y ), posited by Menezes and Hanson (1970). For
the purpose of our study, these are formalized as follows:

A(W ) = −

U (Wo )
U (W )
U (Y )
=−
=−
U (W )
U (Wo )
U (Y )

R(W ) = −W

U (W )
= WA(W )
U (W )

P(Wo , Y ) = −Y

U (Wo + Y )
= YA(Wo + Y )
U (Wo + Y )

(1)

where W represents the final wealth outcome, 𝑈 ′ 𝑎𝑛𝑑𝑈 ″ represent the first and
the second derivatives of the Von Neumann-Morgenstern expected utility
function, W0 indicates the non-stochastic initial wealth, and Y stands for
stochastic income or periodic net gain by a decision maker. These three measures
of risk-aversion are related to one another as (Wik et al., 2004):

R(W ) = W0 A(W ) + P(W0 ,Y )

(2)

Absolute risk-aversion is a suitable measure to describe conditions where a
prospect remains fixed while the initial wealth is variable. It is commonly
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assumed that absolute risk-aversion correlates negatively with wealth. When the
prospect changes while the initial wealth remains fixed, partial risk-aversion is
an appropriate measure of risk-aversion, whereas relative risk-aversion is
appropriate when both the prospect and the initial wealth change proportionately.
As hypothesized by Arrow (1971) and later supported by empirical literature
(Wik et al., 2004; Yesuf & Bluffstone, 2009), decreasing absolute risk-aversion
(DARA) and increasing relative risk-aversion (IRRA) are common occurrences
in the real world. IRRA postulates that an individual’s willingness to accept a
risky prospect decreases as the initial wealth and the prospect increase
proportionally, and vice-versa.

2.3.

From Prospect Theory to Field Experiment in a
Developing Country Context

Economic research on risk attitude in the sphere of production was pioneered by
Agnar Sandmo (1971), who demonstrated that risk-averse firms produce less
output than risk-neutral firms. Since then, various studies have explored this
finding for the agrarian sector, in particular looking at the effect of risk on
farmers' economic decision-making. As outlined above, a major point for debate
in economic risk research remains the predictive validity of expected utility
theory: the idea that rational actors maximize expected utility. This theory
assumes that decision-makers are almost close to risk-neutral in small-stake bets
and give equal weight to gains and losses (Arrow, 1971). It also assumes
identical value functions and equal decision weights for choices that involve both
gains and losses. If decision-makers in experimental studies are risk-averse in
small bets, and if they treat losses differently from gains (if they are lossaverters), they are not expected utility maximizers. Empirical studies building on
psychological insights have cast doubt on this idea however, by showing that
individuals in small-stake games are in fact often risk-averse (Rabin, 2000) and
that loss-aversion in many cases drives economic behaviour (Kahneman &
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Tversky, 1979). Looked at theoretically, these findings question the supposed
concavity of the utility function as well as the postulate of asset integration
underpinning expected utility: outcomes of a given prospect are evaluated at the
final wealth level after integrating the net monetary gains into the initial wealth
levels (Holt & Laury, 2002; Kahneman & Tversky, 1979; Rabin, 2000). These
critiques ushered in a new wave of economic thought, taking seriously the
psychology of economic behaviour, of which the prospect theory pioneered by
Amos Tversky and Daniel Kahneman remains the chief contribution. Unlike the
expected utility theory of asset integration (evaluation of final wealth), prospect
theory focuses on the editing and evaluation of prospects by economic actors,
and it introduces the concept of loss-aversion. This theory revolutionized
economic thinking by positing that decision curves are concave for gains and
commonly convex for losses, and steeper for losses than for gains (Lewis, 2016).
Applying prospect theory to the sphere of agricultural production entails the
major challenge of deciding how to assess farmers’ risk attitudes. Earlier studies
suggest that these can be estimated using either actual production figures or
experiments. Those working with actual production data use econometric or
mathematical programming estimation methods (Antle, 1987; Pope & Just,
1991), but these are critiqued. For instance, it has been argued that statistical
analysis of actual production confounds risk attitudes with other factors such as
resource limitations faced by rural decision-makers (Eswaran & Kotwal, 1990;
Yesuf & Bluffstone, 2009). Others claim that it considers decision-makers to be
more risk-averse than they in reality are (Wik & Holden, 1996; Wik et al., 2004),
a point that appears especially relevant for developing country contexts where it
is typically difficult to separate intrinsic risk attitudes from liquidity constraints.
A similar reservation can be made regarding the self-sufficient nature of
livelihoods in developing countries where market imperfections are prominent,
implying that production and consumption decisions are non-separable and are
often made simultaneously (Yesuf & Bluffstone, 2009; Wik et al., 2004).
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Experimental methods resolve these problems as such methods are grounded in
actors’ actual decision-making, albeit in the relatively artificial environment of
the field laboratory (Yesuf & Bluffstone, 2009).1This claim is supported by
various empirical studies in a developing-country context that draw on
experiments, beginning with Binswanger’s (1980) pioneering work in India,
followed by studies in China (Liu, 2008), Ethiopia (Yesuf & Bluffstone, 2009),
Madagascar (Nielsen, 2001), and Vietnam (Tanaka et al., 2010). Despite their
similarities in outcomes, these studies display limited consensus on what appears
important for our own work: the effect of socioeconomic characteristics and
wealth variables on risk attitudes. Some studies find that risk attitudes differ
significantly based on gender (e.g., Gilliam et al., 2010), age (e.g., Yesuf &
Bluffstone, 2009), education (e.g., Harrison et al., 2010), and dependency ratio
(e.g., Yesuf & Bluffstone, 2009); others find no significant association for gender
(e.g., Yesuf & Bluffstone, 2009), for education (e.g., Hault & Lorry, 2002; Yesuf
& Bluffstone, 2009), for age (e.g., Tanaka et al., 2010), and dependency ratio
(e.g., Mosley & Verschoor, 2005).
Moreover, experimental studies have produced mixed results regarding the
relationship between wealth and risk attitudes. Some studies find that risk

1

To be sure, experiments also entail methodological limitations. Firstly, they are by their
nature context free, meaning that normal conditions for making economic decisions, such
as moral considerations checked by the presence of significant others as well as the stakes
involved, are removed from the equation (Levitt & List, 2007). Secondly, conducting an
experiment in a hypothetical setting might introduce what is known as the hypothetical
bias: the deviation of decisions from those taken in real-life situations (Voors et al.,
2012). Finally, experiments may introduce an incentive bias, especially if conducted with
real payments. That is, participants will not be constrained by possibly real consequences
of the experiment outcome that in real life structure risk attitudes (Nigist et al., 2009).
These biases notwithstanding, we believe that, for the present study, an experiment
approach has much to offer.
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attitudes differ significantly based on farm size (e.g., Wik et al., 2004; Yesuff &
Bluffstone, 2009), value of domestic animals (e.g., Liebenehm & Waibel, 2014;
Yesuf & Bluffstone, 2009), cash availability (e.g., Yesuf & Bluffstone, 2009),
and income (e.g., Liebenehm & Waibel, 2014; Wik et al, 2004). Yet others find
no significant relation for farm size (e.g., Binswanger, 1980), value of domestic
animals (e.g., Liu, 2008), cash availability (e.g., Wik et al., 2004), and income
(e.g., Tanaka et al., 2010). Thus, it is relevant to further scrutinize the relation
between wealth variables and socioeconomic characteristics and farmers’ risk
attitudes to contribute to the existing literature.
To contribute to the growing experimental risk literature in rural settings in
developing countries, this paper aims to focus especially on cooperative
membership. Empirical evidence confirms the impact of cooperatives on
smallholders’ livelihoods in different dimensions: improving agricultural
performance and efficiency (Chagwiza et al., 2016; Frascesconi and Ruben,
2012; Verhofstadt & Maertens, 2014), improving smallholders’ market
participation ((Bernard & Spielman, 2009), reducing transaction costs and
improving bargaining power (Bernard & Taffesse, 2012), and facilitating
smallholder technology adoption –and thereby improving welfare (Wossen et al.,
2017).
However, the relationship between risk attitudes and social capital in general,
and between risk attitudes and cooperative membership in particular, is
neglected. Previous studies have focused on how social capital and cooperatives
serve as risk management strategies (Ligon, 2009; Steer & Sen, 2010). A handful
of studies have focused on the relationship between risk attitudes and cooperative
membership (Ligon, 2009; Nmadu et al., 2012; Salimonu & Falusi, 2009),
despite cooperative membership being a central issue in development discourse.
The endeavour to measure the economic importance of cooperatives for
smallholders’ livelihoods is certainly useful, but understanding the role of
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cooperatives and cooperative membership in smallholders’ risk attitudes is
perhaps more relevant from a policy perspective. However, the empirical
literature in this regard is scant and shows mixed results.
The relevant literature is summed up as follows. Nmadu et al. (2012) found that
cooperative members are more risk-averse than non-members. On the other
hand, Ligon (2009) showed that risk-aversion is negatively associated with
cooperative membership, as cooperatives serve as a risk management tool by
providing a limited scope of insurance. Salimonu and Falusi (2009) reported a
negative correlation between cooperative membership and risk-aversion among
Nigerian farmers, and hence farmers use cooperatives as a risk mitigating
strategy. Although suggestive, these studies do not provide conclusive evidence
about the causality underpinning such relationships. Arguably, cooperative
membership may be endogenous to risk attitudes–better resource-endowed and
more risk-averse agents may self-select to be cooperative members, and vice
versa.
These studies are important for the purpose of this paper, yet a major substantive
problem remains in that they tend to assume that farmers’ risk-aversion is
triggered mainly by a decision-maker’s pure risk behaviour. This implies that
specific household circumstances, including cooperative membership, are
considered to have a limited effect. We extend the literature beyond documenting
simple correlations and address the issue of causality. As argued in the previous
section, these circumstances can have an important role in shaping farmers’ risk
attitudes.

2.4.

Materials and Methods

The study was carried out in six kebeles (the smallest administrative unit in
Ethiopia) and 82 villages of Haramaya district, eastern Ethiopia, where farming
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is dominated by the production of khat (a mild stimulant widely consumed in
this part of Africa) and vegetables such as potato, beetroot, sweet potato, onion,
garlic, cabbage, and leek. More than four-fifths (87%) of the sampled farmers
earned at least part (about 50%) of their income from the sale of such vegetables.
Likewise, more than three-quarters (77%) of sample respondents earned a
portion (about 40%) of their income from the sale of khat. Both of these crops
contribute to more than 90% of smallholders’ annual income. Vegetable
production in this part of the country is exposed to various production risks such
as moisture stress, frost, and crop disease, making the district pertinent for our
research problem. Many farmers have organized themselves in agricultural
cooperatives to mitigate some of their production risks.
We sampled 420 households from a population of smallholder vegetable
producers (both cooperative members and non-members). This sample size was
determined by, on the one hand, the nature of the analytical technique (ordinal
regression), which requires a relatively large sample size (Long & Freese, 2006)
and, on the other hand, the homogeneous nature of farmers within a specified
agro-ecological area. Our sample was divided into members of vegetable
producer cooperatives and non-member vegetable producers in a 50%:50% ratio
in order to examine the distribution of risk attitudes between cooperative
members and non-members. The sample households from each stratum were
selected using systematic sampling. Because the data come from two subsamples, cooperative members and non-members, we conducted a sample
selectivity test (using Heckman’s two-step selectivity test) to check for the
randomness of the sample, thereby assuming that cooperative membership is a
self-selection decision. We also conducted an endogeneity test using the DurbinWu-Housman test to check for the potential endogeneity problem between
cooperative membership and risk attitudes.

52

544240-L-bw-Beuving
Processed on: 8-6-2020

PDF page: 52

RISK AVERSION, COOPERATIVE MEMBERSHIP, AND PATH DEPENDENCE
Farmers’ risk attitudes were measured using experimental games with real
payoffs, similar to the approach first developed by Binswanger (1980) and
further refined by Yesuf and Bluffstone (2009). Respondents were offered six
choices mimicking different harvest outcomes with a 50% probability of a good
or a bad outcome. For each alternative, both the expected gain and the variance
increase, and this in turn increase the perceived stakes of the game. Respondents
were then shown the true outcomes of each of the six choices and invited to
choose (only one choice) among the alternatives. A coin was subsequently tossed
to determine whether a respondent received the good or the bad outcome of his
choice, and the reward was actually paid. In total, farmers played five
experimental sets to test farmers’ decreasing absolute risk-aversion (DARA) and
increasing partial risk-aversion (IPRA) attitude. Decreasing absolute riskaversion was investigated by presenting an identical prospect (choice set) to farm
households with different wealth levels. To test for increasing partial riskaversion responses, we increased the payoff of the first experiment by some
constant factors (2.5, 5, 7.5, and 10) to measure the farmers’ response as the
prospect increased for a constant wealth.
Moreover, gain-and-loss games were included to examine whether the
households

responded

differently

to

actual

and

opportunity

losses.

Consequently, all farmers first played a gains-only game (five experimental
sets). The gain-and-loss game was administered only to those who were willing
to play it. Although respondents were eligible to play if they had received
sufficient reward from the gains-only game and could cover their loss in the gainand-loss game, this experiment was based on the respondent’s willingness to
play the games.
The participating farmers were all household heads involved in farming, and no
other family member was included. The cooperative member farmers involved
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in experimental games were household heads actually participating in
cooperative decision-making processes.

2.5.

Descriptive Analysis

We collected data on a range of relevant farm and household characteristics from
our sampled households, with detailed information on various important aspects
(Table 2.1).
In addition to vegetables and khat, farmers grow cereals as a supplementary crop
for home consumption. Land is the scarcest resource in the study area, and so
farmers usually practice intercropping: on average a household cultivates 0.41
hectare. This land size supports an average family of about seven persons, of
whom about three are children younger than ten years of age. The sample
respondents’ average duration of education was slightly over three years; this
means that these dropped out of school before completing primary education. A
significant proportion of them (45%) did not have any formal education, and
about 85% did not have more than seven years of schooling. About 52% of the
respondents reported having access to information (households with a radio, tape
recorder, television, or a combination of these), and 89% indicated that they had
access to extension services. About half (53%) of the respondents reported that
they had received peer information (consulting with their friends or relatives)
while making production decisions. Credit service coverage is very limited; a
mere 5% had access to credit services.
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Table 2.1. Descriptive statistics of sampled households (N=420).

Variable

Unit

Mean

Std. Dev. Min Max

Indiv. Characteristics
Age

years

37.57

11.43

18

80

Gender

0 for female

0.89

0.32

0

1

Education

years

3.36

3.66

0

14

Value of dom. animals

000 Birr

16.08

12.77

0 74.7

Farm size

Ha

0.41

0.26

0 1.75

Access to extension

1 if he has an access

0.89

0.31

0

1

Access to credit

1 if he has an access

0.05

0.23

0

1

Saving

1 if he has an access to save
in formal financial inst.

0.56

0.497

0

1

Pesticide use

Litre

0.53

0.84

0

7

Frequency of shocks

Frequency of occurrence

1.71

0.53

0

3

Dummy for loss

1 if he plays loss game

0.24

0.43

0

1

1.743

0.719

1

4

0.531

0.50

0

1

0.5

0.5

0

1

Group Characteristics
Cooperative trust level
Peer information
Membership

1 if he gets
information
1 for members

peer

Game Characteristics
Lag previous success

1 if for wins or -1 otherwise

0.140

1.997

-3

3

Previous success

1 if for wins or -1 otherwise

-0.002

2.488

-4

4

Expected payoff

Birr

195.721

0.449

195

196

A comparison between cooperative members and non-members with regard to
some selected household endowments (wealth variables) is presented in Table
2.2 below.
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Table 2.2. Distribution of average wealth variables by cooperative membership (N=420).

Wealth variable

Unit

Members

Nonmembers

Household income

Birr

22639

18596

4043

22

2.14**

Vegetable income

Birr

12349

8723

3626

42

2.52***

Savings

Birr

13841

4504

9337

207

2.65***

Expenditure

Birr

13732

10814

2918

27

3.65***

Birr

5243

3756

1487

40

3.25***

Non-farm income

Birr

1858

1203

655

54

1.53*

Family labour used

P.days

123.4

107.3

16.1

15

2.14**

Hired lour used

P.days

11.8

2.7

9.1

337

4.10***

Value
of
implements

farm

Difference Perc.

Test
statistic

***, ** and * indicate the tests are significant at 1, 5 and 10% probability level,
respectively.

Cooperative members are relatively better off than non-members in some
selected important household endowments. For example, the average income of
cooperative members is higher than that of non-members, and the difference is
statistically significant. The difference even widens when it comes to vegetable
income. The average income of member farmers is 22% higher than that of nonmembers, whereas the average incomes of cooperative members from vegetable
farming and non-farm employment are 42% and 54% higher than those of nonmembers, respectively. This shows that cooperatives play a crucial role in
farmers’ wealth building, given that they may influence members’ risk attitudes
through such wealth variables.

2.6.

Experiment Results

Following Binswanger (1980), households’ degree of risk-aversion was
computed using a constant partial risk-aversion utility function of the form

U = 1 − M 1− , where  is the coefficient of risk-aversion and M is the
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certainty equivalent of a prospect. The coefficient is estimated as the point where
an individual is indifferent between two successive prospects (say A and B),
provided that each prospect has an equal probability of occurrence. Thus, we
need to identify the value of the coefficient that equalizes the utility derived from
the two prospects by a household, which can be given as E (U A ) = E (U B ) and
1−

again expressed as 1 − M A

= 1 − M B1− . This equation is solved using

standard numerical analysis because it does not have an algebraic solution. The
upper and lower limits of this coefficient are computed for each prospect. The
details of the experiment and the upper and lower limits of the risk-aversion
coefficient are similar to those of Yesuf and Bluffstone (2009), available online
at the Oxford Academic website.
Table 2.3. Percentage distribution of respondents’ risk Preferences by experimental set and game
type (N= 420).

Risk-aversion
category

Gains-only games (in %) Gain-and-loss games (in %)
(N=420)
(N=388)

Experimental sets
Extreme
Severe
Intermediate
Moderate
Neutral
Risk seeking

1
8
14
13
12
17
36

2
3
10
12
14
28
33

3
5
10
14
21
23
27

4
6
15
14
18
24
23

5
18
16
13
14
17
22

1
76
4
2
5
5
8

2
74
3
4
6
5
8

3
74
4
3
5
5
9

4
74
4
4
5
8
5

5
74
4
3
4
5
10

A significant proportion of respondents chose the first three important measures
of risk-aversion (extreme, severe, and intermediate) (Table 2.3). One-third (35%)
of the respondents chose these risk categories in the first game, and this
proportion increased to 47% in game 5 – an altogether higher game level
compared with game 1. Specifically, regarding the two most risk-averse
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categories (extreme and severe), the proportion of respondents belonging to these
groups increased from 13% in game 2 to 34% in game 5. The proportion of
respondents falling from moderate to risk-seeking categories decreased from
75% in game 2 to 53% in game 5. This finding indicates that a significant
proportion of participants moved towards less risky alternatives in higher games,
thus supporting the premise that farmers become more risk-averse as the game
level increases. This condition is consistent with the IPRA hypothesis.
A significant proportion (22%) of the respondents chose extreme to severe
categories of risk-aversion in the first game. This shows that farmers are riskaverse even in smaller-stake games. Given the assumption of diminishing
marginal utility, risk-averse behaviour in small bets implies more risk-averse
behaviour in high bets. Thus, the assumption of expected utility that considers
that decision-makers are closer to risk-neutral in small-stake bets is not supported
by our experiment; hence, expected utility’s concavity of the utility function over
wealth does not apply well to the data.
The gain-and-loss game, as mentioned in the methodology section, was
administered only to those who were willing to play it. Although about 388 farm
households were eligible to play this game, only 102 households actually played
it; the remaining 286 respondents were considered to be extremely loss-averse
(Yesuf & Bluffstone, 2009).2
There is a gradual tendency towards increasing risk-aversion with advancing
game levels. Furthermore, there is a tendency for people to become more risk-

2

A more detailed discussion of the experimental method adopted is discussed in the
appendix.
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averse in the gain-and-loss game than in the gains-only game in small-stake
game settings; however, this difference slowly disappears as the game level
increases. This fact is supported by the null hypothesis of chi-square tests that
individual risk attitudes are equivalent in both games; it is rejected in small
games but not in high games. The hypothesis that the two games are equivalent
is rejected in experiment 1 and 2 at the 5 and 10% probability (p-values 0.036
and 0.095) level, respectively; but, as the game level increases, the null
hypothesis is not rejected (p-values 0.284 and 0.367, respectively). Thus, the
assumption of loss-aversion or asset integration is violated in small-stake games,
whereas it is maintained in relatively large-stake games.

[

Risk attitudes between cooperative members and non-members were compared

in gains-only games. The result shows that cooperative non-members are
relatively more risk-averse than cooperative members in all experimental sets. It
appears that non-member farmers on average are classified as intermediately
risk-averse, whereas member farmers are moderately risk-averse if we take the
last experimental set as an example.
The chi-square test result shows that there is a significant difference (p-value
0.001) in risk attitudes between cooperative members and non-members. The
possible reason for this result might be that, in least developing countries like
Ethiopia, market imperfections are prominent and infrastructure facilities are
underdeveloped so that cooperatives play a paramount role in substituting the
absent markets and providing services to members. Cooperative membership
presumably affects member farmers’ risk attitudes through ex-post risk copying
mechanisms and through wealth variables; or it could be because cooperative
members are relatively better resource endowed than non-members. The mean
difference between the two categories widened as the game level increased.
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We further examined the modal categories of risk-aversion in these risk
experimental data for each experimental set by cooperative membership. The
modal risk category for cooperative members remained stable across
experiments, whereas, for non-member farmers, it increased from a risk-seeking
attitude in experiment 1 to an extremely risk-averse attitude in experiment 5
(Table 2.4).
Table 2.4. Modal categories of risk-aversion by experimental set and co-operative membership.

Experiment Member farmers Non-member farmers
1

6

6

2

6

6

3

6

6

4

6

5

5

6

1

Thus, non-member farmers tended to be more risk-averse than members as the
game level progressed, indicating that the two groups had different risk-aversion
categories as the game level increased. The difference between the two groups
was further investigated using experiment 5 as an example. The results are given
in Table 2.5.
Table 2.5 shows that about 62% of the cooperative member farmers participating
in experiment 5 of the gains-only game chose relatively risk-tolerant categories
(moderate to risk-seeking), whereas this figure decreased to 51% for nonmember farmers.
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Table 2.5. Distribution of farmers risk preferences by cooperative membership.

Risk-aversion category

Cooperative
members

Cooperative
members

Extreme

29

44

Severe

28

33

Intermediate

22

25

Moderate

32

28

Neutral

45

39

Risk-seeking

54

41

Total

210

210

2.7.

non-

Econometric Analysis of Risk Attitudes

This section explores the econometric technique used to examine the variables
possibly affecting farm households’ risk attitudes. The experimental risk data
enter the econometric analysis as a dependent variable. The experimental data
are ordinal and can therefore be analysed with ordinal econometric models:
ordered logit and ordered probit, in particular. The two models generate
comparable and equivalent results; nonetheless, this study uses ordered logistic
regression because its marginal functions (important for the subsequent analysis)
are easily computable. Ordinal econometric models have the advantage that they
do not assume any particular functional form of a utility function to analyse the
observed data that corresponds better with the collected data. This model is
therefore used to examine common measures of risk-aversion (absolute riskaversion and partial risk-aversion).
Suppose that a latent variable zi* measures the risk-aversion level of the

i th

decision maker as:
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z i* = xi  + u i
'

(3)

where  is an unknown parameter to be estimated, ui is the stochastic term, and

xi s are a vector of regressors. A decision-maker’s measured risk-aversion
categories are assumed to be correlated with the latent variable through the
following threshold criterion:

zi = m if  m−1  zi*   m
where

m = 1, 2,..., 6

for

and for a set of threshold parameters

(4)

 0 to 6 such that

 0   1   2   3   4   5   6 and  0 = − and 6 = + .
We use more categories of the risk-aversion levels (six categories) as there is
evidence that Likert-scale data that have six or more categories have a
distribution closer to normal than such data with fewer categories; this justifies
our use of parametric tests to test the statistical significance of parameter
estimates (Moors, 2008).
We checked the validity of using an ordered logit regression model by testing
the parallel regression assumption of the model using the Brant test (Brant,
1990). It shows that the null hypothesis of parallel regression is not rejected at
the 5% level of significance (the p-value for most of the explanatory variables is
more than 0.25). Moreover, we computed both Akakie information criteria (AIC)
and Bayesian information criteria (BIC) for ordered logit and generalized
ordered logit and found that both AIC and BIC values are smaller for ordered
logit (1368 vs 1388 for AIC and 1437 vs 1651 for BIC) than generalized ordered
logit; this shows that ordered logit better fits the model than generalized ordered
logit. Thus, ordered logistic regression was used to analyse factors affecting
farmers’ risk attitudes.
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2.7.1. Explanatory Variables and their Expected Signs
We included several explanatory variables in our regression model, grouped into
three: individual, group, and game characteristics. Further details and their
expected signs are discussed below.
Wealth variables capture the effect of wealth on risk-aversion. From a theoretical
perspective and the common assumption of DARA, wealthier farmers are
expected to be less risk-averse than poorer ones. Thus, the following wealth
indicators are included in the model: household land size, number of farm plots,
cash per capita, value of domestic animals, and access to credit. Because
imperfect markets prevail in our case, constraining the substitutability between
these wealth indicators, each wealth indicator variable is included separately to
examine its independent effect on risk attitude.
Household characteristics such as age, gender, and education have locationspecific effects on risk-aversion and are included in the model without any prior
expectations of the signs. Households’ membership of any producer cooperative
is also considered. In developing countries like Ethiopia where infrastructural
development is underdeveloped and market imperfection is salient, cooperatives
are meant to provide necessary services, including at times services other than
those for which they are established (for example consumption smoothing).
Thus, it is hypothesized that cooperative membership has a negative effect on
risk-aversion.
Game characteristics that are expected to affect farmers’ risk attitudes are also
included in this study. A dummy variable defined as

Z

i

, where i is the number

of previous games and Z takes the value 1 if the player wins the game and -1
otherwise, is included to capture the cognitive effect of previous success on the
decision-maker’s current reaction to risk. It is hypothesized that respondents who
have experienced a previous win will be more willing to accept risky prospects
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than those who have experienced previous losses. Moreover, lag previoussuccess ( Z i −1 ) is included to examine its influence on respondents’ attitude to
adjusting their subsequent choices. This variable is expected to have a strong
influence on participants’ choices because poor asset-base (poor asset holdings
and undiversified income sources)households require more time to recover after
the occurrence of a risky event that affects their livelihood.
The overall expected value of a given game level is included as a variable to test
the IPRA hypothesis. Under this hypothesis, respondents on average are
expected to be more risk-averse as the game level increases, and hence the
variable will have a negative sign for the IPRA hypothesis to be maintained.
Furthermore, to test whether people treat real and opportunity losses similarly or
differently, a dummy variable is included for the gain-and-loss game as an
integral part of testing loss-aversion and asset integration. If the coefficient of
this variable is significant, the assumption of asset integration will be rejected
and we can conclude that respondents act differently in gains-only and gain-andloss games, and hence individuals do not treat real losses as the same as
opportunity losses.

2.7.2. Regression Outcomes
The results of the ordered logistic regression are given in Table 2.6 below. The
dependent variable has an ordinal nature where extreme risk is ranked first and
risk-seeking is ranked sixth. Therefore, a negative sign for a parameter estimate
shows an increment in the degree of risk-aversion, whereas a positive sign shows
a reduction in risk-aversion. Our sample selectivity test shows that cooperative
membership did not have sample selection problem (p-value 0.14), whereas the
endogeneity test shows that cooperative membership has a marginal endogeneity
problem (p-value 0.0998). Following from the endogeneity test, we use Abdulai
et al.’s (2011) procedure, which generates a consistent estimator while using a
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categorical regression specification. As a result, we used a two-stage residual
inclusion (2SRI) approach to correct for endogeneity bias. In this approach, we
ran the first stage separately and used the residuals in the second stage to correct
for endogeneity. We also explored the model results of other analytical
techniques (treatment effect ordered probit and endogenous switching ordered
probit) that can take the endogeneity problem into account. The results of these
models were similar to those of the two-stage residual inclusion model and so
we report only the results of the two-stage residual inclusion model.
Like in any other part of rural Ethiopia, farmers in the study area use livestock
as a stock of wealth. The wealth variable, market value of domestic animals, is
significant at the 10% probability level. It has a positive sign, implying that a
higher stock of wealth in the form of livestock is correlated with a lower degree
of risk-aversion. This is consistent with the common assumption of DARA. This
negative relationship is expected in situations where markets (e.g., insurance
market) are absent. In such cases, livestock make two important contributions:
they serve as insurance to insulate against shocks that occur in agricultural
production processes, and they serve as collateral for farmers to get credit,
particularly from informal creditors. The empirical literature shows that access
to insurance markets induces farm households to take more risks, allocating more
resources to high-return but high-risk agricultural investment and production
choices (Karlan et al., 2014; Leiva & Skees, 2008). Our result corroborates the
findings of Yesuf and Bluffstone (2009), who found a negative correlation with
the value of domestic animals in the northern and central highlands of Ethiopia,
but contrasts with the findings of Mosley and Verschoor (2005), who found no
association between the two variables at any reasonable level. Other wealth
indicator variables such as cultivated land and number of plots proved
insignificant in explaining the farmers’ risk attitudes and hence are not reported
in Table 2.6.
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Table 2.6. Ordered logistic risk-aversion estimates.

Variables

Parameter Estimates

Individual Characteristics
Age

0.0080 (0.009)

Gender (Female=0)

-0.7248** (0.298)

Education

0.056** (0.0290)

Value of Domestic Animals

0.013* (0.012)

Extension Visit

-0.67** (0.296)

Access to Credit

0.685* (0.403)

Frequency of Shock

-0.193 (0.168)

Savings

0.648***(0.192)

Farm size

0.064(0.392)

Group Characteristics
Membership

1.277** (0.631)

Peer Information

0.501***(0.188)

Game Characteristics
Lag previous-success

-0.307*** (0.116)

Previous-success

0.66*** (0.097)

Expected Payoff

-0.661*** (0.215)

Threshold Parameters
Cut1(  1 )

-131.883(42.236)

3 )
Cut4(  4 )

Cut5( 5 )

-130.054(42.218)

Cut2(  2 )
Cut3(

Log likelihood

-130.76142.226)
-129.314(42.214)
-128.279(42.210)
-662.84

***, ** and * indicate estimates are statistically significant at 1, 5 and 10% probability level,
respectively.
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The results for household characteristics are mixed. Age of the household head,
family size, and dependency ratio are statistically insignificant at any reasonable
level. The statistical results show that gender is highly associated with the degree
of risk-aversion. The result of this study shows that females are less risk-averse
than males. Our result contrasts with those of Binswanger (1980) and Mosley
and Verschoor (2005), who found no association between gender and riskaversion, and those of Wik and Holden (1996), Wik et al. (2004), and Yesuf and
Bluffstone (2009), who found that females are more risk-averse than their male
counterparts. The parameter estimates of cooperative membership and
educational level are also statistically significant at the 10 and 5% probability
levels, respectively. In line with Ligon (2009) and Salimonu and Falusi (2009),
our results show that cooperative members are less risk-averse than nonmembers. Moreover, educational level correlates strongly with a lesser degree of
risk-aversion. Our result contrasts with the findings of Yesuf and Bluffstone
(2009), who found no association between education and farmers’ risk-aversion
levels. Peer information (information sharing with a friend or a relative while
making a decision) is another variable that has a similar effect to cooperative
membership on farmers’ risk attitudes. Access to credit and extension visits are
other variables that are significantly related to risk-aversion. Farmers who have
access to credit are less risk-averse than those who do not.
The parameter estimates of all game characteristics are statistically significant.
Lagged previous-success and previous-success are statistically significant at the
1% probability level. Lagged previous-success influences an individual’s net
choice; and there is a significant positive relationship with risk-aversion,
indicating that people are likely to be even more dependent on longer previoussuccess to accept risky prospects at the present time. In developing countries like
Ethiopia where smallholders have a poor asset base, more time is required to
recover from previous shocks. Such smallholders possibly consider a previous
shock event whenever they are making decisions, even though it occurred far in
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the past, because they feel the pain for quite a long time; this is normally known
as path dependence. On the other hand, the negative sign of this coefficient
shows that farmers focused on conserving previous gains rather than putting
those gains into risky prospects and striving to acquire more. Thus, a negative
sign for lagged previous-success seems consistent with observed reality. A
significant relationship between previous-success and risk-aversion implies that
people are correcting their subjective probabilities as the game progresses,
because farmers play games sequentially and they have time to correct their
probabilities. Our result in this regard corroborates the findings of Wik et al.
(2004) and Yesuf and Bluffstone (2009).
The parameter estimate of a dummy variable for loss is not significant, implying
that players on average are not loss-averters; the assumption of asset integration
is not rejected, therefore. This is consistent with the results of the chi-square test,
which showed a mixed result on the difference between actual and opportunity
losses. The statistical results reveal that game level has a strong association with
risk-aversion. The positive relationship between game level and risk-aversion
indicates that individuals become less willing to accept risky prospects as the
game level rises, implying that people in the study area display IPRA. IPRA
shows that the possibility of high opportunity losses might be enough for rural
households to reject worthy, but risky, projects. This result is consistent with the
findings of Wik et al. (2004) and Yesuf and Bluffstone (2009), who also found
a positive association between game level and farmers’ risk-aversion levels.
The estimated coefficients of the ordered logistic regression show only the
general direction of the change, which is not specific to each risk category.
Changes in the predicted probabilities of each risk category, resulting from a
change in a specific variable while all other exogenous variables are held
constant, are given by the marginal function of the logistic model, and such
values are shown in Table 2.7.
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Table 2.7. Marginal effects of exogenous variables by risk category.

Variable

Extreme

Severe

Intermed.

Moderate Neutral

Risk
loving

Age

-0.0012

-0.0012

-0.0005

0.0002

0.0011

0.0016

Gender
(Female=0)

0.0583***

0.0655**

0.0361*

0.0036

-0.0526***

-0.1109**

Education

-0.0059**

-0.0057**

-0.0023*

0.001

0.0051*

0.0078*

Value
of
0.0013*
domestic
animals

0.0012*

-0.0005*

0.0002

0.0011*

0.0017*

Membership -0.0316*

-0.0307*

-0.0122

0.0052

0.0274*

0.0419*

Extension
Visit

0.0578***

0.065**

0.0358*

0.0035

-0.0522***

-0.1099**

Peer
Information

-0.053***

-0.051***

-0.020***

0.009*

0.459***

0.686***

Access
Credit

-0.0562**

-0.0644*

-0.0368

-0.0056

0.0507**

0.1123

0.0203

0.0197

0.0079

-0.0034

-0.0176

-0.0268

0.0322***

0.0314**

0.0125**

-0.0054

-0.0281**

-0.043***

-0.0693*** -0.0675***

-0.0269***

0.0115*

0.0603***

0.0918***

0.0695***

0.0269**

-0.0115*

-0.0605***

-0.092***

Frequency
of Shock
Lag
Previous
success
Previous
success
Expected
Payoff

to

0.0676***

***, ** and * indicate level of significance at 1, 5 and 10% probability level, respectively

If all other variables remain at their average values, an additional year of
schooling decreases the probability of an individual falling into the extreme,
severe, and intermediate risk categories by 0.59%, 0.57%, and 0.23%,
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respectively, and increases the probability of falling into the moderate, riskneutral, and risk-seeking categories by 0.1%, 0.51%, and 0.78%, respectively.
Important variables in this regard are cooperative membership, peer information,
access to credit, and game level. Being a cooperative member decreases the
probability of an individual falling into the extreme, severe, and intermediate risk
categories by 3.16%, 3.07%, and 1.22%, respectively, whereas it tends to
increase the probability of falling into the moderate, risk-neutral, and riskseeking categories by 0.52%, 2.74%, and 4.19%, respectively. Peer information
has the largest effect on risk-aversion categories, implying that, if a decision
maker uses information from his/her peers (friends or relatives) while making a
decision, this decreases the probability of that individual falling into the extreme,
severe, and intermediate risk categories by 5%, 5%, and 2%, respectively,
whereas it tends to increase the probability of falling into the moderate, neutral,
and risk-seeking categories by 0.9%, 46%, and 69%, respectively.
Given the significant influence of cooperative membership on farmers’ risk
attitudes, a structural break test was performed using a maximum likelihood ratio
test to observe whether there was a structural switch between member and nonmember sub-samples. The test did not support the presence of any structural
switch (  cal = 0.55 versus  0.05(11) = 19.67) , indicating either that the pool
2

2

model is appropriate compared with the switched models in fitting the model or
that the two sub-samples have different responses for different explanatory
variables. Accordingly, we reassessed the different explanatory variables
affecting the risk attitudes of each sub-sample (see Table 2.8).
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Table 2.8. Order logistic regression of cooperative member and non-member households.

Variables
Age

Parameter estimates
Cooperative

Non-members

members
0.105* (0.041)

0.010 (0.034)

Duration of living in the -0.072* (0.040)

-0.006(0.034)

village (Female=0)
Gender

0.115(0.543)

-0.741* (0.444)

Education

0.045 (0.042)

0.094** (0.045)

Value of domestic Animals

0.00091 (0.00012)

0.00019* (0.00011)

Savings

1.073*** (0.289)

0.364(0.315)

Access to extension service

-0.164(0.430)

-0.808* (0.469)

Peer information

0.991***(0.224)

0.424(0.361)

Access to credit

0.140(0.597)

1.155** (0.593)

Pesticide

0.303* (0.185)

0.030(0.204)

Frequency of shock

-0.690*** (0.250)

-0.068(0.283)

Lag of lag previous success

-0.362**(0.162)

-0.239(0.168)

Lag previous success

0.237(0.210)

-0.397** (0.205)

Previous success

0.471*** (0.144)

0.893*** (0.149)

Expected payoff

-0.269(0.323)

-0.908*** (0.338)

Cooperative trust level

0.4200** (0.199)

n.a

Labour allocated for potato

0.009** (0.004)

-0.005(0.006)

Dummy loss

0.556* (0.315)

-0.842** (0.372)

Cut1(  1 )

-46.214 (62.747)

-224.332(66.173)

-44.782 (62.742)

-223.257(66.151)

3 )
Cut4(  4 )

Cut5( 5 )

-43.897 (62.735)

-222.557(66.134)

-43.022(62.734)

-221.793(66.124)

-41.977(62.731)

-220.524(66.115)

Threshold Parameters
Cut2(  2 )
Cut3(

***, ** and * indicated estimates are statistically significant at 1,5 and 10% probability
level, respectively. Numbers in the parentheses are standard errors.
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Each sub-sample has different explanatory variables that correlate with farmers’
risk-aversion. Generally, social capital variables (peer information and
cooperative trust level for example) are significant predictors of risk-aversion for
member farmers, whereas physical capital variables (value of domestic animals
for example) are important indicators for non-member farmers. However,
cooperative members considered relatively longer path dependence (as reflected
by lag of lag previous-success) than non-member farmers (lag previous-success)
in making subsequent decisions.

2.8.

Conclusion and Policy Implications

Our study of smallholder farmers in eastern Ethiopia resonates with other work
suggesting that cooperative membership impacts favourably on farmers’ risk
attitudes: they are more likely than non-members to partake in risky but
potentially more rewarding activity. However, we add to that an explanation for
the underlying mechanism. Our data suggest in particular that risk-aversion is
co-variant with the physical and social capital of farming households. That is,
poorer households, whose members have had little education and have limited
access to credit, generally venture into less risky investments, thus yielding
smaller returns. And because cooperatives are reluctant to include such farming
households in their ranks, the end result is a widening of prevailing income
inequalities between relatively poorer and richer farmers. Thus, our data indicate
that risk attitudes in this part of Africa are endogenous rather than exogenous
behavioural traits and that they evolve along lines of wealth attainment,
differences in socio-economic profile, and previous experiences with losses and
gains (also known as path dependence).
From these findings, we can formulate recommendations for rural policies that
can contribute to breaking through the vicious cycle of rural poverty. As stated,
cooperative membership stands out as a critical institution in promoting more
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risky behaviour, but, because cooperatives are not operated by the Ethiopian
government and generally do not respond well to a command-and-delegate
framework, securing and expanding household asset holdings remains the viable
alternative for rural policy interventions. This can be expected to result in a twotiered outcome, ideally mutually reinforcing. First, the promotion of resource
endowment can be expected to foster a turn towards more risk-seeking activity,
propelling farmers up the production chain where greater profits may accrue.
Under such enabling conditions, farmers may shift to adopting innovative crop
production techniques, experimenting with novel farming practices, and looking
for, or actively constructing, alternative market outlets. In sum, supportive
policies can nurture an entrepreneurial spirit that results in capital accumulation,
in turn and over time acting as a springboard out of rural poverty.
Second, this upswing movement may gain further traction once it attracts the
attention of the cooperatives and the self-selection mechanism becomes
operational: cooperatives opening up to the new class of aspiring, enterpriseoriented farmers. Obviously, that cannot be engineered through government
intervention without compromising the voluntary nature of arrangements
underpinning effective cooperative functioning. However, cooperatives’
acceptance of formerly destitute smallholder farmers may be cultivated, for
instance through affirmative action programmes or the implementation of new
incentive schemes. Still, achieving this possibly requires a longer timeframe than
policy cycles usually allow for, and it may remain a distant objective. For the
more immediate future, what appear to be required are measures to strengthen
farmers’ resilience to unanticipated shocks and fluctuations that characterize
rural economies in this remote part of Africa. The creation of facilitative
institutions such as future markets, insurance programmes, and credit institutions
thus remains a key challenge for Ethiopia’s future rural policy agenda.
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Appendix
To assess the distribution of risk among smallholder farmers in eastern Ethiopia,
we followed the experimental design developed by Binswanger (1980) and
recently reframed by Yesuf and Bluffstone (2009). To ensure that the choice sets
reflect real farming decisions, respondents were confronted with five choice sets
of alternative prospects involving real money payments. We asked a respondent to
imagine the existence of six different vegetable farms, all with the same costs but
with variable outputs, depending on the weather conditions (good or bad) and on
a 50% probability that either a good or a bad condition would prevail. Every game
started with a safe (certain) alternative, and selecting this alternative was
equivalent to not playing the game. For successive alternatives, both the expected
gains and the variance were increased as farmers moved from the first alternative
to the sixth. A coin was tossed to determine whether respondents got a good or a
bad outcome. The respondents got the payoff assigned to the good harvest of their
choice if heads appeared and the bad harvest if tails appeared. If the player had
selected the safe alternative, he/she received the reward assigned to the alternative
whether he/she got heads or tails. Participants earned an average amount of 120
Ethiopian Birr (equivalent to 7 USD) as a reward from these experiments. The
amount of money given as a reward was relatively large compared with the average
daily income in the area. The average possible gain was about 68% of the average
weekly wage income for unskilled labour in the study area. This was supposed to
be a significant enough reward for the players to consider the alternatives carefully
and reveal their true preferences. The respondents’ choices among these alternative
prospects were taken as indicative of their degrees of risk-aversion.
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Abstract
This chapter measures risk attitudes of vegetable farmers in rural eastern
Ethiopia based on experiments. Comparing individual and group decisionmaking shows that groups are less risk-averse than individuals. This difference
was further explored by opening up the black box of groups therein
distinguishing between networked and anonymous groups. Using a MannWhitney test, it was found that networked groups are less risk-averse than
anonymous groups. This major difference was further explored with regression
modelling, showing that wealth indicator variables such as household savings,
access to information, and access to credit present key group risk-aversion
indicators. In addition to that, it appears that producer cooperative membership
as well affects group behaviour, as the networks that centre on cooperatives are
important in mitigating production risks. These results point at the possibility of
path dependence, linking group risk-aversion to poverty traps.

3.1.

Introduction

This paper presents an experimental investigation of group decision-making and
examines the ‘group shift’ effect with regard to smallholder farmers’ risk
attitudes in rural Ethiopia. It particularly examines differences between groups
and individual decision-makers with regard to risk attitudes, distinguishing
therein between groups of farmers with social ties (also called ‘networks’) and
those without such ties (or ‘anonymous groups’). Decision-making research in
general and experimental decision-making research in particular have
emphasized on individual rather than group decisions (Ariely, 2008; Brunette et
al., 2011). It is increasingly accepted, however, that most important real-life
decisions, such as those pertaining to risk, are often made not by isolated
individuals but by economic actors that are socially embedded in groups
(Charness & Sutter, 2012; Deck et al., 2012; Granovetter, 1985). It is to this
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problem of embedded risk decision-making that the chapter wishes to contribute,
thereby hoping to shed some new light on the effect of group size and
composition on decision-makers’ risk attitudes.
Literature reveals the presence of a ‘group shift’ effect, i.e., groups are found to
be less risk-averse than individuals (Gurdal and Miller, 2008; Sheremeta and
Zhang, 2010; Zhang and Casari, 2010). Some studies, however, qualify these
results in different scenarios. For example, studies made by Shupp and Williams
(2008) and Masclet et al. (2009) reported that the group shift might differ with
the riskiness of the event: groups are more risk-averse than individuals when the
probability of gain is low (high-risk situations), and tend to be less risk-averse
when the probability of gain is high (low-risk situations). Moreover, some
studies suggest that the group shift might also depend on the type of decision
rule that the group follows. For instance, some studies (Ambrus et al., 2015;
Baker et al., 2008; Masclet et al., 2009; Rockenbach et al., 2007; Shupp and
Williams, 2008) examined the group shift where the group practiced a majority
rule instead of a unanimity rule. These studies found ‘cautious shift’, i.e., groups
are found more risk-averse than individuals. On the other hand some studies
(Harrison et al., 2012) found no difference between individual and group
attitudes towards risk in a lottery-choice experiment.
A major substantive problem that the chapter takes issue with is that smallholder
farmers may resort to different strategies for managing risks – even though the
risky conditions under which they operate are comparable. As will be shown,
Ethiopian smallholder farmers in the research area face a similar risky prospect,
yet they decide on different types of business to run, they make different
cropping and other investment decisions, and so on. Interestingly, farmers
therein respond neither blindly nor automatically to changes in the risky
prospect. Farmers have long built experience in dealing with production risks
coming from different sources and they use time and area-specific risk
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management strategies developed through time (Anderson & Dillon, 1992).
Farmers evaluate and re-evaluate these strategies before they are put in place
through continuous practical learning so that suitable strategies are selected.
The chapter shows that in rural Ethiopia, these adaptive strategies often arise in
social groups. In these groups, farmers share information about the production
risks that they face and they coordinate their subsequent courses of action. That
is important especially in the absence of fully functioning markets for credit and
insurance (note the research is situated in a remote site in rural Africa) exposing
smallholder farmers to severe, potentially damaging, risks. Farmers are further
known to adopt and develop in groups new risk-reducing techniques for crop
production, harvesting, and storage. They do that for a variety of reasons – for
instance, to spread high, associated costs – however, the direct consequence is
that group dynamics that comes to play a role in farmers’ risk attitude. A major
challenge for research is that the effects of these dynamics are not
straightforward: for instance, collective arrangements for risk mitigation, such
as the pooling of labour and other key resources, materialize in some group
settings, but not in others.
Group composition appears to be a special point to consider in the functioning
of farmers’ responses to risky prospects, especially with regard to socioeconomic
characteristics (including both household and wealth variables). The studied
farmers do not score uniformity on criteria such as income, educational
attainment, gender, and so on. As will be shown later in the chapter, there is
abundant, though often contradicting, evidence about how these factors impact
on risk attitude, yet considerable less is known about how socioeconomic
characteristics vis-à-vis risk play out in different group settings. Usually
speaking, better integrated groups with a low degree of socioeconomic
differentiation are known to fare better than loose groups marked by steep
socioeconomic cleavages; however, a specific ambition of the chapter is not to
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contribute to more speculation but to ground rigorous analysis in a systematic
data.
To contribute to rigour, the study uses an experimental approach making use of
experimental games. More details will be provided below, but in general terms
we first estimated farmer risk-aversion levels both individually and in groups
using real pay-offs. Groups and networks of different sizes were identified to
assess the effect of group size and social relation quality (anonymous versus
personal ties). It is important to note that this study uses cooperative membership
as a proxy variable for social networks in which kinship and other personal ties
are nested. These can be seen as natural groups in contrast to anonymous groups
that were formed specifically for this research. The experimental data was
subsequently used as a dependent variable in an ordered logistic model to
identify important variables that affect group risk-averse behaviour. It was found
useful to make a distinction between socioeconomic variables and those relating
to the experimental game (players learn from previous experience, for instance).
In this way we tried to shed light on the following research questions: (1) Does
risk attitude differ significantly between individuals and groups? (2) What is the
effect of social networks on group’s risk attitudes? (3) Do individual specific
socioeconomic characteristics have a significant effect on group risk attitudes?
(4) What is the role of group size on group risk attitudes?
By answering these questions, we believe that our paper makes several important
contributions to the field of group risk attitude. First, whereas previous studies
compared risk attitudes revealed between individuals and groups with regard to
risk behaviour, we problematize the distribution of risk between different
decision-making units: between individuals and groups, between groups of
different type (networked and anonymous groups), and between groups of
different size. Second, this is one of the few papers to examine the role of social
networks and group size on group risk attitudes of rural Ethiopian households.
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What is more central to our experiments is risk-attitude differences between
groups of different size, and social relation quality (anonymous versus personal
ties).
Our analysis points to significant risk-attitude differences between individuals
and groups; between networked and anonymous groups; and between groups of
different sizes. Our experimental results further show that a large proportion of
group’s risk attitude is explained by socioeconomic characteristics. Groups of
farm households who are networked (that have well-established personal ties)
and have credit access are less risk-averse than groups of poorer households who
are not networked and who do not have credit access. Moreover, groups are
found less risk-averse when they are faced with higher game levels than with
lower levels.
The chapter proceeds with a review of recent literature on group risk attitudes,
advocating a view on group risk-aversion that includes household, cooperative
membership, and other socioeconomic circumstances. Section three develops a
theoretical model for group risk behaviour, hinging on a special application of
an ordinal econometric model linking experimentally obtained risk attitudes to
socioeconomic survey results. Applying our model to an analysis of social ties
shows that networked groups (i.e. those dominated by personal ties) are less riskaverse than the anonymous ones, but a deeper analysis shows that lurking behind
that are wealth differentials suggesting that better-endowed farmers are more
likely to participate in social arrangements such as producer cooperatives. This
surprising finding may have concrete policy implications in the management of
risk for farming, to which the chapter briefly turns in the discussion.
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3.2.

Overview of Previous Literature

One strand in recent economic discussions on risk decision-making in social
groups considers the question whether groups are less risk-averse and make more
rational decisions than individuals. Work carried out in this fashion yields mixed
results. In a lottery-choice experiment in which groups arrived at decisions by
majority vote, Harrision et al. (2005) found no significant difference between
individuals and groups. Using the same lottery approach, Cary et al. (2012)
examined the degree of risk-aversion but here too no significant effects were
found. On the other hand, the work of Shupp & Williams (2008), again also
based on lotteries, found that groups are more risk-averse than individuals. Baker
and his colleague’s three-person groups study (2008) supports this: it found that
groups chose the safest lottery more frequently than individuals (compare also
Sheremeta & Zhang, 2009; and Bateman & Murno, 2005). A study by Zhang and
Casari (2012), using the same approach, on the other hand, found that groups are
less risk-averse than individuals. The work of Brunette et al. (2011) corroborates
this. It considered both majority and unanimous rules of group decision-making
and reported a general tendency for group shift effect regardless of the decision
rule. To be specific, groups are less risk-averse than individuals in both the
majority and the unanimous decision rules.
These studies are crucial for the purpose of this chapter, yet one major
substantive problem is that they tend to use anonymousness as a criterion for
group formation in studying group and individual risk attitudes. Thus, social ties
associated with social networks are not considered in group formation and a
major flaw of these studies, therefore, is that they do not include their effects on
risk behaviour. As will be shown in the remainder of this chapter, in our study it
was found that social networks do have an important role therein. In particular,
it was found that social networks are serving as important information sources,
and they act as knowledge channels for risk sharing and insurance. On the other
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hand, many of the above studies consider individuals and groups independently
(i.e. they use different respondents for both treatments). However, we cannot
examine the behaviour of the same individual in two different decision
environments in which individual variability is not controlled for.

3.3.

Frameworks of Group Risk Attitudes

3.3.1. Theoretical Framework
Farm investment decisions are modelled using either utility or profit maximizing
frameworks, which are subject to particular constraints. In perfect markets, it is
necessary for farmers to make an optimal decision where additional returns are
as worthy as additional costs spent to produce a unit more product. By
implication, in the presence of complete markets, household resource
endowments have no roles in determining farmers risk-aversion and hence in
farm investments (Hagos, 2003).
However, in most developing countries markets are far from perfect for many
reasons including information asymmetry, incomplete contracts, and transaction
costs. In some cases, markets are even completely missing, which increases
production risks. In the presence of risk owing to missing credit and insurance
markets, risk attitudes are, therefore, affected by household endowments and
characteristics, and the degree of information flow among decision makers.
Strategies that can shape household’s endowments and improve information
access are, hence, expected to affect farmer’s risk attitudes and the role of social
networks as a strategy of risk management and wealth creation process is
considered from this ground.

[

Risk attitude is defined as the degree of decision maker’s willingness to take risk.

Accordingly, a decision maker can be risk-averse, risk neutral or risk seeker.
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Building on established convention in economic research, we measure riskaversion with reference to the Von Neumann-Morgenstern expected utility
function. The first two derivatives of this function provide necessary information
about the nature and degree of risk-aversion for a decision maker. In it, usually
three indicators of risk are identified: i) absolute risk-aversion, ii) relative riskaversion, and iii) partial risk-aversion.
Absolute risk-aversion is a suitable measure to describe conditions where the
prospect remains fixed whereas the initial wealth or some other indication of
material endowment of a decision-maker changes. It is assumed that absolute
risk-aversion decreases as wealth increases (commonly known as DARA).
Partial risk-aversion is appropriate in situations where the prospect changes
while the initial wealth remains fixed. Relative risk is a suitable measure of riskaversion in situations where both the prospect and the initial wealth change
proportionately. It is also assumed that an individual's willingness to accept a
risky prospect decreases as the prospect increases and vice-versa (IPRA).

3.3.2. Empirical Framework
The experimental risk data enters the econometric analysis as a dependent
variable. This data is of a categorical nature and the distance between adjacent
categories is not known well. Therefore, we cannot use a linear regression model
as it assumes that the distance between two adjacent data points is similar
throughout the dataset. In that case, a linear model (such as OLS) might produce
biased and inconsistent estimates (Winshop and Mare, 1984). Alternatively, we
resorted to an ordinal regression model as this can accommodate ordered
categorical data. In particular, order logit was used for econometric analysis as
this has the advantage that it does not assume any particular functional form of
a utility function to analyse the observed data, which corresponds better with our
data.
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Suppose that there is a latent variable Wi * measuring the degree of risk aversion
of the i th decision maker, the latent variable model can be given as:
'

Wi* = X i B + U i , for B is an unknown parameter to be estimated, U i is the
disturbance term and X i s are a vector of fixed regressors. The observed risk
categories of a decision maker are assumed to be associated with the latent
variable through the following threshold criterion:

Wi = n if  n−1  Wi*   n , where n = 1,2,..., 6 and for a set of threshold
parameters

 0 to 6 such

that

 0  1   2   3   4   5   6

and

 0 = − and 6 = + . The threshold criterion which relates the observed
values of a variable to the latent one is given as follows:
1 ⇒ 𝐸𝑥𝑡𝑟𝑒𝑚𝑒 if 𝜏0 ≤ 𝑊𝑖∗ < 𝜏1
2 ⇒ 𝑆𝑒𝑣𝑒𝑟𝑒 if 𝜏1 ≤ 𝑊𝑖∗ < 𝜏2
𝑊𝑖 =

3 ⇒ 𝐼𝑛𝑡𝑒𝑟𝑚𝑒𝑑𝑖𝑎𝑡𝑒 if 𝜏2 ≤ 𝑊𝑖∗ < 𝜏3
4 ⇒ 𝑀𝑜𝑑𝑒𝑟𝑎𝑡𝑒if 𝜏3 ≤ 𝑊𝑖∗ < 𝜏4
5 ⇒ 𝑆𝑙𝑖𝑔ℎ𝑡 𝑡𝑜 𝑛𝑒𝑢𝑡𝑟𝑎𝑙 if 𝜏4 ≤ 𝑊𝑖∗ < 𝜏5
6 ⇒ 𝑅𝑖𝑠𝑘 𝑙𝑜𝑣𝑖𝑛𝑔 if 𝜏5 ≤ 𝑊𝑖∗ < 𝜏6

We conducted the endogeneity test using the Durbin-Wu-Housman test as some
of the variables included in the model are endogenous and their parameter
estimates could potentially be biased and inconsistent.
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3.4.

Materials and Methods

The study was carried out in six kebeles and eighty-two villages of Haramaya
district, eastern Ethiopia, a place where vegetable production dominates the
farming system. Haramaya is the most populous district in eastern Ethiopia.
Farmers in this district have a very small landholding (average land holding is
about 0.4 ha) that makes the district a good representative of smallholder farmers
in Ethiopia, and a suitable area for our study, which focuses on risk attitudes of
smallholder farmers. Farmers in the study area are the main producers of
vegetables such as potato, beetroot, sweet potato, onion, garlic, cabbage, and
leek. More than four-fifth (87%) of sample respondents earn at least part (about
50%) of their income from the sale of such vegetables. Likewise, more than
three-fourth (77%) of sample respondents receive a portion (about 40%) of their
income from the sale of khat. Vegetable production in the district is linked with
different agricultural risks, making the district suitable for our study. We
randomly sampled 420 rural households. This sample size was determined by
taking into consideration the data requirement of the analytical technique
(maximum likelihood) that we employed, on the one hand and the homogeneity
nature of farmers within a given agro-ecological zone in the study area, on the
other. We divided the sample size into a 50%-50% proportion of cooperative
members and non-members to examine the distribution of group preferences
between networked and anonymous groups.
We conducted a sample selectivity test to check for the randomness of the sample
because the data comes from two sub-samples: cooperative members and nonmembers. It was thereby assumed that cooperative membership is a self-selection
decision. We found that cooperative membership did not have sample selection
problem and hence the selected samples are random. The sample households
from each stratum are selected using systematic sampling. We employed

86

544240-L-bw-Beuving
Processed on: 8-6-2020

PDF page: 86

INDIVIDUAL AND GROUP RISK ATTITUDES
experimental methods to assess the degree of risk-aversion, thereby
differentiating between individuals and groups of different size and composition.
Farmers’ risk attitudes were measured using experimental games with real
payoffs similar to what was done by Binswanger (1980) in his well-known study
in India. Respondents played two sequential games to test the risk attitude
differences between individuals and groups, and to assess the effect of social
networks on smallholders’ risk attitudes. In individual risk experiment,
respondents are offered six choices in a given experiment with a 50% probability
of a good or bad harvest (outcome); for each alternative, the expected gain and
range increases. They are then shown the good and bad outcomes of each of the
six choices and choose one of the alternatives. A coin toss is used to determine
whether a respondent receives the good or bad outcome of his or her choice, and
the reward is actually paid. Farmers played five experimental sets to test the
decreasing absolute risk-aversion and increasing partial risk-aversion behaviour
of farmers. Decreasing absolute risk-aversion is investigated by presenting an
identical choice set to farm households who have different wealth levels. To test
for increasing partial risk-aversion of respondents, we increase the payoff of the
first experiment by some constant factors.
Groups were formed non-randomly following the conclusion of Attanasio et al.
(2012) that reported that networks and risk sharing groups are established in a
non-random way. Group members were allowed to have a brief discussion before
giving their choices keeping the view that transparency among group members
improves the group decision-making processes (Charness et al., 2007). We
employed a simple majority rule to decide a group’s choice.
We formed networked groups by selecting cooperative member farmers as it was
assumed that membership presents a strong social tie. Also, networked farmers
were selected coming from the same village or family (kinship). Anonymous
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groups were formed ensuring that group members had no previous social
relation, through cooperative membership, village acquaintance or kinship.
Further, groups of different sizes were formed, for the purpose of the study
distinguishing between small and larger groups. Because groups vote by the
majority, it was essential to form unevenly sized groups. As the smallest group
unit we selected three members, and for the larger groups, we found seven to be
a suitable size (tests showed that five too much resembles the social dynamic of
groups sized three, and anything above seven proved practically impossible).

3.5.

Results and Discussion

3.5.1. Descriptive Analysis
We collected data on a range of relevant farm and household characteristics from
our sampled households. The data contains detailed information on various
important aspects of households (see Table 3.1).
In addition to vegetables and chat, farmers grow cereals produced as a
supplementary crop for home consumption. Farmers in the study area are net
cereal buyers from the central markets especially from Addis Ababa offered by
wholesalers and channelled through retailers. Own farm activities are the
dominant occupation of smallholders, and only about 18% of the sample
respondents participated in non-farm activities during the study period, which is
low as compared with other studies in Ethiopia (see for instance Woldehana and
Oskam, 2001).
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Table 3.1. Basic descriptive statistics for sample households (N= 420).

Variable

Unit

Mean

Std. Dev. Min

Education

Years

3.36

3.66

0

14

Value of farm implement

000 Birr 4.5

4.75

0

18.56

Farm size

Hectare

0.26

0

1.75

Number of plots

Number 2.05

0.899

0

5

0.41

Max

Membership

0.5

0.5

0

1

Access to credit

0.055

0.23

0

1

Access to information

0.52

0.5

0

1

36.43

0

600

Saving

000 Birr 9.18

Previous success

-0.002

2.49

-4

4

Expected payoff

195.72

0.45

195

196

Lower payoff individual
risk game

4.25

1.72

1

6

Higher payoff individual
risk game

4.27

1.49

1

6

43.002 5.24

12

101

Time preference

Percent

Access to non- farm

0.18

0.39

0

1

Access to saving

0.56

0.5

0

1

Farms are very small with an average size of less than half hectare and a
maximum of only about two hectares spread over an average of two small plots.
The average years of schooling were about three years. A significant proportion
of the sample respondents (45%) does not have formal education. Unlike other
rural areas of Ethiopia, farmers in the study area have a relatively better saving
habit in regular financial institutions like commercial banks and micro finance
institutions. That is, about 56% of sample respondents have saved money that
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amounts on average to be about 9180 Birr3 and about 2% of the sample
respondents saved more than 80,000 Birr with the maximum amount to be
600,000 Birr.

3.5.2. Experimental Results
To better position our findings, we begin with a short description of the basic
procedure of the experimental

games. They were developed with a view to

mimic as much as possible the real-life conditions of the farmers. To do that,
respondents were asked to consider six different farm types, sharing similar
money inputs but with variable outputs. These outputs were presented as
depending on prevailing weather conditions, for the purpose of the experiment
reduced to ‘good’ or ‘bad’, with a probability of 50% each. Groups of farmers
were then asked to reach a majority decision for one of the six farm types. Next,
we used a coin toss to determine whether respondents got a good or bad outcome
as a reward. The respondent received the payoff assigned to a good harvest with
heads up and a bad with tails up. For group games, the amount earned was
equally distributed among group members.
We summarized the results using constant partial-risk-aversion utility function
to measure respondent’s degree of risk-aversion. The upper and lower limits of
such a coefficient were computed for each prospect using such utility function.
The values are shown in column 6 of the table below.

3

Birr is a currency for Ethiopia and one USD is exchanged with 18.70 Birr during the
data collection period.

90

544240-L-bw-Beuving
Processed on: 8-6-2020

PDF page: 90

INDIVIDUAL AND GROUP RISK ATTITUDES
Table 3.2. Basic structure of the experiment.

CPRA
Bad
Good Expected
Spread
harvest harvest gain
coefficients(𝜂)

Risk-aversion
classification

Games
1

10

10

10

0

>7.47

Extreme

2

9

18

13.5

4.5

7.47 to 2.00

Severe

3

8

24

16

8

2.00 to 0.85

Intermediate

4

6

30

18

12

0.85 to 0.32

moderate

5

2

38

20

18

0.32 to 0

Slight to neutral

6

0

40

20

20

<0

Neutral to risk
seeking

Alternative

3.5.2.1. Comparison between Individuals and Groups
The results of the experiment suggest that risk-aversion distributed differently
between individuals and groups, and between groups of different size. The
following table provides a more detailed breakdown:
Table 3.3. Percentage distribution of respondents’ risk preference by group type and group size.

Game Type

Risk category
Extr. Sev.

Individual
game

Interm. Mod. Neut.

4.76 10.24 14.29

Group game of
3.57 1.43
size three
Group game of
7.14
size seven

12.86

5 7.14

Mean

Med.

Std.
Dev.

Risk
seeking

20.95 22.62 27.14

42.756

4 1.490

27.86 30.24 24.05

45.190

5 1.227

25.71 19.76 35.24

45.166

5 1.493
91

544240-L-bw-Beuving
Processed on: 8-6-2020

PDF page: 91

CHAPTER 3
It appears that significant proportions of respondents are risk-averse in both
individual and group games. Table 3.3 shows that the two most risk-averse
categories (extreme and severe) accounted for 15% of the individual game and
is reduced to 5% and 12% in group games of size three and seven, respectively.
To put it differently, the percentage share of the two less risk-aversion categories
(risk-neutral and risk-seeking) constituted about 50% of the individual game and
increased to about 55% in both group games. On the other hand, the moderate
risk-aversion category composed of about 21% of the individual game and it
increased to about 28% and 26% in group games, respectively implying that
groups are less risk-averse than individuals.
The two group games relatively fall into the same average risk-aversion
category, whereas the individual game represents a higher average risk-aversion
category. This implies that group games are less-risk averse than individual
games but as the group size increases, risk-aversion seems to decrease slowly
but with insignificant difference. Small groups had the lowest variance, but as
the group size increases, group game variance became comparable to that of
individual game. When looking at a median value, individual games are
moderate-risk-averse compared with both group games that are classified as risk
neutral. A chi-square test that compares individual and group risk attitude
distributions suggests this: The null hypotheses are rejected (Table 3.4).
Table 3.4. Chi-square tests for equivalence of individual and group risk attitudes.

Hypothesis
Individual games are equivalent to group games of size three

Test value+
53.03***(0.001)

Individual games are equivalent to group games of size seven
43.97** (0.011)
Group games of size three are equivalent to group games of size
147.93*** (0.000)
seven
*** and ** indicate the tests are significant at the one and five percent probability level,
respectively. + Numbers in the parentheses are the p-values
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The hypotheses that individual game is equivalent to group games are rejected
at the 1% and 5% probability level, respectively. Moreover, the null hypothesis
that states the two group games are equivalent is rejected at the 1% probability
level. This implies that the distribution of risk attitude varies between individual
and group games, and between group games of different size. Such risk attitude
differentials between individual and group games are also confirmed using a ttest, as shown in Table 3.5.
Table 3.5. T-tests of equal average risk-aversion categories by game type and group size.

Hypothesis

Test value+

The average risk category in Individual game is the same with the
average risk category in group game of size three

-2.799*** (0.003)

The average risk category in Individual game is the same with the
average risk category in group game of size seven

-2.427*** (0.008)

The average risk category in group game of size three is the same
with the average risk category in group game of size seven

0.031 (0.488)

*** and **indicate the tests are significant at the one and five percent probability level,
respectively. + Numbers in the parentheses are the p-values

The above table shows that the average risk-aversion category for individual
game is significantly different from that of group games of both sizes. However,
group size does not have a significant effect on the average risk-aversion
category.
3.5.2.2. Comparison between Networked and Anonymous Groups
Besides the group-individual risk attitude differentials, we conducted
experiments that visualize the effect of social networks on farmers risk attitudes.
The data shows that the distribution of risk attitudes between networked and
anonymous groups has a remarkable difference, signifying that group type has
an important effect in shaping the group’s risk attitude. A further breakdown is
given in the following table:
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Table 3.6. Distribution of group’s risk preference by group type.

Risk-aversion category

Extreme
Severe
Intermediate
Moderate
Slight to neutral
Neutral to risk-seeking

Networked Groups
Number of
Percentage
respondents
6
0
27
60
51
66

Anonymous Groups
Number of
Percentage
respondents

1.43
0
6.43
14.29
12.14
15.71

9
6
27
57
76
35

2.14
1.43
6.43
13.57
18.10
8.33

As shown in Table 3.6, networked groups are less risk-averse than anonymous
ones. Less than 2% of the networked groups chose extreme to severe risk
categories while about 4% of the anonymous groups chose these risk-averse
categories. Networked groups are on average classified as neutral risk-averters
whereas anonymous groups are moderate risk-averters. When assessing at the
modal value, networked groups are risk-seekers while anonymous groups are
neutral risk-averters. For more details of this finding, see Table 3.7.
Table 3.7. Distribution of risk preferences between networked and anonymous groups of
smallholder farmers.

Variable
Mean Mode SD
Min Max Test value
Networked
groups
risk
4.66
6 1.23
0
6
preferences
Anonymous
groups
risk
4.38
5 1.21
0
6
preferences
Networked
groups
risk
preferences are equivalent
420 (0.00)+
anonymous
groups
risk
preferences
Average risk category in
networks is the same with that of
2.32 (0.01)*
anonymous groups
+ and * indicate chi-square and t tests are used respectively to test the respective
hypotheses and figures in the parentheses are p-values
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The two groups have different risk attitude distributions that show networked
groups are less risk-averse than anonymous groups. A student t-test rejects the
null hypothesis of equal means between the two groups indicating that networked
groups are relatively better in handling riskier issues than anonymous groups.
However, applying a parametric test while the data is not normally distributed
might lead to a biased result. Thus, given the ordinal nature of the data, we
applied a Mann-Whitney test rejecting the null hypothesis of equal means
between networks and anonymous groups (z=2.219; p=0.027). This confirms
that networked groups are less risk-averse than anonymous groups.

3.5.3. Estimation Results
3.5.3.1. Explanatory Variables and Expected Signs
We have included several explanatory variables in our regression model. The
variables included in the model and their expected signs are discussed below:
Wealth indicator variables are included to observe the effect of individuals’
wealth on group risk attitudes. From a theoretical perspective (and a common
assumption of DARA), a group that includes wealthier farm households is
expected to be less risk-averse than the other group that composes poorer
members. Thus, household land size, amount of money saved, number of farm
plots, value of farm implements, and access to credit and information services
are considered in the model. Because imperfect markets prevail in our case
constraining the substitutability between these wealth indicators, each wealth
indicator variable is included separately to examine its independent effect on
group risk attitudes.
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The amount of money saved by individual households is one of the explanatory
variables considered here. Farmers with relatively larger savings can take
decisions alone and they may have less confidence in other group members. Thus,
the amount of money saved is expected to have a positive correlation with group
risk attitudes. On the other hand, accesses to credit and information are also
explanatory variables expected to affect group risk attitudes. Access to information
is a dummy variable that takes 1 if a household owns domestic appliances such as
radio, television, tape recorder, mobile phone or a combination of these and 0
otherwise. Farmers with better access to information may prefer to handle
decisions individually and are discouraged by group decisions. Thus, this variable
will be positively correlated with group risk attitudes. Credit access is another
explanatory variable that might affect group risk attitudes. Farm households with
better access to credit are willing to take risky prospects than those who do not
have credit access and hence a group consisting of individuals with access to credit
will be less risk averse. Thus, credit access is expected to be negatively correlated
with group risk attitudes.
Household characteristics include age, educational status, number of dependents,
cooperative membership and individual’s time preference. It is obvious that group
decision is influenced by the specific characteristics of group members. Thus, these
variables are included without prior expectations because most of them have
location specific effects. With regard to cooperative membership, an important
variable here is the membership of a household to any producer cooperative. It can
be expected that farmers who are a cooperative member work more closely so that
they have the opportunity of exchanging important production and marketing
information. A group composing of individuals coming from the same cooperative
or from different cooperatives but from the same village will be less risk-averse
than a group composing of anonymous members, therefore. The effect of this
variable on group risk attitudes is also observed as the effect of social networks on
risk attitudes: this study frames social networks with respect to cooperative
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membership. Individual’s time preference (measured using hypothetical time
experiment) is included thereby assuming that individuals who are time impatient
are expected to be more risk-averse than those who are relatively time patient; the
reverse relation usually applies too. Thus, this variable is expected to be positively
correlated with group risk attitudes.
Game characteristics are in the idea that group member’s behaviour though it is
not fully reflected, contributes to group decisions in general and to group risk
attitudes, in particular. A dummy variable defined as

Z

i

, where i is number

of the previous games and Z takes the value 1 if the player wins the game and 1 otherwise was included to capture the cognitive effect of previous-success on
the current decision maker’s reaction to risk. It is hypothesized that groups who
experienced a previous win will be more willing to take risky prospects than
those who experienced losses. Thus, we included the overall expected value of
each game level as a variable to test such aspects in the study area. In individual
risk game, it is expected that respondents are more risk averse as the amount of
the stake increases with the assumption of increasing partial risk aversion and
hence the variable will have a negative sign for the hypothesis IPRA to be
maintained. But in developing countries like Ethiopia where infrastructure is
underdeveloped, groups have better information sources and processing
capabilities than individuals and hence they develop a stronger confidence in
decisions made collectively than those made individually. Thus, we expect that
this variable has a negative effect on group risk attitudes indicating that as a game
stake increases, groups will be less risk averse. Moreover, lower payoff
individual risk game and higher payoff risk game are included to examine how
group decisions are associated with individual decisions as the game level
progresses.
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3.5.3.2. Regression Results
This paper assessed the difference between individuals and groups, networked
and anonymous groups and groups of different size with regard to risk attitudes
of smallholder farmers in rural Ethiopia. The findings presented in the previous
section and tables suggest some explanations for why risk attitude distributes
differently between different decision-making units. We now formally test
whether these explanations fit the experimental data using an econometric
model. We assessed the effect of different socio-economic variables (wealth,
household, and game variables) on farmer’s group risk behaviour.
The results of ordered logistic regression are given in Table 3.8 below. The
figures in the parenthesis present standard errors of parameter estimates. Time
preference is found to be an endogenous variable and hence the residual value
from its auxiliary regression model is included as independent variables for the
analysis using a two-stage residual inclusion (2SRI) estimation method (Abdulai
et al., 2011).
The dependent variable has an ordinal nature where extreme risk-aversion takes
the first rank and risk seeking takes the sixth rank. Thus, a negative sign of a
given coefficient shows an increase in the degree of risk-aversion whereas a
positive coefficient shows a reduction in risk-aversion. Wealth variables such as
farm size and value of farm implements are not statistically significant at any
reasonable level. The other wealth indicator variable, household savings is found
to be statistically significant at the 10% probability level. The negative sign of
its coefficient shows that as people save more, group risk-aversion becomes
higher and vice-versa. Similarly, access to information has the same effect on
group risk attitudes as that of saving. Individuals with better access to
information are encouraged to make decisions individually and hence have a
positive effect on group risk-aversion. Thus, a group consisting of individuals
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with better access to information was more risk-averse than that of a group
consisting individuals with less access to information.
Table 3.8. Ordered logistic risk aversion estimates.

Variables

Parameter Estimates

Wealth indicators
Value of farm implements

0.028(0.021)

Access to Credit

0.700*(0.395)

Saving

-0.042*(0.023)

HH farm size

0.57(0.409)

Information access

-0.367*(0.196)

Household characteristics
Time preference

-0.011(0.065)

Residual values of time preference

-0.028(0.068)

Education

0.031 (0.026)

Membership

0.408**(0.190)

Game characteristics
Lower payoff individual risk game

0.176***(0.062)

Higher payoff individual risk game

0.209***(0.072)

Previous success

-0.088**(0.039)

Expected payoff

0.446**(0.232)

Threshold Parameters
Cut1(  1 )

Cut2(  2 )

85.46(46.32)
85.83(46.32)

Cut3(

3 )

87.35(46.33)

Cut5(

5 )

90.27(46.34)

Cut4(  4 )

88.82(46.34)

***, ** and * indicate estimates are statistically significant at 1%, 5% and 10%
probability level, respectively.
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Access to credit is negatively associated with group risk attitudes implying that
groups of individuals with better access to credit are less risk-averse than groups
of individuals with less credit access. Thus, access to credit reduced the degree
of group risk attitude implying that access to credit improves the willingness of
groups to take risky prospects. The coefficient is statistically significant at the
10% probability level.
Most of the household characteristics have insignificant effect on group’s risk
attitudes and they are not reported in the table, therefore. Major exceptions are
educational status and cooperative membership. The parameter estimate of
household’s educational level is marginally statistically insignificant at the 10%
probability level. It has a negative effect on groups’ risk attitudes showing that a
group whose members have higher educational level is less-risk-averse than that
with fewer years of schooling. On the other hand, individual’s time preference,
explained by discount rates, has an insignificant effect on group’s risk attitudes.
However, a negative sign of its coefficient indicates that groups of individuals
who are more time impatient are inclined to be more risk-averse than others.
A positive sign for cooperative membership shows that networked groups are
less risk-averse than anonymous groups while a negative sign points at the
reverse. The parameter estimate of this variable is statistically significant at the
5% probability level with a positive sign implying that networked groups are less
risk-averse than anonymous groups. Kinship is an important type of personal tie
in our study. In rural Ethiopia, kinship relations often serve as a tool for handling
major economic decisions like risk management strategies, consumption
smoothing and access to informal credit. On the other hand, cooperative
membership increases household access to services such as providing production
and marketing information that might be granted by being a member: hence it
helps to reduce transaction costs and support member farmers to build their
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wealth. Thus, social networks play an important role in farmers’ wealth creation
which, in-turn, affect farmers risk attitudes.
The estimates of all game characteristics are statistically significant. Previous
success is statistically significant at the 1% probability level. A positive
relationship between previous success and a group’s risk attitude implies that
groups are more flexible to correct their subjective probabilities as the game
progresses. Lower risk game (Individual game 1) captured the effect of
individual risk attitude on group’s risk attitude particularly when the stakes are
low. A positive sign of the parameter estimate for this variable indicates that
group risk attitudes are on average similar to individual cases while a negative
sign indicates that the group and individual risk attitudes go in opposite
directions. The parameter estimate is statistically significant at the 1%
probability level with a positive sign suggesting that a group consisting of
individuals with similar risk attitudes was more likely to be in the same risk
category as that of individual risk attitudes. Moreover, larger risk games
(individual game 3), marked by relatively higher stakes were also included to
observe the consistency of the effect of individual risk attitudes on groups’ risk
attitudes, but with higher bets. The parameter estimate is also statistically
significant at the 1% probability level and it is positive, explaining the same
effect as that of lower risk game even at higher stakes.
The overall expected value of the game level was included to test the hypothesis
that groups are more risk-averse than individuals as the game level increases. A
negative sign of a variable indicates that groups became more risk-averse as the
game level increases whereas a positive sign shows groups became less riskaverse as the game level increases. The statistical results showed that the game
level had a strong impact on the group risk attitude. The positive relationship
between the game level and group risk attitude indicated that groups in the study
area are less risk-averter with higher stakes.
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The estimated coefficients of the ordered logistic model show only the general
direction of the change not specific to each risk category. Changes in the
predicted probabilities of each risk category, resulting from a change of a specific
variable while keeping all other exogenous variables constant, is given by the
marginal function of the logistic model, see Table 3.9.
Table 3.9. Marginal effects of exogenous variables by risk category.

Variable

Extreme

Severe

Intermed. Moderate

Slight to Risk
neutral
loving

Education

-0.009

-0.004

-0.003

-0.004

0.002

0.005

Saving

0.0001

0.0006

0.0005

0.0005

-0.0004

-0.0008

HH farm size

-0.016

-0.007

-0.055

-0.064

0.045

0.097

Time preference

0.0003

0.0001

0.001

0.001

-0.0009

-0.002

Value of
implements

-0.0008

-0.0003

-0.003

-0.003

0.002

0.005

-0.011**

-0.005*

-0.039**

-0.045**

0.032**

0.069**

Information access 0.010*

0.004

0.035*

0.041*

-0.028*

-0.063*

Credit access
Lower payoff risk
game
Higher payoff risk
game
Previous success

-0.015**

-0.006*

-0.056**

-0.087*

0.025***

0.139

-0.005**

-0.002*

-0.017*** -0.02***

0.014***

0.030***

-0.006**

-0.002*

-0.020*** -0.023*** 0.016**

0.036***

0.002**

0.001*

0.008**

0.010**

-0.007**

-0.015**

Expected Payoff

-0.012*

-0.005

-0.043*

-0.050*

0.035*

0.076*

farm

Membership

***, ** and * indicate level of significance at 1%, 5% and 10% probability level,
respectively

The above table shows the rates of change in risk categories resulting from a unit
change in a given variable keeping all other covariates fixed at their respective
average values. Keeping all other variables constant at their means, being a
cooperative membership decreases the probabilities of a group falling into
extreme, severe, intermediate, and moderate risk categories by 1.1, 0.5, 3.9, 4.5
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percent, respectively whereas it increases the probabilities of a group falling into
neutral and risk-seeking categories by 3.2 and 6.9 percent, respectively. All
covariates except saving, time preference, education, farm size, and value of
farm implements have important effects on explaining group risk preference
variations with respect to each risk aversion category. A group of individuals
who have access to credit decreases the probabilities of a group falling into
extreme, severe, intermediate, and moderate risk categories by 1.5, 0.6, 5.6 and
8.7 percent, respectively, whereas it increases the probability of a group falling
into risk-neutral and risk-seeking categories by 2.5 and 13.9 percent,
respectively.
Variables representing individual’s game characteristics have also statistically
significant marginal effects. An important variable here is the marginal effect of
game level on group risk attitude. A unit increase in game level decreases the
probabilities of a group falling into extreme, severe, intermediate, and moderate
risk aversion categories by 1.2, 0.5, 4.3 and 5 percent, respectively whereas it
increases the probabilities of a group falling into risk-neutral and risk-seeking
categories by 3.5 and 7.6 percent, respectively. This result is different from the
previous studies which stated that groups are more risk-averse than individuals
in relatively higher stakes (Masclet et al., 2009; Shupp and Williams, 2008)
implying that groups have the courage to undertake activities and investments
that have high expected returns but carry them with risks of failure or downside
risk.

3.6.

Conclusion

This study used an experimental approach with real payoffs to measure group
risk attitudes and to examine the difference therein between individuals and
groups of different size and composition of smallholder vegetable producer
farmers in eastern Ethiopia.
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It showed that groups are less risk-averse than individuals and that networked
farmers are better in handling risky prospects than anonymous groups. On
average, however, risk aversion does not significantly change with group size. It
appears instead that group risk attitude varies systematically with wealth
variables. That is, groups constituting of poorer households who do not have
access to credit facilities tend to be more risk averse. Incidentally, these poorer
households are also underrepresented in producer cooperatives, tentatively
suggesting that wealth endowment precedes cooperative membership. Thus,
farmers who can already afford to take risks that potentially result in higher
returns, further spread risks through collective arrangements in cooperatives, in
the process further solidifying their slightly better position.
This finding can have policy implications. In particular, strategies that can
improve farmers’ asset holding capacity are important to transform their risk
attitudes into potentially more productive avenues. But the positive effect of
previous success as suggested by the experimental games must not be
disregarded either as it suggests that rural development efforts could be better
targeted if there are initial successes that can serve to demonstrate the conditions
under which investments are feasible – the so-called demonstration effect. These
are essential elements in a broader package of rural development that should
include the development of insurance, credit and other risk mitigating markets
which can bring about lasting improvements for smallholder farmers.
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CHAPTER 4: DISENTANGLING POOR SMALLHOLDER
FARMERS’ RISK ATTITUDES AND TIME HORIZONS:
EVIDENCE FROM A FIELD EXPERIMENT IN ETHIOPIA

This chapter appeared as: Alemayehu, M., Beuving, J., & Ruben, R. (2019).
Disentangling Poor Smallholder Farmers’ Risk Preferences and Time Horizons:
Evidence from a Field Experiment in Ethiopia. The European Journal of
Development Research, 31(3), 558-580.
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Abstract
This paper considers the economic behaviour of smallholder farmers in eastern
Ethiopia and its effects on their poverty status, looking specifically at how
farmers deal with production risk and various time horizons. Earlier studies in
rural Africa suggested that these are interlinked but that remains analytically
unsatisfactory. Through experiments, we seek to disentangle risk attitudes and
time horizons regarding their impact on poverty. We find that the studied farmers
are highly risk-averse and time impatient; few farmers make longer-term
investments. This appears to be covariant with wealth and household indicators,
with poorer, less educated farmers with smaller landholdings make less risky
investments, thus yielding smaller returns, which shorten their time horizons.
This finding is relevant for rural development policies, in particular suggesting
how untying the Gordian knot of risk and time that reproduces rural poverty
depends on the simultaneous operation of market and state forces.

4.1.

Introduction

This paper considers the economic behaviour of smallholder farmers in Ethiopia
and its effects on their poverty status. Looking at farmers’ behaviour to
understand poverty in rural Africa has a long pedigree in development thinking
and usually considers elements of risk (Fisher, 1930; Lipton, 1968). Under risky
economic conditions, it is argued, farmers tend to become risk-avoidant,
meaning they invest less in new technologies and practices that could yield
greater outputs and promote more efficient production, possibly alleviating
poverty (Alem et al., 2010; Fafchamps, 2010; Liu, 2008; Tanaka et al., 2010;
Yusuf and Bluffstone, 2009). Another wave of studies, drawing on the
psychology of scarcity, adds the insight that poverty motivates farmers to
prioritise shorter-term economic activities in which they exploit resources for
immediate uses regardless of the long-term consequences, thereby shortening
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their time horizon (Anderson et al., 2004; Brock, 1996; Holden et al., 1998;
Pender,1996). Obviously, the risk assessments that farmers make and the time
horizons on which they base their decisions are related: a risk-avoiding mind-set
is likely to keep farmers trapped in short-term thinking. However, a major, and
thus far unresolved, challenge is to disentangle more precisely the two
mechanisms and thus elucidate actual farmer economic decision-making. We
seek to contribute to this complex problem with an experimental study situated
in the highlands of eastern Ethiopia where vegetable farmers eke out a living
under precarious conditions.
In earlier contributions, risk attitudes and time horizons have been treated as
independent variables. Thus, it was considered possible for a farmer to be wary
of making investments in the immediate future, yet to show a willingness to do
so in the more distant future; a form of postponed investment (Holden et al.,
1998; Liebenehm and Waibel, 2014; Nguyen, 2011). It can be envisaged that, in
an ordered economic environment, in which future events may be anticipated
that can yield greater returns, this stands to reason. However, the studied farmers
operate in a highly insecure environment, and this works against making
predictions; postponing investments is not on their minds. The reverse option–
farmers are highly willing to make large investments now but do not consider
future events –may also be entertained on paper (Pender, 1996), but the reality
of farming in eastern Ethiopia dictates that farmers struggle to make ends meet
in their daily lives, let alone have the luxury to make large investments now.
Others have sought to resolve this problem by framing risk preferences and time
horizons as a sequential problem, as risk-averse farmers tend to favour shorter
time horizons, whereas risk-seekers have longer time horizons. Although more
attractive from our viewpoint, the problem remains that risk attitudes and time
horizons are seen as exogenous determinants of economic behaviour, as they are
lodged in the psychological makeup of decision-makers, irrespective of the
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various economic circumstances in which these decision makers find themselves
(Holden et al., 1998), and this contradicts our case.
To overcome these analytical problems, and hence contribute to a more accurate
understanding of farmers’ actual economic decision-making, this study has at its
centre the relation between time horizons in rural investment and risk attitudes,
and it uses field experiments to test this. This received methodology (but
relatively novel in development studies) offers the advantage of considering
actual behaviour, rather than resorting to stated preferences, as is typical for the
survey-based approach underpinning earlier studies. Through these experiments,
we can show the simultaneous operation of time horizons and risk attitudes,
controlled for economic conditions by including several household wealth
indicators. The Ethiopian countryside presents an important context for this
study, as farmers are locked in deep poverty, have few options to externalise
production risks, and must make constant evaluations between immediate
consumption and making investments. Furthermore, the rural population
examined in this study is heterogeneous, and our study encompasses
considerable diversity in terms of education attainment, landholdings, and other
key socioeconomic realities, offering considerable scope to delineate more
carefully the endogeneity of farmers’ economic behaviour.
The chapter now proceeds to specify the adopted econometric model. This is
followed by a short discussion of the adopted experimental game methodology,
focusing especially on the choices with which farmers participating in the game
were presented, and how this sheds light on their economic behaviour
comprising both risk attitudes and time horizons. The discussion continues with
a presentation of the econometric results collected in the field study, suggesting
that farmers avoid risk and that this dampens their willingness to invest in new
(labour-saving, productivity-increasing) technologies, in the process shortening
the time horizons with which they work. However, the reverse relationships
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could not be observed, which shows that different policy approaches may be
needed to remedy the complex predicament faced by small-scale farmers in
eastern Ethiopia, a point we discuss in the conclusion.

4.2.

Analytical Framework

4.2.1. RTP Measurement
We use the rate of time preference (RTP), the inter-temporal rate of substitution
between current and future consumption, to measure the time horizon to which
farmers resort. This is sometimes also defined as the consumption rate of interest
(CRI) or the inter-temporal marginal rate of substitution (Holden et al., 1998).
The RTP combines two components. The first concerns a pure preference for
consuming a commodity sooner rather than later and can be denoted by  ; it
takes into account the marginal rate of substitution of consuming the same level
of a commodity in two periods. The pure rate of time preference (  ) is the rate
at which individuals discount future utility (Olson and Bailey, 1981). The second
component captures the effect of the future change in consumption levels on the
marginal rate of substitution between the two periods. In fact, it is the product of
the elasticity of the marginal rate of substitution (denoted by  , which is
negative by its sign) and the expected growth rate of per capita consumption
(denoted by g ). Markandya and Pearce (1988) expressed the RTP in terms of
these components as follows:

RTP =  +  * g

(1)

Because it is difficult to find empirically the expected rate of consumption
growth and the marginal utility of income (Holden et al., 1998; Pender, 1996),
the suggestion is to estimate the RTP only from the pure RTP. This makes sense
for developing economies like Ethiopia where consumption growth has been
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almost stagnant for nearly half a century and the average expected consumption
growth is probably close to zero. Thus, we may surmise that the main source of
variation in the RTP derives from consumption smoothing problems because of
liquidity constraints, with the poor have lower saving rates and more children,
making their time preference high and unstable (Dynan et al., 2004; Holden et
al., 1998).
In a perfect market economy where credit constraints are unbounded, the RTP
can be fully expressed in terms of the fixed market interest rate as follows:

RTP = 1 + r or 1 + d = 1 + r

(2)

where d and r are the discount and market interest rates, respectively. In
conditions of perfect market functioning, the discount rate is the same as the
market interest rate, in which case only exogenous factors that affect the market
interest rate determine farmers’ RTP; neither wealth nor farmers’ risk-averse
behaviour is then relevant for RTP determination (Yesuf and Bluffstone,
2008).Credit markets in developing countries, however, are either imperfect or
missing, implying bounded credit availability. This implies that the RTP equals
the pure RTP, and that may be quite different from the observed market interest
rate. In other words, in a developing economy, borrowers get much less than they
ought to receive. The maximum amount of money available for borrowing is
often practically constrained by a poor asset base and insufficient collateral,
limiting farm households’ access to credit.
On a related note, formal credit is constrained by information asymmetries
(banks in developing countries have difficulty establishing the creditworthiness
of prospective borrowers) or legal reasons such as incomplete enforcement of
contracts (Stiglitz and Weiss, 1981). Because they have limited credit access in
the formal credit market, borrowers turn to informal money lenders instead,
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facing high interest rates to compensate for default risk, insufficient collateral
provision, and incomplete enforcement of contracts. Importantly, a high interest
rate in the informal credit market is a signal for a high RTP. High interest rates
can be seen as a penalty for the borrower in case of default. In such a condition,
the borrower’s RTP is given as (Pender, 1996; Yesuf and Bluffstone, 2008):

RTP = 1 + r +  or d = r + 

(3)

where  is the Lagrange multiplier, which captures the shadow value of credit
constraint, the maximum price that a borrower is willing to pay to get an
additional unit of credit.  is usually positive because of the credit constraint; the
marginal cost of acquiring an additional unit of credit is positive when credit
availability is bounded. This makes the RTP higher than the rate in a perfect
market. Thus, a positive shadow value on the credit constraint (  ) increases the
RTP. Moreover, the RTP is no longer exogenous, because the expected marginal
utilities of future consumption are endogenous to a decision maker’s
socioeconomic attributes, the expected marginal utility changes with a change in
farmers’ socioeconomic characteristics, and this in turn changes farmers’ RTP.
Hence, in the case of bounded credit constraints, it is not unreasonable to expect
households with a poor asset base to have little access to credit and therefore
more probable to have a high RTP. Their predicament is further exacerbated by
the risk-averse behaviour of farm households in poor countries, where farmers
have weak resilience against occurrences of shocks. Such circumstances
potentially make RTP even higher than initially expected.

4.2.2. Risk Attitude Measurement
Risk attitude is commonly defined as the degree of a decision maker’s propensity
to take risks (Chavas, 2004), and, within that broad definition, a distinction is
usually made between three types of decision making: risk-averse, risk-neutral,
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or risk-seeking. To measure these in a field setting, we deployed the Von
Neumann-Morgenstern expected utility function; the first two derivatives of this
function provide necessary information about the nature and the degree of riskaversion. The risk-aversion coefficient constitutes an important measure for that,
and it depends on the sign of the second derivative of the utility function. That
is, for a monotonically increasing utility function, an individual is said to be riskaverse, risk-neutral, or risk-taking if the second derivative of the utility function
is negative, zero, or positive, respectively (Chavas, 2004). Additional
complexities could be considered; however, for the purpose of our argument it
suffices to say that measuring decision-makers’ risk attitudes using expected
utility is increasingly criticised because of its unrealistic assumptions (the
assumption of asset integration, for example). Several alternative theoretical
frameworks, prospect theory in particular, have been developed to account for
the limitations of expected utility theory.
Farm investment decisions are conventionally modelled using a utility
maximising framework, which is subject to specific constraints (Yesuf and
Teklewold, 2011). In perfect markets, it is thought necessary for farmers to
continue making investments until marginal revenues equal marginal costs, or
where the marginal value product/marginal cost ratio equals 1. By implication,
household resource endowments have no role in determining farmers’ riskaversion levels or in farm investment decisions (Hagos, 2003). However, in the
reality of developing country economies, markets are far from perfect for reasons
that include information asymmetry, incomplete/unenforced contracts, and other
transaction costs. This increases production risks, and even more so when
markets are completely missing. In such cases (relevant for our study), risk
attitudes are deeply affected by household resource endowments, implying that
economic strategies affecting the households’ resource base can also be expected
to affect farmers' risk attitude.
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4.2.3. Econometric Model
Given the interdependent relationships between risk attitudes, time horizons, and
poverty, we must consider more than one dependent variable in our econometric
model. For that purpose, the experimentally obtained rates for risk attitudes and
time preferences were entered in the econometric analysis as dependent
variables. We added household income to the model as a third dependent
variable, serving as a proxy for poverty. To check for robustness as well as to
explore indirectly the direction of causality in our model, we also considered
alternative variables: household savings and number of plots as representative of
past wealth and labour use as representative of current wealth.
We subsequently applied a three-stage least-squares (3sls) regression to estimate
the jointly distributed dependent variables in order to explore both the
simultaneous and the endogenous character of these variables.4Endogeneity
problems arise when one or more of the explanatory variables are correlated with
the error term. When this occurs, parameter estimates of those endogenous
explanatory variables are biased and inconsistent. The 3sls regression model
deals with this problem by taking exogenous variables of the model as
instruments for the endogenous variables. The 3slsmodel is a combination of
seemingly unrelated regression estimation (SURE) and a two-stage least-squares
regression model (2sls). In 3sls, the first equation is estimated using an ordinary
least square. In circumstances where cross-equation error terms are correlated
and some explanatory variables are endogenous (as in our case), the 3sls

4

Risk is an ordinal variable, but both time preference and household income are
continuous variables (see Appendix C for a definition of variables included in the study).
An endogeneity problem in our model would result mainly from simultaneity bias
(reverse causation).
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approach can account for such limitations and it can generate more
asymptotically efficient parameter estimates than other simultaneous equation
estimation approaches such as SURE and 2sls. The 3sls estimator satisfies the
requirements for an instrumental variable (IV) estimator, and it is asymptotically
an efficient estimator among all IV estimators that use only the sample
information (Greene, 2012).
The description of the regression model is given as:

Ri = X ij  j + Ti1 + Yi1 + u1
Ti = X ij  j + Ri 2 + Yi 2 + u 2

(4)

Yi = X ij  j + Ri 3 + Ti 3 + u3
where R, T , Y are risk-aversion, time preference, and household income
variables, respectively; X j is a set of explanatory variables, and  ,  and 
are unknown parameters to be estimated.
The explanatory variables included in the model were selected on the basis of
the literature and data availability. Thus, explanatory variables such as household
characteristics and wealth variables, as well as endogenous variables such as
household income, risk attitude and time preference, are included in the model.
We conducted an endogeneity test using the Durbin-Wu-Housman test to check
for the potential endogeneity problem between risk-aversion, time preference,
and household income.
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4.3.

Materials and Methods

4.3.1. Study Area
The study was carried out in six kebeles and 82 villages in Haramaya district, the
most populous district in eastern Ethiopia where farming is dominated by the
production of khat and vegetables such as potato, beetroot, sweet potato, onion,
garlic, cabbage, and leek. Farmers have very small landholdings, about 0.4 ha on
average. Intercropping is a common practice in the study area, where farmers
have a rich experience in irrigation use. More than four-fifths (87%) of the
sampled farmers earned at least part (about 50%) of their income from the sale
of such vegetables, with most selling takes place at local markets. Likewise,
more than three-quarters (77%) of sample respondents earned a portion (about
40%) of their income from the sale of khat (a mild stimulant widely consumed
in this part of Africa). Both these crops contribute more than 90% to
smallholders’ annual income. Vegetable production in the district is exposed to
various agricultural risks such as frost, moisture stress, and crop diseases,
making the district relevant for our research problem. Many farmers have
organised themselves in agricultural cooperatives, which, as we shall see,
mitigate some of their production risks.

4.3.2. Sampling
Using a systematic sampling technique, we randomly sampled 420 rural
households from a population of smallholder vegetable producers. The sample
size was determined by, on the one hand, the nature of the analytical technique
(3sls), which requires a relatively large sample size, and, on the other, the
homogeneous nature of farmers within a specified agro-ecological area.
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4.3.3. Experimental Method
To measure risk attitudes and time horizons, respondents played two sequential
games. First, they played a risk game with real payoffs (money), followed by a
time experiment with a hypothetical game (see Appendices A and B for
experimental structures, and Binswanger, 1980, and Pender, 1996, for more
theoretical clarification).
In the risk experiment, respondents were offered six choices emulating different
harvest outcomes with a 50% probability of a good or a bad outcome. For each
alternative, the expected gain and range increased, thus increasing the perceived
stakes of the game. Respondents were then shown the true outcomes of each of
the six choices, and they were then invited to give their decisions (only one
choice) among the alternatives. A coin was subsequently tossed to determine
whether a respondent received the good or the bad outcome of his choice, and
the reward was actually paid. In total, farmers played five experimental sets to
test their decreasing absolute risk-aversion (DARA) and increasing partial riskaversion (IPRA) behaviour. Decreasing absolute risk-aversion was investigated
by presenting an identical choice set to farm households with different wealth
levels. To test for increasing partial risk-aversion responses, we increased the
payoff of the first experiment by some constant factors (2.5, 5, 7.5, and 10) to
measure the farmers’ response as the prospect increased for a constant wealth.
Regarding the time horizon experimental design, each farm household was
offered four experimental sets, each with a number of choices between a specific
amount of money to be received now and an alternative greater amount to be
realised in the future; respondents were asked to state their preferred choice of
these alternatives. We also designed the experiment to test for the presence of
the two most common anomalies of discounted utility theory (see methods
section): magnitude and timeframe effects. The first two sets of the experiment
(experiments 1 and 2) were designed to have the same reward but different time
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periods representing a relatively shorter timeframe (3 to 6 months), whereas the
second two sets (experiments 3 and 4) were designed to have the same reward
with different time periods (6 to 12 months) representing a relatively longer
timeframe. Moreover, experimental sets 2 and 3 were designed to have the same
time period but different magnitudes to capture the notion of magnitude effect.
If a difference appears between experiments1 and 2, and between experiments3
and 4, the only possible source of variation is timeframe effect; the same applies
to sets 2 and 3, but then they reveal a magnitude effect. Thus, each set of the
experiment represents different magnitudes of hypothetical rewards in nominal
monetary terms (100 and 250 Birr) and different timeframes classified as 3, 6,
and 12 months.

4.4.

Descriptive Analysis

Table 4.1 below presents key characteristics of our sample, distinguishing
between household characteristics, wealth variables, and endogenous variables.
After a brief discussion, we continue with an elaboration of the experimental
analysis, particularly looking at how the econometric model was applied to the
data.
Regarding

household

characteristics,

limited

educational

attainment

immediately stands out, as average schooling duration is about three years, about
45%of the farm households have no education, and about 84% have attended
school for less than eight years. Women have a lower educational attainment
than men, and about 90% of the sampled women have no formal education.
These figures corroborate patterns recorded elsewhere in the African
countryside, and they have major implications for our case, as a limited cognitive
capacity to process complex information may make farmers warier about making
durable, long-run investments (Becker and Mulligan, 1997).
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Table 4. 1: Sample respondents' (N=420) descriptive statistics

Variable

Unit

Household characteristics
Age
Years
Education
Years
1
for
Membership
members
Land security

Mean

cooperative

1 for those who feel
secure

Wealth variables
Value of farm implements 000 Birr
Likert scale (1= very
Soil fertility status
fertile)
1 for those who have
access
Cash liquidity
000 Birr
Per capita income
000 Birr
Hired labour
Person days
Value of domestic animals 000 Birr
Access to credit

On-farm diversification
Family labour
Access to non- farm
Saving
Credit received
Endogenous Variables
Risk-aversion+
Time preference
Household income

1 for those participating
in
on-farm
diversification activities

Std.
Dev.

Min

Max

37.57
3.36

11.43
3.66

18
0

80
14

0.5

0.5

0

1

0.86

0.34

0

1

4.50

4.75

0

18.56

2.27

0.46

1

3

0.05

0.23

0

1

8.34
8.2
7.24
16.08

15.78 -17.53 173.84
7.5
0.5
65
23.29
0
300
12.77
0 74.70
0.5

0

1

Person days
115.33
77.34
1 for those participating
0.18
0.39
in non-farm activities
000 Birr
9.17
36.43
000 Birr
81.91 1240.03

0

575

0

1

0
0

600.0
25000

1
13
0

6
202
195.0

percent
000 Birr

0.46

3.65
79.5
20.62

1.82
18.45
19.467

+ risk-aversion is a 6 category ordinal variable, ranging from 1= extremely risk-averse to 6= risk-seeking.
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The information environment in which farmers find themselves aggravates this,
about half (48%) of the respondents reported that they have limited, or
sometimes even no, access to information (households with a radio, tape
recorder, television, or a combination of these), and about 89% reported having
access to extension services. Farmers are in their economically active age, with
a mean age of about 38 years, ranging between 18 and 80 years, making the
research area comparable to other remote parts of rural Ethiopia.
Regarding wealth variables, very limited and highly skewed credit service
coverage stands out from the data: on average a mere 5% of respondents had
access to credit services, although there were some noteworthy cases of
relatively affluent farmers with better access. To some extent, limited credit
access is compensated by the savings rate, with 56% of farm households saving
their money at formal financial institutions like banks and microfinance
institutions, this is consistently higher than the national average of 30%.
Nevertheless, poverty in the study area remains prevalent, with about 66% of the
sampled households living at or below the poverty line (World Bank: earning
less than $1.25 per day per adult equivalent).

4.5.

Experimental Analysis

4.5.1. Risk Experiment
As shown in Table 4.2, nearly half (47%) of respondents fall into the first three
categories of risk-aversion (extreme, severe, and intermediate); this can be
considered as above-average risk-aversion. This contrasts with the findings of
other studies drawing on the same experimental method in developing countries.
For instance, Binswanger (1980) and Wik et al. (2004) found that the proportion
of respondents in the intermediate and moderate risk category was 83% in India
and 52% in Zambia, respectively. However, Yesuf and Bluffstone (2009)
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reported that 27% of respondents fell into these categories in Northern Ethiopia.
This implies that farmers in Ethiopia are relatively more risk-averse than those
in India and Zambia, and possibly also elsewhere. From our earlier theoretical
discussion, it follows that such above-average risk-aversion behaviour would
dampen farmers’ propensity to invest in labour-saving technologies; this may in
turn open up new vistas for profit making (Pennings and Garcia, 2005).
Table 4. 2: Percentage distribution of respondents risk attitudes (N=420).

Risk-aversion category

Percentage

Extreme
Severe
Intermediate
Moderate
Slight to neutral
Neutral to risk-seeking
Total

18
16
13
14
17
22
100

4.5.2. Time Horizon Experiments
Table 4.3 shows that the majority of our respondents strongly preferred a current
reward over intermediate and future rewards, with the former consistently scored
above 70%, whereas the latter never scored above a quarter.5 Further, mean and

5

There were no inconsistent respondents in our study, meaning that RTPs could

be estimated for all respondents. Such absence of inconsistent respondents is
important to check for a bias emanating from missing samples, because missing
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median discount rates are comparable across sets; they are double that of market
interest rates (around 20%), and they decrease over time. Taken together, these
findings show that farmers’ decision-making follows a hyperbolic discounting
function: they discount the future and favour shorter time horizons. Significantly,
this degree of discounting is less than what is reported for Indonesia (93%),
Zambia (104%), and Ethiopia by Holden and colleagues (1998), but it compares
well with Pender’s (1996) study of India (30–60%) and Yesuf and Bluffstone’s
(2008) work on Ethiopia (43%). Like our own work, the latter two studies were
conducted with real payoff experiments and are hence methodologically
compatible. Our findings thus point to the operation of a time horizon mechanism
that applies beyond the empirical confines of our case, adding to the
generalisability of the study.
Table 4.3. Percentage distribution of respondent choices by experimental set.

Experimental
set

Mean
Median
discount discount SD
rate
rate

Reference time=Current

Right-censored Interme(current reward) diate
Set 1
Set 2
Set 3
Set 4

70.48
84.53
70.95
83.33

20.95
11.9
24.05
13.81

Leftcensored
(Future
reward)
8.57
3.57
5.00
2.86

160.58
83.87
79.50
43.00

169 25.33
85 7.26
88 18.45
44 5.24

samples would effectively reduce the sample size and the sampling error would
thereby be increased.
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Table 4.4 shows the combined existence of timeframe and magnitude effects in
the experimental sample. The percentage of respondents that preferred current
rewards increased from about 70% in the shorter period–smaller rewards
experiment (experiment 1) to about 83% in the longer period–larger rewards
experiment (experiment 4). On the other hand, the percentage of respondents that
preferred future rewards decreased from about 9% in experiment 1 to about 3%
in experiment 4. A higher proportion of right-censored respondents in
experiment 2 than in experiment 1 is an indication that people discount more
when they are asked to delay consumption than when they are asked to expedite
it. The same applies to experiment 4 in relation to experiment 3. On the other
hand, a higher proportion of right-censored respondents in experiment 2 than in
experiment 3 is an indication of people discounting smaller rewards more than
larger ones, implying that individuals’ time preference decreased with time and
the amount of reward offered. To further elucidate these results, we tested them
using a chi-square test (Table 4.4).
Table 4.4. Chi-square tests of timeframe and magnitude effects.

Hypothesis

Effect
tested

Experimental set 1 is
Time
equivalent
to
effect
experimental set 2
Experimental set 3 is
Time
equivalent
to
effect
experimental set 4

to

be

frame

frame

Experimental set 2 is
Magnitude
equivalent
to
effect
experimental set 3

Chi-square+

t-test+

344.126*** (0.000)

1.970** (0.025)

388.499*** (0.000)

4.488*** (0.000)

322.324*** (0.000)

5.611*** (0.000)

*** and ** indicate that the tests are significant at 1 and 5% probability levels. +
Numbers within parentheses are the p-values
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The chi-square test results show that both magnitude and timeframe effects
operate on our data. The magnitude effect explains that, under constant
timeframe effects, the discount rate is a decreasing function of the amount of
reward offered. Furthermore, there is a timeframe effect in both relatively shorter
time periods (3 to 6 months) and relatively longer time periods (6 to 12 months),
suggesting that, for a controlled magnitude effect, the discount rate is a
decreasing function of time. More determinants of RTPs, however, are discussed
in the following section.

4.6.

Explanatory Variables and Their Expected Signs

The analysis included important household characteristics such as age, gender,
and educational level in both risk attitude and time horizon models, without
specifying any a prior expectation. However, cooperative membership and
frequency of shock occurrence were included in risk attitude estimates, and we
expect cooperative members to be less risk-averse (although it is expected that,
at the beginning of their membership, they are more risk-averse) than nonmembers, and that farmers with previous experience of shocks are more riskaverse. In less developed countries like Ethiopia where markets are imperfect
and infrastructures are poorly developed, cooperatives are important production
and marketing information sources that can have an impact on members' risk
behaviour.
We expected wealthier households who have experienced past economic
successes and are able to defend themselves from shocks to be less risk-averse
and have lower RTPs than poorer households. To test this hypothesis, we
included the value of domestic animals, access to credit, household income,
household saving, and the like in both risk attitude and time preference models.
Because imperfect markets prevail in our case, constraining the substitutability
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between these wealth indicators, each wealth indicator variable was included
separately to examine its independent effect on risk and time behaviour.
We also included number of plots and household savings as variables that are
representative of past wealth to examine how a previous build-up of assets and
capital affects households’ time horizons. If these variables have an inverse
relation to time, that could partly explain the direction of the relationship
between poverty and risk attitudes and time preferences. We also included labour
force (both family and hired labour) and cash liquidity constraints as indicators
of current wealth. If labour force is inversely related while cash liquidity
constraints are positively related to time horizon, this also partly explains the
direction of causality between poverty and risk and time preferences. If both past
and current wealth indicators are inversely related to time preference, this
suggests that poverty causes time preference and therefore that there is a causal
relationship between poverty and risk and time preferences (Holden et al., 1998).
We included important game characteristics as regressors of farmers' risk
attitudes. First, to test the IPRA (increasing partial risk-aversion) hypothesis, we
included the overall expected value of a given game level, expecting the sign to
be positive. Second, to obtain insights into path dependence, we included a
dummy variable defined as ∑ 𝑍𝑖 , where i is the number of previous games and Z
takes the value 1 if the player wins the previous game and -1 otherwise, in order
to capture the cognitive effect of previous success on the decision maker’s
current reaction to risk.

4.7.

Results and Discussion

To formally test how these findings fit the experimental data, we now present
the results of the 3sls regression model. As follows from the theoretical
discussion, we thereby assess the effect of household characteristics as well as
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wealth variables on risk-aversion and time preferences. For a comprehensive
appraisal, we also included game characteristics, which are believed to mimic
farmers’ capacity to learn from past experience in playing the experimental
game, and there appears to be a learning effect. Finally, we checked for reverse
causation by including the three endogenous, dependent variables in the model:
risk attitude, time preference, and household’s income. The regression results are
given in Table 4.5, followed by a discussion of the estimates for the dependent
variables.
Table 4.5. Three-stage least square regression estimates of simultaneous equations.

Parameter
estimates

Variables+
Risk-aversion
Household characteristics
Age
Gender (Female=0)
Education
Membership
Extension visit
Frequency of shock
Wealth variables
Land security
Value of domestic animals

Household
income

Time preference

0.016**(0.007)
0.637***(0.246)
0.069***(0.024)
0.121(0.150)
***
0.662 (0.242)
-0.170(0.144)

0.006(0.007)

0.105(0.075)

-

-5.411**(2.639)

3.95(2.677)

0.168(0.272)
-

0.258(0.247)
-

-

-

-

-

3.646*(2.334) -3.295(2.430)
-0.418***(0.073) 0.238**(0.098)

0.546***(0.168)

1.783(1.806)

Number of plots

-

-2.944***(1.024)

Access to credit

0.479*(0.326)

3.689(3.629)

-

-1.177***(0.259)

-

***

Saving

Cash availability
Access to non-farm income
On-farm
diversification
activities

-

2.503(3.574)
**

-14.574 (2.140) 7.854 (3.287)
4.857**(2.043)

-1.390(2.322)
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Parameter
estimates

Variables+
Risk-aversion

Household
income

Time preference
1.089***(0.223)

Cash liquidity constraint

-

Family labour

-

-0.052***(0.013) 0.494***(0.013)

Hired labour
Credit received
Farm implements
Irrigated land
Fertiliser use

-

-0.163***(0.041)
-0.739(0.658)
***
- 0.576 (0.207)
8.00(5.176)
- 3.166***(0.951)

Manure use
Soil fertility status
Access to information
Pesticide use
Game characteristics
Lag previous success

-

- 0.011*(0.006)
- -7.850(5.658)
2.363(1.813)
- -2.865*(1.773)

-0.242**(0.097)

-

-

Previous success

0.536***(0.078)

-

-

0.021 (0.004)

-

-

-

-1.741**(0.825)

0.350(0.804)

Expected payoff
Endogenous variables
Risk preference
Household income
Time preference

***

0.004(0.004)
-0.006(0.007)

***

1.306 (0.243)
-

-

-0.021(0.311)

+ Some variables excluded from each regression equation to attenuate the problem of
multicolinearity
***, ** and * indicate estimates are statistically significant at 1%, 5%, and 10%
probability level, respectively.

4.7.1. Estimates of Risk-Aversion
The results for household characteristics are mixed. Cooperative membership,
time preference, and frequency of shock occurrence are statistically insignificant.
This is surprising, because these variables are expected to be the main
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determinants of risk attitude. Age of household head affects farmers’ riskaversion both negatively and significantly, as with increasing age, farmers
become less risk-averse, and vice-versa. This suggests that farmers learn from
previous farming experience and that they are able to incorporate expanding
knowledge about prevailing uncertainties in their decision-making. On the other
hand, as farmers’ age increases, they accumulate more physical and social
capital, and that can affect risk attitude negatively. The education estimator
corroborates this idea, as it is both negative and significant, implying that farmers
become less risk-averse with increasing years of education. Importantly, there is
a gender aspect involved. Generally, men are the dominant decision-makers in
rural Ethiopia, and a special scenario in the study area is that women are the
principal decision-makers. It was indeed found that female-headed households
are less risk-averse than their male-headed counterparts.
Wealth variables show a more unequivocal picture. The estimates for savings
and credit access are statistically significant at the 1% and the 10% probability
level, respectively, and they have a positive sign. This means that a higher stock
of wealth in the form of savings as well as greater access to credit promotes lower
degrees of risk-aversion. This is consistent with the common assumption of
decreasing absolute-risk-aversion (DARA) that it is easier to bear risks when
their negative effects can be absorbed financially. Unexpectedly, however, two
other wealth indicator variables – value of domestic animals and household
income – are not statistically significant at any reasonable level.
Regarding game characteristics, the table reveals several highly significant
findings. The positive previous success estimate shows that, as the game
progresses, farmers update their expectations of success, in turn becoming less
risk-averse. This may be a function of the money accrued from winning, but it
could also indicate farmers' increased confidence or changes in their subjective
probability assignment, as winners experience the chance of winning more
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optimistically than losers. There is a negative relationship between expected
payoffs and the degree of risk-aversion, implying that people are willing to take
risks as gains and ranges of the prospect are both increased. Likewise, previous
success is negatively correlated with the degree of risk-aversion, suggesting that
farmers are willing to accept risky prospects when they have been successful in
previous operations, and vice-versa.

4.7.2. Estimates of Time Horizon
Regarding household characteristics, gender appears to be the only statistically
relevant variable, and it has a strongly negative value. This suggests that women
discount the future more than men, possibly because women are more inwardlooking than men; this may be related to their structural position in the
household. They are responsible for household reproduction and they face the
burden of putting food on the table, making them less future oriented.
Surprisingly, we found that age is not statistically significant at any reasonable
level.
Inspection of wealth variables likewise unveils a complex reality. At first, our
expectations appear to be confirmed, as the findings support the hypothesis that
wealth is a buffer stock for inter-temporal decisions. Wealth indicator variables
such as value of domestic animals, number of plots, labour use, and access to
non-farm income affect households’ time horizon negatively and significantly,
whereas other wealth variables such as land security, cash liquidity constraint,
and on-farm diversification affect it positively and significantly.
The value of domestic animals plays an important role, because the more cattle
a farmer owns, the greater his/her access to credit; in the Ethiopian countryside,
domestic animals serve as collateral. With a growing stock of cattle, access to
credit increases, in turn lowering the RTP. A similar story can be told about
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number of plots. Land comprises an important source of wealth in the study area,
and, like cattle, can function as collateral for credit. Having more credit means
being able to move into more profitable crops such as khat, and the international
market for khat extends to the study area. On the other hand, the significant effect
of number of plots as representative of past wealth indicates that, with greater
wealth in the past, RTP decreases today, showing that RTP is determined also
by past wealth; this points to a causal relation with poverty, as poor farmers tend
to be risk-averse and impatient.
Cash availability and access to non-farm income have similar effects on RTPs.
The parameter estimate of cash liquidity is negative and statistically significant
at the 1% probability level. Farmers in the study area are better at holding cash
compared with farmers in other areas in rural Ethiopia, and have a cash surplus
exceeding what they need to cover immediate needs. Thus, net cash constitutes
a wealth variable, and its effects on time preferences resemble those of other
wealth variables.
To round off the discussion of negatively significant wealth variables, there is
the work force to consider. A rural household’s total work force consists of
family labour and hired labour, and it reduces the RTP. Hired labour can be seen
as a wealth variable, as it requires the availability of cash to pay wages; this does
not apply to family labour. Farmers, who are too poor to cultivate land, for
instance lacking basic resources for cultivation, can make their land available to
others in the form of share cropping or leasing. The inverse effect of labour force
on time preference furthermore indicates a causal relation with poverty, as poor
farmers are more risk-averse and time impatient. Farmers' access to non-farm
income also affects RTP negatively, as non-farm activities can generate income
for farmers that can lessen households' liquidity constraint and reduce their RTP.
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Other wealth variables have a positive effect on farmers’ time horizon. The
coefficient of land security is positive and marginally statistically significant at
the 10% probability level (p-value = 0.099). Farmers who feel secure about their
land are more likely to feel confident about investing in their land in order to
improve its quality. Such investments require financial resources, and it appears
that this increases farmers’ RTP; the sign of the coefficient for this variable was
as expected. Likewise, farmers’ participation in on-farm diversification activities
affected RTP positively, as securing an additional source of income apparently
increases farmers’ time horizon, making them more confident about the future.
Finally, cash liquidity constraint affects RTP positively and significantly,
implying that a greater cash liquidity constraint brings about a higher RTP, and
vice-versa. Moreover, the positive effect of cash liquidity constraint on time
preference could partly show that poverty is the cause of high RTPs.
Other wealth variables such as access to credit and amount of credit received
were not statistically significant at any reasonable probability level. More than
95% of farmers in the study area do not participate in the credit market, and thus
the absence of significant variation in these variables might contribute to the
insignificant effect of such variables on farmers' subjective discount rates.
In general, wealth variables explain decision makers’ RTP inversely and to a
significant extent, supporting the hypothesis that wealth is a buffer stock for
inter-temporal decisions. Regarding endogenous variables, the risk attitude
variable was significant at the 5% probability level. The sign (given the ordinal
nature of risk-aversion where 1=extremely risk-averse and 6=risk-seeking)
indicated that more risk-averse households had higher RTPs. This indicates that
more risk-averse farmers might be more myopic about their future consumption
decisions (higher  ), or they might have a lower elasticity of marginal utility of
future consumption and positive expected growth. Farmers might have higher
shadow prices (greater  ) because they have a very low participation rate in
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formal credit markets. Our result is different from that of Holden et al. (1998),
who found a negative relationship between these variables. The significant effect
of risk-aversion and time preference indicates that an insurance system is either
imperfect or missing. Risk-averse behaviour reinforces smallholders' level of
impatience about the future.
Household income affected RTP positively, and its influence was statistically
significant at the 1% probability level. The positive influence of income is
unexpected in most cases, and such result might occur because Ethiopian farmers
are generally low-income earners and, as income increases, they may demand
more to make investments up to a certain level. However, its impact on RTP
could be reversed after that. On the other hand, household income might have a
positive effect owing to complementarities between agricultural activities, in the
sense that farmers with a better income may need more money to handle these
complementary activities to get a better return.

4.7.3. Estimates of Household Income
First, regarding household characteristics, it appears that there are no
statistically significant variables to report. Gender could have been expected to
play a role as, in comparable cases, it is reported that female-headed households
earn a lower income than households run by men. On the other hand, as we have
seen in the previous discussion, several analytical loops between gender, wealth
variables, and their associated effects on forward-looking, risk-taking attitudes
that can enhance rural incomes do not allow for a simple relationship. So, there
may be several underlying mechanisms, each of which points to possibly
significant relations, yet in their aggregate manifestation there is no significant
relation. The same analytical challenge applies to education, as here, too, there
is no significant relationship to observe; possibly also pointing to a greater
complexity than this study tried to capture.
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Regarding wealth variables, there are several statistically significant variables to
consider, beginning with input use. Greater usage of pesticides and an improved
soil fertility status (itself the consequence of applying manure and/or chemical
fertiliser) promote production, in turn bringing greater incomes. A similar story
can be told about domestic animals and farm implements. As observed earlier in
the analysis, these variables offer access to greater economic opportunity
(through credit and so forth), and that promotes household income. Likewise,
and also to be expected, there is a positive relation with farmers' participation in
non-farm activities. Although payments are modest, for poor farmers especially
this constitutes an essential mechanism to escape from deep poverty. For
households endowed with sufficient resources to farm, it appears that access to
family labour boosts household income. However, this refers to absolute income,
and, with more mouths to feed, the relative effects may be less than the positive
relation that it suggests.
Access to irrigated land is a strong variable, but it proved to be insignificant. This
makes sense, as over 83% of the farmers cultivated less than a quarter of a hectare
using irrigation: it does not contribute much to household income. Access to
information is likewise not very relevant. This contradicts our earlier observation
that more experienced farmers are better able to incorporate risk and time
considerations, but in retrospect the term ‘information’ may have conjured up an
image of formal institutions, whereas most farmers learn from observing their
peers.
Endogenous variables– risk attitude and time preferences in particular – do not
have a significant effect on farmers’ household income at any reasonable
probability level. This seems a riddle to comprehend at first, in light of the
various feedback loops identified in this study. One would after all expect that
the more willing farmers are to take a risk, and the less they discount the future,
the greater their investments in efficiency-enhancing technologies and inputs
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would be, contributing to household income. What the findings suggest,
however, is that there is a causal relation between poverty, risk-aversion, and
RTP on the one hand, and the current behaviour of smallholder farmers on the
other. This is not without merit, showing, in our view, that this relation might
have an effect on future income, but not on present income. The results support
the hypothesis that poorer households on average have higher RTPs and are more
risk-averse than wealthier households and that poverty may lead to higher RTPs
and risk-aversion levels: this indicates a positive feedback loop.

4.8.

Conclusion

Our study, situated in the countryside of eastern Ethiopia, showed how riskaversion and a focus on short time horizons operate in tandem, contributing to
the vicious circle of rural poverty in this remote part of Africa: risk-averse
farmers are less likely to make longer-term investments. It furthermore unveiled
a gradient of risk-aversion that is covariant with wealth indicator variables and
household characteristics: poorer households venture into less risky investments,
thus yielding smaller returns that shorten investment horizons, setting in motion
a downward poverty cycle. These findings are relevant for rural development
policies; in particular suggesting how untying the Gordian knot of risk attitudes
and time horizons depends on the simultaneous operation of market and state
forces, a point that we discuss briefly by way of conclusion.
Poverty alleviation emerges from our study as a vital policy intervention aimed
at securing and expanding household asset holdings. High degrees of poverty
trigger risk-avoiding attitude, which, when combined together, shorten the time
horizons with which farmers work. This in turn negatively impacts on farmers’
investment decisions: they tend to skip or overlook economic opportunity. That
said, we did not observe the reverse relation: shorter or longer time horizons have
little or no effect on risk attitudes and, consequently, on poverty. At present, we
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lack a coherent explanation for this absence; it remains for further investigation.
However, it nevertheless points to an avenue for policymaking, that is, to foster
risk-seeking attitude. This may be a matter of widening the window of economic
opportunity, for instance by acquainting farmers with new crops and/or
technologies or perhaps training farmers on how to appreciate future uncertainty.
Hence, carefully cultivating a spirit of entrepreneurship can promote local capital
accumulation, in turn and over time acting as a springboard out of rural poverty.
That said, a major hurdle in achieving that ambitious goal remains the
simultaneous expansion of small-scale farmers’ time horizons. Risk-seeking
often has the connotation of immediacy, but our study suggests how, in the
studied case, it is linked to a belief in the future. Without it, farmers will continue
to be disinclined to make investments without the prospect of seeing immediate
returns. Economic policies are therefore needed that contribute to greater future
confidence. Experiences elsewhere on the continent suggest that the creation of
facilitative institutions such as future markets, insurance programmes, and credit
institutions are instrumental in achieving that. In this way, acute risks relating to
the uncertainties of low-production farming are removed, working as a
disincentive to immediate consumption. Thus, if poor farmers have greater future
security, their time horizons will be expanded and their confidence in the not-soimmediate future will be boosted, in turn promoting a local investment climate
that sets in motion a positive cycle away from poverty.
It may not be easy to combine market and state forces in a way that unlocks rural
stagnation, as this exceeds the planning horizon generic to policy cycles and to
the ambitions of rural policymaking that are typical for Ethiopia in particular.
Whereas the roots of farmers’ economic behaviour are endogenous, resolving
their predicament may depend on manipulating exogenous forces after all.
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This chapter appeared as Alemayehu, M., Beuving, J., & Ruben, R. (2018). Risk
preferences and farmers' livelihood strategies: A case study from Eastern
Ethiopia. Journal of International Development, 30(8), 1369-1391.
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Abstract
Low-return livelihood strategies are crucial drivers of food insecurity that may
cause irreversible long-term damage to livelihoods. Experiments and survey
results were used to examine the relative importance of risk attitude and socioeconomic characteristics for households' decision to engage in specific
livelihood strategies in rural Ethiopia. Agricultural intensification and
diversification are prevailing strategies, and farming households who
participate in non-farm activities are better off than others. Education,
information access, household income and cooperative membership correlate
significantly with high participation rates in non-farm activities and on-farm
diversification. Risk attitude is an especially important barrier to households'
participation in these strategies. Therefore, policy interventions that help to
expand farmers' asset base and reduce entry barriers to these strategies are
required to improve smallholders' welfare.

5.1.

Introduction

This paper examines prevailing livelihood strategies of vegetable‐producing
smallholder farm households in rural Ethiopia. It particularly analyses the
relative importance of farmers' risk attitudes regarding engagement in a given set
of livelihood strategies. With few or no institutions that can transfer such risks
to third parties, Ethiopian farmers typically resort to low-risk bearing activities,
impeding economic opportunity that could return higher profits and promote
local development. A special challenge is that the studied farmers navigate not
only between high-risk and low-risk crops, but also between farm and non-farm
labour. The chapter aims to shed new light on established ideas about rural
livelihoods in a development context characterized by considerable production
and marketing risks, missing markets and a situation of continuously low
agricultural productivity.
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A first major problem, therefore, is to establish the precise relationship between
farmers' risk attitude and their livelihood strategies. Previous studies identified
risk management strategies as the main (sometimes the only) reason for
livelihood diversification (e.g. Barrett et al., 2001; Reardon et al., 2006). They
concluded that farmers engage in activities that generate weakly correlated
returns. However, the strategies pursued by farmers are highly interdependent,
either from a resource use perspective or from the nature of their farming
operations. We posit here that analysing livelihood strategies (to be discussed
more fully in the next section) without considering their interdependence is valid
only if the strategies are either mutually exclusive or singular. In reality,
however, most livelihood strategies are interdependent, and farmers choose
multiple strategies simultaneously because diversification is the norm (Barrett et
al., 2001). However, risk attitude as a factor affecting farmers' engagement in a
specific livelihood strategy has yet to be considered systematically.
To achieve that ambitious goal, this chapter draws on survey data collected
recently from rural communities in eastern Ethiopia. This remote part of Africa
continues to be trapped in deep poverty, and in the research, it was consistently
observed how and why Ethiopian smallholder farmers, facing considerable
production risks, do not resolve that by choosing sustainable livelihood
strategies. They instead appear to continue engaging in livelihood strategies that
generate returns that are crucial for their survival: yielding produce at, or slightly
below, subsistence levels. These farmers confronted with considerable
production risks that cannot be reduced through insurance, but which they hope
to mitigate by pursuing alternative farm and non‐farm livelihoods, although entry
barriers restrict their access to the later. Thus, rural Ethiopia comprises an
essential case to further investigate the interdependence between farmers' risk
attitude and livelihood strategies adopted. Besides livelihood strategies, farmers
in the region are marked by steep socio-economic cleavages, presenting an
additional challenge for understanding the structure of livelihood diversification.
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The impact of farmers' risk attitudes on alternative livelihood strategies could
depend on these strategies' risk properties. If farmers expect returns and risk to
increase simultaneously, risk-averse households are less likely to choose such
strategies. Thus, it is expected that a farmer's risk attitude is strongly linked to
the livelihood strategies adopted. Crucially, for our discussion, the direction and
strength of the association between these variables have yet to be fully examined.
There is a kind of complementariness between farmers' risk attitudes and their
adopted livelihood strategies. A risk-averse farmer, for instance, may be less
inclined to adopt agricultural technologies, and instead to engage in diversified
income-generating activities, to focus on production planned for home
consumption, and to take up different activities with low returns and entry costs.
Thus, analysing the link between risk attitudes and farmers' livelihood strategies
and testing the degree of complementarity between these strategies feature
centrally in the analysis.
To unravel such complex interdependent relations between livelihood strategies,
risk attitude and socio-economic characteristics, we adopted a composite
research approach. This began by identifying farmers' risk-aversion levels using
experimental games with real payoffs. The experimental data were later used as
a covariate in a regression model that explores the interdependence between
farmers' choice of livelihood strategies, as well as correlations with key socioeconomic variables. We explicitly tested for the simultaneity between
intensification (adoption of high-yielding varieties) and diversification
(participation in on-farm and non-farm activities) commonly practiced in the
study area. Other livelihood strategies such as livestock rearing and its
combination with crop production are not practiced in the study area because of
very small and fragmented landholdings. We thereby aim to answer the
following questions: (i) what are the dominant rural livelihood strategies pursued
by households in the study area? (ii) What are the determinants of rural
households' choice of livelihood strategies? (iii) Is there any significant
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interdependence between common livelihood strategies practiced by farmers?
(iv) How does risk attitude correlate with farmers' choice of a given livelihood
strategy?
Our analysis suggests at interdependence (although not mutually exclusive)
between livelihood strategies adopted by farmers in the study area. Risk attitude
and household characteristics have a strong correlation with farmers' livelihood
strategy choices. Wealthier, less risk-averse and better-educated households are
more likely to participate in non-farm activities. Households with higher savings,
commanding greater access to production and market information as well as to
irrigation facilities and who are cooperative members showed higher
participation rates for on-farm diversification. Entry barriers help wealthy
farmers to dominate lucrative livelihood strategies (e.g. non-farm activities).
With these findings, the paper extends the literature on farmers' livelihood
diversification, particularly to non-farm activities in an African developing
country context, by showing that such strategies depend not only on incentives
and the capacity to participate, but also on farmers' risk attitudes. This could alter
the existing development discourse by pushing it beyond the incentive and
capacity analysis that has dominated the literature thus far. It challenges the
notion that farmers participate in non-farm activities for risk management
purposes, and hence, highly risk-averse farmers are more interested in such non‐
farm activities. Thus, the chapter identifies risk preference as one of the several
entry barriers potentially faced by households entering high-return activity. It is
further shown that implementing poverty reduction strategies that can expand
the asset base of smallholders is important for reducing farmers' entry barriers,
on the one hand, and for addressing farmers' risk attitudes in order to improve
their resilient capacity against shocks, on the other.
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The chapter continues with a review of recent literature, reflecting insights on
common livelihood strategies that include household and other socio-economic
attributes. Sections 3, 4 and 5 specify the adopted econometric model and
discuss the descriptive analysis. This is followed by an examination of
econometric results of our data analysis in Section 6. Finally, Section 7 presents
the conclusion, briefly outlining the implications of this study and the strategies
that should be included in the country's agrarian development policy.

5.2.

Understanding Farmers' Livelihood Strategies

Rural livelihood strategies are commonly understood as the portfolio of activities
that farmers pursue to ensure a decent existence for themselves and/or their
dependents. The concept encompasses specific combinations of farmers' assets
(land, animals and so on), but also the socio-economic context in which farmers
live, including the policies, institutions and processes that affect them
(Ellis, 2000). Livelihood strategies broadly defined, hence, include how farmers
combine their income-generating activities, the way in which they command
their assets, which assets they choose to invest in and how they manage to
maintain existing assets and income. Moreover, they are more than a response to
contextual factors and the assets available. Farmers cope with the vagaries of a
rural existence in many different ways, and their actions are mediated through
individuals' objectives, choices and efforts. These in turn are affected by
individual behaviour and cultural norms, particularly in rural areas (Farrington
et al., 2002).
The portfolio of activities comprising a livelihood strategy may vary across
specific empirical situations. Analytically, however, four categories can be
identified: extensification, intensification, diversification and migration
(Ellis, 2000; Urrehman et al., 2008). In our case, it appears that farmers typically
resort to intensification and diversification—migration is uncommon [although
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on the rise elsewhere in Ethiopia (Casacchia et al., 2001)]. And for
extensification, farmers lack the required capital. Moreover, already existing
landholdings are occupied by perennial crops like khat, compromising the
leasing-out of land (apart from lease, other extensification-facilitating land
transaction systems are obstructed by prevailing laws and policies).
Significantly, intensification and diversification are not mutually exclusive:
contemporary rural livelihood strategies can include elements of both or shift
from one to the other at different junctures. It is analytically relevant, therefore,
to further consider their respective attributes.

5.2.1. Agricultural Intensification
Intensification denotes increased inputs application with a view to achieve
greater production, often involving some combination of new cropping
techniques,

increased

labour,

improved

crop

varieties,

use

of

insecticides/fungicides and inorganic fertilizer (Binswanger & Sara, 2017). But
in the reality of rural Ethiopia (limited institutional support, capital-strapped
farmers), options are rather limited, narrowing down farmers' choice to the
adoption of higher-yielding varieties, often going along with the use of chemical
fertilizer and improved crop treatment. We espouse that, for a rural household to
adopt such varieties, the discounted expected reward with adoption should be
better than the reward without adoption.
Computing subjective discount rates comprises the new problem in economic
analysis of agricultural intensification. Whereas its importance is beyond dispute
(Just & Pope, 1978; Liu, 2008; Pender et al., 2001; Shively, 1997), few studies
have actually measured farmers' risk-aversion and analysed its potential effect
on farm investments in developing countries. Specific to the Ethiopian case, the
available literature has focused only on the impact of risk attitudes on inorganic
fertilizer adoption, showing mixed conclusions. For instance, Yesuf and
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Teklewold (2011) found a negative relationship between risk-aversion and
fertilizer adoption in the central highlands of Ethiopia, suggesting that fertilizer
is a risk-increasing input. On the other hand, Hagos and Holden (2001) found a
positive correlation between risk-aversion and fertilizer adoption in Tigray,
Northern Ethiopia, implying that fertilizer is a risk-decreasing input. The
difference in these studies might come from the methodology employed to
measure farmers' risk attitudes: the first used experimental games with real
payoffs, and the latter used hypothetical payoffs. However, measuring farmers'
risk attitudes from a hypothetical setup could produce a hypothetical bias and it
may not adequately represent real risk behaviour. We return to measurement
problems at a later stage, now turning to diversification.

5.2.2. Diversification
Diversification refers to individuals and households finding new ways to
increase incomes and reduce production risks (Hussein & Nelson, 1999).
Scholars usually distinguish between on‐farm and non‐farm activities. The first
refers to the introduction of new crops, or adding value through processing or
packaging, or rendering new services to buyers, and the second to employment
elsewhere in the area, or in places further afield, in that case associated with
migration and remittances (Carter, 1997; Stark & Levhari, 1982). Importantly,
livelihood diversification does not necessarily mean income diversification:
broadening the portfolio of activities may also yield greater value outside the
market sphere, for instance, when farming households achieve greater self‐
sufficiency by adding an extra crop (Ellis, 2000).
The non-farm economy is important in relation to unexpected shocks that
negatively impact rural livelihoods: for instance, excessive or absent rainfall,
crop losses to locusts, but also price spikes. Non-farm pursuits are increasingly
understood as an important diversification strategy that can dampen the effects
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of such shocks. Previous studies have documented different motivations for
farmers to pursue non-farm diversification. Woldehanna and Oskam (2001)
indicated that non-farm income can help a farm household to purchase
production inputs and assets. Non-farm income also helps to stabilize household
income, improves food security and serves as a means of survival and as
collateral for the farm household to facilitate credit (Barrett et al., 2005;
Haggblade, 2007; Woldehanna & Oskam, 2001).
Non-farm activities are highly diversified in their nature and in the rewards they
offer, ranging from a higher to a lower earning activity. This heterogeneity
results from personal, regional and national factors that dictate household
choices about participating in different activities. Hence, the impact of non‐farm
activity on individual farmers' welfare depends on the activity they undertake,
motivated by factors that contribute to making that decision: push or pull factors
(Davies, 2004; Haggblade, 2007). Pull factors represent better opportunities that
initiate households to allocate labour to non-farm activities to use their available
resources efficiently. Push factors, such as the absence of capability and/or skills
and reduced returns on assets, could increase income fluctuation. This could
force households to allocate labour and time to non-farm activities for survival
or as a coping strategy. On the other hand, the simultaneous existence of highreturn and low-return strategies is a signal that there are barriers to adopting the
former (Gudeta, 2012; Stifel, 2010).

5.2.3. Existing Studies and Identified Gaps
Empirical studies conducted in rural Ethiopia about the main determinants of
farmers' participation in non‐farm activity show mixed results. Whereas
Gebreegziabher (2000) found that education increases farmers' participation in
non-farm activity, Beyene (2008) found no significant relationship between
farmers' educational attainment and non-farm participation. On the other hand,
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Block and Webb (2001) found that pull factors are the main driving reasons for
farmers' participation in non-farm activity in rural Ethiopia, whereas Beyene
(2008) and Lemi (2009) reported that push factors are the main reasons for this.
However, none of these studies considered farmers' risk attitude as a specific
determinant of households' participation in non-farm activities.
These studies are crucial for benchmarking this chapter, yet they have some
weaknesses too. They tend to assess livelihood strategies separately, and hence,
focus either on intensification or diversification. Moreover, they reclassify the
strategies into mutually exclusive sets by aggregating different activities; this, in
turn, might yield aggregation problems (commonly known as aggregation bias).
Thus, these studies do not consider the interdependence between these livelihood
strategies to be a major challenge for analysis. As shown in the remainder of this
chapter, in our study, it was found that each livelihood strategy does have an
important impact. Moreover, most of the previous studies focused on the
determinants of food security rather than on livelihood strategies. On the other
hand, these studies identified farmers' risk management strategies as a means of
diversification. Yet, there has been no empirical analysis of whether or not, and
to what extent, participation in a given livelihood strategy is determined by
farmers to risk attitudes.
Intensification at times takes the shape of an initial diversification move; new
varieties and technologies are incorporated in the traditional agricultural
commodities mix. Agricultural intensification may affect on-farm diversification
negatively and lead to some form of long-term specialization (Pingali &
Rosegrant, 1995). On the other hand, on-farm (diversifying farm activities into
new crops, new practices or a combination of thereof) and non-farm
diversifications can be either substitutes or complements (Ayenew et al., 2014;
Mintiwab et al., 2010). However, intensification does not necessarily mean
sticking to mono-activity (Ellis, 2000). Indeed, most smallholder farmers in
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developing countries have incorporated intensification technology and knowhow to operate in integrated farming systems that have a significant degree of
diversity (Dixon et al., 2001).
The empirical literature has documented different factors that determine
households' livelihood strategies, apart from their interdependence: wealth
variables (Abdulai & Rees, 2001), risk management (Bryceson, 1996;
Chambers, 1997; Ellis, 2000; Hussein & Nelson, 1999), location-specific
opportunities

(Ellis, 2000),

household

characteristics

(McNamara

&

Weiss, 2005), gender and social capital (Dolan, 2002; Ellis, 2000). However, the
effect of farmers' risk attitudes on their livelihood strategies—the central focus
of this paper—has received little attention. The basic logic of this argument is
that previous experience of crop or market failure can provoke diversification as
a means of spreading perceived risk and reducing the impact of downside risk
on household consumption. It is argued that diversification often requires
choosing the second-best income-generating alternative: risk-averse farmers
perceive the income forgone by diversifying income sources as less important
than reducing the total failure hazard. In this perspective, diversification risk
complements with intensification. Yet, there seems little consensus about which
one prevails and when (Ellis, 2000). Thus, farmers' risk attitudes have mixed
effects on livelihood strategies: negative on intensification and non-farm
diversification (Mintiwab et al., 2010) and positive on on-farm diversification
(Ayenew et al., 2014; Mintiwab & Sarr, 2013). The conceptual relationship
between risk, livelihood strategies and socio-economic variables is explained in
Figure 5.1.
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Figure 5.1.Conceptual relationship between socio‐economic variables, livelihood strategies and risk
attitudes

5.3.

Analytical Framework

5.3.1. Agricultural Intensification
Farm investment decision-making is based on the theory that farmers make
decisions to maximize their expected profits or utility. Thus, they are usually
modelled using utility (profit) maximizing frameworks, which are subject to
specific constraints. In perfect markets, farmers must use technologies
(activities) to the extent that the marginal value of products is equal to marginal
costs. This implies that, under perfect market conditions, household assets have
little or insignificant effects on farm investment decisions.
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However, in developing countries, markets are usually far from perfect for
different reasons: information asymmetry, incomplete contracts and high
transaction costs (Stiglitiz & Weiss, 1981). In some cases, markets are even
either completely or selectively missing and production risks thereby increased.
In the presence of risk owing to such missing markets, a marginal value/marginal
cost ratio >1 is, therefore, an underlying criterion for farm households to adopt
technologies (activities) like HYV seeds; feasibility is, therefore, a necessary,
but not a sufficient condition for adoption (Yesuf & Teklewold, 2011). Besides
market imperfections, the risk property of a given technology (activity) is also
crucial for adoption.

5.3.2. Diversification
Diversification models are usually based on two theoretical arguments:
efficiency gains and risk reduction (McNamara & Weiss, 2005). The efficiency
argument states that, under a perfect market condition, farmers are willing to
participate in different farm and non-farm work so long as their marginal return
on the existing farm labour (reservation wage) is less than that the off-farm wage
rate (Becker, 1965; Woldehanna & Oskam, 2001). This suggests that poorer
farmers have a strong motivation to diversify their activity to both on-farm and
non-farm, as they receive a lower marginal return from the existing farm labour.
However, there may be entry barriers to the non-farm labour market because
non-farm activities could require some skills and investment costs. If households
face cash problems, poor households could not bear the investment requirements
of non-farm activities. Hence, if there are entry barriers in the non-farm labour
market, poorer farm households face the difficulty of diversifying income
sources into such activities. Under such conditions, an individual's asset could
affect the type of diversified activities in which a household engages (Reardon et
al., 2006; Woldehanna & Oskam, 2001). Accordingly, poorer farmers allocate
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most of their time to low‐earning non-farm pursuits, where entry is reasonably
frictionless. In rationed labour markets, farmers may not participate in non-farm
activities even if the reservation wage rate is far less than that of non-farm labour
(Blundell & Meghir, 1987). Hence, farmers' participation in non-farm activities
depends on the expected rewards and their capacity to participate (Reardon et
al., 2006; Woldehanna & Oskam, 2001). Generally, as discussed in Section 2.2,
the incentive to diversify may be triggered by either push or pull factors
(Barrett et al., 2001; Reardon et al., 2006).
The risk reduction argument for both on-farm and non-farm activities
emphasizes the issue of the risk associated with existing agricultural production
as a key element. Farmers benefit from diversification if it enables them to reduce
income variability. This argument seems plausible for smallholder farmers
where land scarcity is common and already very small plots are continuously
fragmented. Moreover, there is a need to see the implication of risk attitude on
both on‐farm and non‐farm activities and its role in farmers' participation therein.
We now turn to the modelling of farmers' livelihoods. Behavioural response
models with more than two possible outcomes are either multinomial or
multivariate. Multinomial models are suitable when respondents can choose only
one outcome among the set of mutually exclusive and collectively exhaustive
choices. However, in this study, the livelihood strategies are not mutually
exclusive, given the possibility of simultaneous involvement in multiple
livelihood strategies and the potential correlations between them. Specifically,
we examine factors relating to farmers' choice of the following livelihood
strategies: adoption of HYVs, participation in on-farm diversification (either
product diversification, process diversification or both) and participation in nonfarm activities (self-employed activities).
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We applied three-stage probit regression to estimate the jointly dependent
variables, exploiting a system of simultaneous equations in which some
explanatory variables have an endogenous character. It is a combination of both
multivariate regression (seemingly unrelated regression) and two-stage probit
regression. In circumstances where cross-equation error terms are correlated and
some explanatory variables are endogenous, the three-stage probit approach can
account for these limitations and generate more efficient parameter estimates
than other simultaneous equation estimation approaches, such as seemingly
unrelated regression and two-stage probit. The three-stage probit estimator
satisfies the requirements for an instrumental variable estimator, and it is
asymptotically efficient among all instrumental variable estimators that use only
the sample information (Greene, 2012). In this model, the exogenous variables
are taken to be instruments for the endogenous variables.
A regression model is described as
(1)
where Yij (j = 1,…,m) represents the livelihood alternative (in our case m = 3)
adopted by the ith farmer (i = 1, …, n), Xij is a 1 × k vector of observed variables
that

are

expected

to

correlate

with

the

livelihood

strategy

adopted, Bj and θm are k × 1 vectors of unknown parameters (to be estimated)
and εij is the random error term. In this specification, each Yj is a binary variable
and, thus, Equation 1 is actually a system of m equations (m = 3, in this case) to
be estimated as

(2)
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with

as a set of three latent variables underlying each of the

livelihood strategy choice decision such that

; 0 otherwise.

The model's explanatory variables were selected on the basis of the literature
review and data availability, categorized as household characteristics (key
demographics, size and composition), wealth attributes (various assets and
technologies) and endogenous variables (intensification and diversification
degree, risk attitudes) in which each explanatory variable would have location
and livelihood specific effect. The experimental risk data were measured using
the Von Neumann-Morgenstern expected utility function, the first two
derivatives of which provide necessary information about the nature and degree
of risk-aversion. The risk-aversion coefficient constitutes an important measure
for that and depends on the sign of the second derivative of the utility function.
That is, for a monotonically increasing utility function, an individual is said to
be risk-averse, risk-neutral or risk-taking if the second derivative of a utility
function is negative, zero or positive, respectively (Chavas, 2004). Furthermore,
farmers' time preference is measured using individuals' discounted rates
computed from the experimental data.

5.4.

Materials and Method

The study was carried out in six kebeles and 82 villages in Haramaya, the most
populous district in eastern Ethiopia, where vegetable production dominates the
farming system. Farmers in the district have very small landholdings (average
about 0.4 ha), making the district representative of smallholder farmers in
Ethiopia and a suitable area for our study. Farmers in the area produce mainly
vegetables such as potato, beetroot, sweet potato, onion, garlic and the like. More
than four-fifths (87%) of respondents earn at least part of their income from the
sale of such vegetables. Vegetable production in the district is linked to different
agricultural risks, again making the district suitable for our study.
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Using systematic sampling, we randomly sampled 420 rural households from a
population of vegetable-producing farmers. The sample size was determined by
the data requirement of the analytical technique, which requires a larger sample
size (three-stage probit analysis), and by the homogeneous nature of farmers
within a specified agro-ecological area.
We applied experimental methods to collect data on farmers' risk attitudes and
time preferences using real payoffs and hypothetical setups, respectively. In the
risk experiment, respondents were offered six choices emulating different
harvest outcomes with a 50% probability of a good or a bad outcome. For each
alternative, the expected gain and range increases; this in turn increases the
perceived payoffs of the game. The respondents were shown the good and the
bad outcomes of each of the six choices and asked to make their choice—only
one among the alternatives.
Regarding the time preference experimental design, each farm household was
offered a number of choices between receiving a specific amount of money now,
and an alternative, higher amount in the future. Respondents were asked to state
their preferred choice of these alternatives (see Pender, 1996 for a succinct
summary). Data on other socio‐economic variables were collected using a
structured questionnaire.

5.5.

Descriptive Analysis

The farm and household characteristics of the respondents are presented in
Table 5.1, which shows that farming households operate under difficult
conditions. Improved seeds are infrequently used, around half of the farmers
practice rain-fed agriculture, and credit facilities are not well developed. But
there is also better news to report. Farming households save and boost their cash
liquidity in difficult times. Farmers in the study area have better access to
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irrigation facilities than the national average, in that about half (57%) of the
respondents used irrigation to produce farm products. Almost all (98%)
respondents produce crops using inorganic fertilizer, because small fragmented
landholdings cannot produce without fertilizer, as the soil loses its fertility
through continuous tillage; about half (55%) of them also use improved seeds.
However, in the study area, credit facilities are very limited: hardly more than
5% (2% of women and 6% of men) of the respondents received credit during the
survey period. This could have its own influence on applying the recommended
amount of fertilizer. On average, farmers use about one quintal each of DAP and
urea fertilizer per hectare for crop production—considerably lower than
recommended.
Farmers in the study area have a better habit of saving money in formal financial
institutions than the national average. About half (56%) of farm households
saved money during the survey period in these institutions (banks and
microfinance). On-farm activities are the dominant livelihood strategies of farm
households in the area, because not much more than 18% of farm households
participated in non-farm activities. Farmers are not willing to participate in
unskilled low non-farm wage work because this wage is lower than the
reservation wage in the study area. Thus, all the farmers who participate in nonfarm activities are self-employed. About half (48%) of the sampled farmers
participate in on-farm activity diversifications like groundwater harvest
technologies, the adoption of new crops and using additional animal feed. Such
figures indicate that intensification is a dominant livelihood strategy.
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Table 5.1. Descriptive statistics for sampled farm households (N=420).

Variable

Unit

Mean

Std.
Dev.

Min

Max

Household characteristics
Age
Gender
Education
Household size
Number of dependents
Membership
Rate of time preferences
Wealth variables

years
1 for men
years
number
number
1 = cooperative
members
percent

37.57
0.89
3.36
6.94
2.53

11.43
0.32
3.66
2.59
1.74

18
0
0
2
0

80
1
14
18
8

0.5

0.5

0

1

43

5.24

12

101

16.078

12.766

0

74.70

0.41
2.05
0.569
8.35
0.52
0.89

0.26
0.85
0.496
15.78
0.5
0.31

0
0
0
17.53
0
0

1.75
5
1
173.84
1
1

number

3.31

1.94

0

12

1 for those who
have access

0.05

0.23

0

1

0.128

0

1

0.84
124.22

0
0

7
900

0.497

0

1

77.340
23.286
0.193

0
0
0

575
300
1.5

Value of domestic animals 000 Birr
Farm size
Number of plots
Irrigation access
Cash liquidity
Access to information
Access to extension
Frequency of extension
visit
Access to credit
Fertilizer use
Pesticide use
Manure use
Saving access
Family labour
Hired labour
Irrigated land
Endogenous variables

hectare
number
1= have access
000 Birr
1= have access
1= have access

1 for those who
0.983
use fertilizer
kilogram
0.53
kilogram
138.3
1 for those who
0.560
saved money
days
115.331
days
7.238
hectare
0.146
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Variable

Unit

Risk attitude
Household income

Likert scale
000 Birr

On-farm diversification
Access
activities

to

non-farm

Improved seed

Mean

Std.
Dev.

Min

Max

4.245
20.62

1.723
19.47

1
0

6
195.0

1
for
those
participating in
such activities

0.48

0.57

0

1

1 for those who
participated
in
non-farm

0.181

0.385

0

1

1 for those who
use HYV

0.548

0.498

0

1

The distribution of respondents by income source is shown in Table 5.2. Most
(81%) of the sampled households earned income from only one source, about
18% from two sources and about 1% of the respondents earned from more than
two sources. Like elsewhere in the African countryside, agriculture is the major
source of income in the study area. About four-fifths of the sampled households
receive income only from agriculture, and about 98% of the respondents are
employed in agriculture in one form or another (deriving at least some portion
of their income from agriculture). The results of the study also show that about
one‐fifth (16%) of the respondents earn income from both farm and non-farm
activities. Moreover, about half (46%) of the sampled households were involved
in on‐farm diversification during the survey period. Thus, such figures show that
agricultural intensification and diversification are the two broad livelihood
strategies practiced by farmers in the study area. We solicited details on specific
strategies: on the adoption of HYV seeds, representing agricultural
intensification, and on participating in both on‐farm and non‐farm activities,
representing diversification.
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Table 5.2. Percentage distribution of sampled households by income source (N=420).

Livelihood Type

Percentage

Only agriculture
Only non-farm
Only transfer
Agriculture and non-farm
Agriculture and transfer
Non-farm and transfer
Agriculture, non-farm and transfer
Total

79.95
1.19
0.24
15.99
1.67
0.24
0.72
100

The respondents' income distribution by specific livelihood strategies is shown in
Table 5.3. The average income of participants either in intensification and/or
diversification is higher than that of non-participants, and the difference is
statistically significant. The average income received by non-farm activity
participants is higher than that of non-participants by 23% (but they earned farm
income about 24% less than that of non-participants), whereas that of on-farm
diversification participants is higher than that of non-participants by 30%. This
shows that both livelihood strategies can play a crucial role in improving farmers'
welfare and serve as a pathway out of poverty.
Table 5.3. Distribution of average income by livelihood strategy (N=420).

Activity

Unit
Birr

Non-farm
Birr
employment
Adoption of HYV
Birr
seeds
On-farm
Birr
diversification

Difference

Average income
Participants

Percen- Test
tage
statistic

Nonparticipants

24,379

19,786

4,593

23

1.87**

21,923

19,036

2,887

15

1.52*

23,555

18,12

5,435

30

2.88***

***, ** and * indicate the tests are significant at 1, 5 and 10 percent probability level,
respectively.
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However, few respondents participated regularly in non-farm activity. Because
working off-farm can generate income far above farm income, we surmise that
there may be entry barriers to consider in remunerative livelihood strategy
adoption (Stifel, 2010). Such barriers may come from either the specific skill
requirement or high initial capital requirement for undertaking these activities.
The study results show that more than 90% of farmers' income comes from
farming activities, although participation in non-farm activities generates higher
welfare—reinforcing entry barriers. As average income may not be an
appropriate tool to measure the welfare that each strategy provides for a
household, adult equivalent per capita income is used as a measurement. Welfare
is usually measured by access of each adult household member to income and
not by the average income of a household. Therefore, adult equivalent per capita
income for both participants and non‐participants in each livelihood strategy was
computed (Table 5.4).
Table 5.4. Distribution of average per capita income by livelihood strategy (N=420).

Activity

Unit

Average per
capita income

GiniDiffe- PercenTest
Matched
corence tage
statistic test
efficient

Partici- Nonpants
particip.
Non-farm
activities

Birr

10090

7797

2293

29 0.393

2.42*** 2.74***

Adoption of
Birr
HYV seeds

8940

7321

1619

22 0.435

2.20**

On-farm
Birr
diversification

9479

7127

2352

33 0.438

3.23*** 1.91*

2.18**

***, ** and * indicate the tests are significant at 1, 5 and 10 percent probability level,
respectively.
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Non‐farm activities provide the highest welfare for farm households. This result
is different from Lemi's (2009) finding, which stated that non-farm activities in
Ethiopia were practiced as a means of survival when crop production fails. It has
also the lowest Gini coefficient, implying that it helps to reduce farmers' income
inequality in the study area (elasticity of Gini coefficient = −0.0044). Thus, non‐
farm activity can contribute to reducing poverty and income inequality in the
study area. The farmers are classified as poorest, poor, rich and richest based on
the upper bounds of the quintiles of per capita income. The percentage
distribution of farmers' participation in these specific livelihood strategies with
reference to the above cut‐off points (welfare strata) is given in Table 5.5.
Table 5.5. Percentage distribution of farmers participating in common livelihood strategies by
welfare strata.

Classification (welfare strata)

Livelihood strategies
NonOn-farm
farm
diveractivities sification

The Poorest farmers (less than Q1=2669)+

HYV
seeds

3

16

16

Poor farmers (between Q1=2669 and Q2=4482)

23

18

19

Average farmers (between Q2=4482 and Q3=7230)

25

18

21

Rich farmers (between Q3=7230 and Q4=12692)

22

23

23

The richest farmers(more than Q4=12692)

27

25

21

100

100

100

Total

+ Q1, Q2, Q3 and Q4 represent the first, second, third and the fourth quintiles of per capita
income, respectively.

Participation in non‐farm activities is a superior livelihood strategy in the study
area. Most of the farmers participating in non‐farm activities are concentrated at
the upper end of the income distribution (27% of the richest income quintile
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compared with 3% of the poorest quintile). Thus, participation in non-farm
activities rises with income quintiles, suggesting that such activities require a
higher investment. This is in line with our hypothesis that poor households
participate less in non-farm activities because of entry barriers.

5.6.

Results and Discussion

This paper assessed the relation between the risk attitude and livelihood
strategies of smallholder farmers in rural Ethiopia. The findings discussed
in Section 5 suggest explanations as to why households diversify their
livelihoods, and they unveil the dominant livelihood strategies adopted. We now
formally test whether these explanations fit with our data.
We computed the pair-wise correlation of the error terms associated with each
specific livelihood strategy and tested their significance. We found that pair-wise
correlations are statistically significant and that livelihood strategies are
associated with one another, showing that these strategies are interdependent.
We assessed the effect of different socio-economic variables (wealth and
household characteristics) on farmers' livelihood strategies. The estimation was
done jointly for dependent variables using three-stage probit regression; the
regression results are given in Table 5.6.
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Table 5.6. Three-stage probit regression estimates.6

Variables

Parameter
Non-farm
diversification

Household characteristics
Age
Gender (Female=0)
Education
Membership
Extension visit
Frequency of Extension
Visit
Household size
Number of dependents
Wealth variables
Savings

Estimates

On-farm
diversification

Adoption
HYV seeds

of

0.0016(0.0019)

0.0018(0.0017)

-

-0.0720(0.0604)

0.0336(0.0659)

-

0.0159***(0.0059)
0.0689*(0.0429)

-0.0086(0.0106) 0.0189***(0.0068)
0.1853***(0.0468)
0.1875***(0.0448)
- 0.2588***(0.0587)

-0.0324***(0.0124)

-

-

-0.0057(0.0087)

-

-

0.0128(0.0120)

-

-

-

0.2089***(0.0497)

-

Cash liquidity

-

-0.0221***(0.008)

0.0029*(0.0015)

Farm size

-

-0.2506***(0.0794)

-

Value
of
Domestic
Animals
Number of plots
Irrigation access
Irrigated land
Information access
Credit access
Family labour

-0.0030*(0.0017)

-0.0008(0.0022) -0.0048**(0.0019)

0.0285(0.0221)

-

-

0.0786 (0.0450)

-

-

-

0.1280 (0.0406)

0.1449 (0.0547)

-

-

0.0147(0.0974)

-

-

*

-0.1752*(0.1055)
***

-0.0002(0.0002)

***

- -0.0006**(0.0003)

6

We excluded some variables from each regression equation to attenuate the problem of
multicolinearity.
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Variables

Parameter
Non-farm
diversification

Estimates

On-farm
diversification

Adoption
HYV seeds

of

Hired labour

-

Pesticide use

-

0.0048***(0.0009)
- -0.0602**(0.0251)

Manure use
Endogenous variables
Risk-aversion

-

- 0.0009***(0.0002)

0.0429**(0.0211)

-0.0370(0.0360) 0.0507***(0.0188)

Household income

0.0028**(0.0011)

Participation in on-farm
diversification
Adoption of HYV
Participation in non-farm
activities

-0.2559***(0.0887)

-

0.0199***(0.0067)

-

- 0.3715***(0.0965)

0.0822(0.0844)

0.5071***(0.1087)

-

-

-0.5539*(0.2881)

-0.0272(0.2178)

***, ** and * indicate the tests are significant at 1, 5 and 10 percent probability level,
respectively.

5.6.1. Participation in Non-farm Activities
The analysis included important household characteristics and risk attitudes,
without specifying any a priori expectations. However, cooperative membership
and education were included, in the expectation that cooperative members and
farmers with better educational attainment are more likely to participate in nonfarm activities. In developing countries like Ethiopia, where information is
asymmetric and costly, cooperative membership can increase farmers' level of
participation in non-farm activities. This is because cooperatives provide
services like product and market information that can create awareness about the
importance of non-farm activities and encourage members to participate therein.
The results for household characteristics are mixed. Age of the household head,
gender and family size are not statistically significant at any reasonable level.
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However, characteristics such as education, cooperative membership and
frequency of extension visit influence smallholders' participation in non‐farm
activities. Education and cooperative membership correlated with non‐farm
activity participation positively. The parameter estimates of these variables have
the expected sign because educated farmers and cooperative members have
better access to the information needed to critically evaluate the available
alternatives and engaged in relatively lucrative activities.
Frequency of extension visit and farmers' risk attitudes affect farmers'
participation in non-farm activities significantly and negatively. Frequency of
extension visit affects farmers' participation in non-farm activities negatively,
and such negative effect is expected, as extension agents advise farmers what to
do to be profitable in their farming business; this raises the reservation wage rate
and encourages farmers to spend most of their resources (time and money) on
farm activities. On the other hand, the negative effect of farmers' risk attitudes
implies that risk-neutral farmers dare to participate in non-farm activities more
than risk-averse farmers. This implies that farmers' participation in non-farm
activities decreases with increasing risk-aversion levels. Thus, smallholder
farmers in the study area consider non-farm activities as a risk-increasing
activity.
We expected wealthier households to participate more in non-farm activities. To
test this hypothesis, we included the value of domestic animals, access to
information, household income and irrigated land. Because thin asset markets
prevail in our case (constraining the substitutability between these wealth
indicators), each wealth indicator variable was included separately to examine
its independent effect on non-farm activity participation. We also expected that
variables that raise the reservation wage could reduce the probability of
participation in non-farm activities, but it appears that variables that raise the
non-farm wage increase the participation rate. Hence, the direction of influence
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on non-farm activity participation depends on the relative strength of these
forces.
For most of the wealth-related variables, the results obtained are in line with our
expectations. Variables such as the value of domestic animals, access to
information and household income explain farmers' participation in non-farm
activities to a significant extent. The value of domestic animals correlated
negatively with participation in non-farm activities. An increase in the value of
domestic animals decreases farmers' participation in non-farm activities. This
inverse relationship shows that both activities (animal rearing and non-farm)
competed for fixed resources, implying that more participation in one activity
diverted resources from the other activity. Other wealth variables such as
irrigated land and participation in on-farm diversification also decrease farmers'
participation in non-farm activities because of substitution and income effects.
Participation in on-farm diversification requires a farmer to give priority or to
substitute farm work for non-farm work (substitution effect) and allocate more
labour for such activities than for non-farm activities.
Household income and information access, on the other hand, have a significant
positive effect on farmers' participation in non-farm activities. That is expected,
because participation in non-farm activities requires more investment.

5.6.2. Participation in On-farm Diversification
Household characteristics have mixed effects on farmers' participation in onfarm diversification (Table 6). Variables such as age, gender and education are
not statistically significant. Cooperative membership correlated with farmers'
participation in such activities positively and significantly. This shows that
cooperative members have higher participation rates than non-members.
Producer cooperatives have training schedules for their members on different
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issues—including production and marketing packages for different crops—that
could help members to participate more in such activities. Unexpectedly,
however, the risk attitude variable had no significant correlation with farmers'
participation in on-farm diversification. This could show that on-farm
diversification is undertaken not primarily for managing risk, but for croprotation purposes. Farmers may engage in on-farm diversification to keep a crop
rotation sequence (needed to maintain soil fertility) and to match crop with soil
type, which is important to revamp farm productivity.
Wealth-related variables also have mixed effects on farmers' participation in onfarm diversification. Whereas variables such as saving, household income and
adoption of HYVs have a positive effect on farmers' participation in on-farm
diversification, other variables such as farm size and participation in non-farm
activities have a negative effect. An increase in smallholders' saving increases
the probability of farmers' participation in on-farm diversification. Consistent
with our priori expectation, this study shows that saving promotes farmers'
participation in on-farm diversification, provided that such participation requires
money to undertake it. Household income has a similar influence on farmers'
participation in on-farm diversification. Other wealth variables such as access to
irrigation and information and adoption of HYVs correlated positively with
participation in on-farm diversification. The parameter estimates of these
variables have the expected sign and are statistically significant at the 10 and 1%
probability level, respectively.
However, farm size correlated negatively with farmer's participation in such
activities. The sign of the coefficient was as hypothesized, as farmers with larger
landholdings prefer to continue an extensive production system, provided that
adopting a new production system or growing new crops involves risk. Farmers'
participation in non-farm activities has a significant negative effect also on their
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participation in on-farm diversification, implying that the two activities are
competing for fixed resources (labour and time).

5.6.3. Agricultural Intensification
Household characteristics have mixed effects on farmers' decision to adopt HYV
seeds (Table 5.6). The parameter estimate of households' educational attainment
is positive and statistically significant at the 1% probability level. The positive
correlation between education and adoption of HYV seeds shows that a farmer
with a higher educational attainment is more likely than a farmer with less
educational attainment to adopt HYV seeds. Likewise, access to extension
services related positively to the adoption decision. This implies that farmers
with extension access are more likely than those without such access to adopt
HYV seeds.
Farmers' membership of producer cooperatives correlated with the adoption
decision negatively and significantly. This might be consistent with cooperatives
encouraging their members to produce local varieties that are in more demand in
local markets around the study area, using recommended complementary inputs.
On the other hand, the negative effect of farmers' risk attitudes implies that riskneutral farmers are more likely than risk-averse farmers to adopt HYVs. This
implies that the probability of adopting HYVs decreases with increasing riskaversion levels. Hence, smallholder farmers in the study area consider the
adoption of HYVs as a risk-increasing activity.
The results for wealth-related variables are also mixed. Cash availability explains
a household's decision to adopt HYV seeds positively and to a significant extent,
implying that a farmer requires the means to pay for adopting such activities.
The coefficient has the expected sign, as cash availability facilitates a farmer's
decision to adopt such HYV seeds, provided that adoption requires more
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investment not only in adopting a variety but also in handling complimentary
activities associated with the adoption decision (recommended amount of
fertilizer use, for instance). Households' participation in on-farm diversification
and manure use correlated positively with the decision to adopt HYV seeds,
implying that some of the on-farm diversification activities undertaken by a
household (groundwater harvest and soil conservation, for instance) may serve
as inputs for adopting HYV seeds.
Pesticide application, the value of domestic animals and labour use correlated
negatively with the adoption of HYV seeds. The negative influence of pesticide
use implies that farmers perceive that, by applying more pesticides to local
varieties, they can compensate the yield benefit obtained from such adoption.
The value of domestic animals and labour use also negatively influenced the
decision to adopt HYV, implying that the two activities (animal rearing and HYV
adoption) are substitutes and that labour will be rationed for other crops (for
instance khat).

5.7.

Conclusion

Our study, situated in eastern Ethiopia, showed how risk-aversion and socioeconomic characteristics contribute to farmers' choice of livelihood strategies,
suggesting that risk-aversion affects farmers' livelihood strategies: risk-averse
farmers are less likely to partake in risky but potentially more rewarding
strategies. But we add to that an explanation for the underlying mechanism. Our
data suggest in particular that poorer households with little education, who are
risk-averse, and who are not agricultural cooperatives members generally
participate in strategies that generate smaller returns. And because of the
interdependent nature of livelihood strategies, each strategy serves as an
important factor in favouring or impeding farmers' participation in a specific
livelihood strategy. Thus, our data indicate that various livelihood strategies in
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this part of Africa are co-existent rather than mutually exclusive aggregated
activities, and that they change along lines of wealth attainment, differences in
socio-economic profile and farmers' risk preferences.
What is more central in this study is that farmers' risk attitudes affect their
participation in livelihood strategies. This implies that, under imperfect credit
and insurance market conditions, common in this part of Africa, poor farm
households tend to be more risk-averse and display a low propensity to
participate in innovative activities that have potentially high returns, but are
risky. Thus, this chapter extends the literature by showing that it is not only
incentives and rural dwellers' farming capabilities that affect their participation
in a specific livelihood strategy, but that their risk attitudes play an important
role too. Farmers' risk-averse behaviour together with increasing fragmentation
of already very small farm plots casts doubt, therefore, on policy interventions
emphasizing intensification.
Our study suggests, therefore, that policy interventions that help to expand
farmers' asset base and reduce their barriers for entry into these strategies are
required to improve smallholders' welfare. Rather than resorting to direct
agrarian policies, the non-farm sector should be improved, as alternative
development strategies can be expected to bring about better improvements by
addressing entry barriers that prevent farmers from participating in such
activities. The development of institutions such as labour and future markets,
insurance programmes and credit institutions are furthermore important to help
decision makers to reduce farmers' risk-averse behaviour. These important
elements should be embedded in a broader package of economic development
policies that we expect will bring continued improvements for smallholder
farmers in eastern Ethiopia, but maybe elsewhere in Africa too.
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CONCLUSIONS

6.1.

Introduction

This thesis considered smallholder vegetable producer farmers in eastern
Ethiopia, looking at impediments they face in shifting to a more commercial
farming that requires investing: higher-value crops yielding greater profits. This
part of Africa is poor in resources needed for agricultural production, and it is
poor in institutions supporting that, thus presenting farmers with a double
challenge. Understudied in this challenge, however, remains the so-called risk
attitude and time preference of farmers: making investments in new techniques
and modalities without being able to predict their outcomes. At the same time,
however, there is abundant evidence that risk-taking is important for farmers to
escape from the trap of low-productive agriculture, characterized by rain-fed
agriculture, using few external inputs such as chemical fertilizer, and a low
degree of mechanization. Why farmers remain trapped in low-productive
farming system, and what role does their risk attitude and time horizon play
therein, occupied a special place in this thesis.
In the remainder of this concluding chapter, we will first briefly review the main
findings of the thesis by answering the four questions that were raised in the
Introduction, paragraph 1.4, and unveil the consequences these have had for the
analytical framework that structured this study. Following from it, we will
discuss what we see as the chief theoretical contribution of this thesis, which is
to shed light on various tipping points that operate on risk behaviour (impacting
on innovation and investment) under conditions of weak (information and
product) market institutions. Subsequently, we will infer from this study
implications for rural policies, especially with a view to the reform-oriented rural
development policies of the Abiy administration. After thus completing our
contribution to rural development policy thinking, we end the thesis with a short
reflection on the research methodology, suggesting learning points for the
adopted experimental games, and we sketch the challenges for future research.
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6.2.

Summary of Key Findings and Revised Analytical
Framework

6.2.1. Summary of findings
Q1. What determines the risk attitudes of smallholder farmers in eastern
Ethiopia? Is there any significant difference between cooperative members and
non-members with regard to risk attitude?
Data was collected on the characteristics of individual farmers, comprising
gender, age and educational attainment as well as wealth endowment, and it was
checked whether they are member of a producer cooperation. We furthermore
measured farmers’ risk-aversion levels in experimental games. We thus found a
negative correspondence between risk behaviour and wealth endowment
(DARA), and a positive association between risk behaviour and game levels
(IPRA), which corroborates earlier studies on the risk-mitigating effects of land,
cattle and so on (Wik et al., 2004; Yesuf and Blufstone, 2009). Apparently, it
functions as a fall-back option which makes producers more confident to venture
into the unknown. Furthermore, we also found that poorer cooperative members
are less risk seeking than non-members, but at an interval much less than that
observed for affluent farmers. This is a surprising finding to which we will return
in the following section of the chapter, where the theoretical contribution is
discussed.
Q2. How do group size and organization form influence farmers’ risk attitudes?
We analyzed the difference between individuals and groups, between networked
and anonymous groups, and between groups of different sizes, as a social
mechanism to reduce adverse risk effect in a production environment fraught
with information asymmetries, typical of rural Ethiopia. We found that groups
are less risk-averse than individuals (known as ‘group shift’), but that within a
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group decision-making unit, anonymous groups are more risk-averse than
networked ones. Closer analysis shows that intermediate risk-aversion
constitutes a tipping point regarding the risk attitude of individual decisionmakers, whereas a risk neutral position constitutes a tipping point for group
decision-makers. As a preliminary explanation, we posit that access to reliable
information is greater for better integrated groups, obviously reducing
production risks. We return to the idea of ‘tipping points’ in a later section of
this chapter.
Q3. Are smallholder farmers’ risk attitudes and time horizon independent, or
not?
We measured risk attitudes and time preferences and show these are
interdependent. That is, we find that the studied farmers are highly risk-averse
and time-impatient; few farmers make longer-term investments. This
observation appears to be covariant with wealth and household indicators, with
poorer, less-educated farmers with smaller landholdings making less risky
investments, thus yielding smaller returns, which shorten their time horizons. We
furthermore established that there is no reversal causality between poverty, risk
attitude and time preference, thus corroborating the findings of Holden et al.
(1998). This implies that smallholder farmers are time impatient and risk-averse
because they are poor. We return to the interdependency between risk attitudes
and time preferences, as well as the material (wealth endowment) driver of it
later in the chapter, where we expand on suggestions for rural reform policies.
Q4. Do smallholder farmers’ risk attitudes have an impact on their livelihood
strategy choices?
We collected data on smallholder farmers’ major sources of income, their
dominant livelihood strategies, as well as study their interdependence. It also
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analyses important socioeconomic characteristics that limit smallholders’ entry
into high return livelihood strategies. The results show that agriculture is the
dominant livelihood strategy both in its income share and labor employment, but
that off-farm diversification is not without significance. In particular, we found
that off-farm employment improves the welfare of smallholder farmers and it
reduces the income inequality that exists between smallholder farmers. Because
few farmers participate in off-farm employment, we posit that there are various
entry barriers, in particular that smallholder are focused on agriculture and
consider off-farm diversification to be risk bearing. We return to the
consequences of off-farm labor in the section on rural reform policies.

Based on our answering the above-summarized questions, we adapted the
original analytical model into one that did more justice to the empirical realities
we encountered in the field. As a prelude to exploring how our study contributes
to a view of risk behaviour that acknowledges diversity and contextuality in what
at first presents itself as a homogenous population of smallholder farmers
operating under similar economic conditions (though on closer scrutiny
appearing to be more heterogeneous), let us first briefly discuss three, chief
changes in the analytical model that we arrived at, see Figure 6.1 below, thereby
distinguishing between variables and relations.
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Figure 6.1. Revised analytical framework of the study

Variables
First, a more pronounced distinction was identified than expected between three
social scales in the study: individual, group and household. We will later see how
this social distinction finds a way into various forms of risk behaviour that we
measured in the study. The distinction emerged during the study and was not
immediately acknowledged when we began it. During the experiments
especially, it appeared that farmers respond differently in accordance with the
social scale on which the game was formulated, suggesting more prominence
than we anticipated at first.
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Perhaps even more important, we realized that the term ‘livelihood strategies’
was a black box in lieu of the observed economic practices of the studied
smallholder farmers. That is, in the course of the research, we distinguished
between ‘diversification’ and ‘intensification’, and realized that, in addition to
the world of farming, some our respondents were also engaged in off-farm
activity.
A final point, whereas originally we delineated ‘poverty’ as our dependent
variable, we came to realize eventually that this should be replaced by the more
precise term ‘income poverty’. This followed from the methodological choice to
work with cross-sectional data and thus resort to a time-static portrayal of the
farming situation: how increased income may eventually be ploughed back again
into farm, resulting in accumulation of assets, was not considered, therefore.
Other implications following from this choice are more explicitly discussed in
section 6.6.2 Limitations and challenges for future research, below.
Relations
All of the relations which we identified in the original analytical model (a-j, see
Figure 1.1) were used in the modelling. But in the course of the research, we also
added to them, in two different ways. First, because we open-up the black box
of ‘livelihood strategies’, we were compelled to think through the various
relations on the matrix intensification/diversification and on-farm-off farm
activity, resulting in the additional arrows to households on the top of the Figure.
We also linked this to the central box of the figure, containing risk attitudes and
time preferences, resulting in yet another set of arrows which helped account for
the interconnection between various livelihood strategies and risk behaviour.
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6.3.

Contribution to Theory: Tipping Points in Risk
Behaviour

With the revised analytical framework in mind, we can now turn to a short
exploration of what we see as the theoretical contribution of this thesis: how is
risk behaviour conditioned by tipping points where one type of risk behaviour
(‘avoiding’) abruptly shades into another one (‘seeking’). Tipping points are
moment when one form of behaviour rapidly switches into another one in the
sense that was theorised by Mortin Grodzins (1957) and popularised by social
thinker Malcolm Gladwell (2000). As an added theoretical insight, we posit that
important asymmetries work on these tipping points: the operation of risk factors
cannot be grasped in a straightforward fashion; say, in the form of an inverse Ushaped distribution (or some other predictable function). Our study suggests
there are two chief factors that foster tipping points in risk behaviour: social
relations that the Ethiopian vegetable farmers draw and depend on, especially
the degree of social integration (measured in network size and/or cooperative
membership); and their degree of material endowments (land, cattle; savings),
possibly extending into material possession obtained through off-farm labor.
These points will be more fully discussed below.
Farmers who are socially well-integrated, are also willing to take greater
production risks than those who are not; social integration hence promotes riskseeking behaviour. However, our data suggests that social disintegration presents
a stronger force working against risk-seeking behaviour, than social integration
contributes to it. This may have to do with the fact that stronger social integration
contributes to a diminishing of production risks. Earlier work has suggested that
smallholder farmers in reality do not respond to ‘risk’ as such, but that they
differentiate between various types, such as behavioral, social and market risk,
ordered according to the distance (and therefore: degree of control) to farmers
(Dessart et al., 2019). Applied to our own work, this suggests that, apparently,
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for socially integrated farmers, especially social and behavioral risks tend to
cancel each other out, thus reducing their impact on avoidance (and hence
promote investments and/or innovation), whereas for farmers with greater social
distance to others, behavioral and social risks tend to magnify one another in a
fashion that resembles waves that are in or out of phase.
Whether a similar force operates on the observed, asymmetrical effect of wealth
endowment, remains to be seen. By extension, greater wealth corresponds to
greater social integration, which should, in principle, promote risk-seeking. The
empirical image is of a mixed nature, however, suggesting another, perhaps more
hidden, social factor. Whether that results from measurement bias or points at a
real force shaping the behavioural tipping points, remains to be seen. Being in
favor of the latter, by way of informed speculation we posit that the answer might
be in the sphere of market transparency. Better-endowed smallholder farmers
succeed to secure better, more reliable, market information on which to base their
decisions, and this makes more feasible greater investments into profit-raising
technology and practices, in turn enlarging their material basis. Possibly these
farmers are part of a rural elite that can successfully manipulate that information
and strategically divest it to lower-status individual farmers in way that suggests
brokerage. Though elite status corresponds to a considerable degree with
cooperate membership, its further institutional footing (perhaps in relation to
religious/church affiliation and/or political participation) stands to be further
explored.

6.4.

Policy Implications

From our study follows that smallholder farmers respond to a risky production
system through (a combination of) four coping mechanisms: (a) cropdiversification and growing drought-resistant crops, (b) diversifying their
income into off-farm employment, (c) establishing risk-sharing networks and
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groups, and (d) reducing the use of risk increasing inputs (HYV seeds use, for
example) and favouring towards risk-reducing inputs (irrigation use, for
example). But our study also makes clear that these mechanisms in themselves
are insufficient to propel farmers out of poverty traps. Farmers operate in a
challenging production environment which produces negative externalities
whose remedying is beyond the reach of individual or collective vegetable
farmers. Concerted rural government policies are needed to overcome these
externalities, therefore, and now is a good time to consider that. The current
Ethiopian government appears to be committing itself to reform-oriented rural
policies that foster a more inclusive rural development in its struggle against
rural inequalities. To achieve this in the study area, and possibly also beyond, we
suggest the following two rural policy interventions.
1. Expanding smallholders’ asset base and promoting credit/insurance markets
Different category variables (endowments) appear to be negatively associated
with farmers’ risk attitudes and rates of time preference, suggesting that, as
household assets increase, farmers’ risk attitudes will shift towards accepting
more risky prospects. As argued, there appears to be a threshold involved; we
see a very strong degree of risk avoidance among very poor farmers, suggesting
that the largest contribution can be expected by targeting those. Our study
suggests that, once this category of farmers secures a slightly broader asset base,
they can be expected to adopt technologies that are risky and have higher
expected returns, which in turn, increases future investments that are needed to
consolidate future, rural incomes. Once the asset base has become sufficiently
broad, it makes sense to promote better credit and insurance facilities for which
the newly acquired assets may function as a collateral. Obviously, credit facilities
alleviate the common problem of being strapped for cash, whereas insurance
against crop loss fosters an expectation of future investments that is required to
ensure sufficient income.
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2. Expansion of non-farm employment activities.
For the reasons presented in this thesis, it has to be accepted that on-farm income
generation in many cases will remain insufficient in the near future, especially
for the poorer segments of the rural society. Pathways out of rural poverty that
operate beyond the farm must be considered too, therefore. Our work shows that
a special challenge in this regard comprises overcoming the frictions in reaching
higher-earning off-farm opportunities (activity with low frictions keep the poor
trapped in lowly-paying wage labour). Frictions in the sphere of skills and
knowledge suggest a greater role for education: better-educated boys and girls
develop skills that are transferrable to labor markets and/or economic domains
outside Haramaya district, perhaps even to towns and cities further afield. There,
they can secure better-paying jobs, sending home surplus wages that can be
invested in the farm. In lieu of the general level of poverty in the district, this
requires an investment in public education. Producer cooperatives can perhaps
also play a role by pooling resources to recruit more, and better trained, teachers.
Whereas the above two points have econometric analysis as their foundation,
during the fieldwork we also made numerous observations and engaged in
informal talks with several farmers. Based on it, as a third policy advice we
propose the development of local public goods. Because many Haramaya
vegetable farmers are trapped in poverty and struggle to make ends meet on a
daily basis, little surplus resources remain that can be transformed into local
public goods, in particular basic infrastructure that fosters speedy transport and
contact with the outside world, irrigation to overcome the limitations of rain-fed
agriculture (extending production seasons beyond the dry season), and of course
dependable market and production information. Clearly, investments for local,
public goods are not within the reach of individual farmers – even not the betterendowed ones – and even local, institutional arrangements such as producer
cooperatives lack the means for that. Even if that were the case, a major problem
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of coordination would ensue (remember this is a world of a large multitude of
relatively small production units) which could bring along extra costs. Through
public investment, such costs could be curbed, promoting the efficiency of the
public goods development, in its turn freeing private financial means for
investment in new production technologies, new crops, and so on.
As a final remark on this matter, it goes without saying that none of these
suggestions in themselves can lift the vegetable farmers of eastern Ethiopia out
of poverty: the proposed measures work best when executed in tandem. Neither
do we wish to advocate a ‘magic bullet’ approach to rural development.
Development processes are inherently complex and often contradictory, and they
are often accompanied by unintended, negative consequences, therefore (Koch
and Schulpen, 2018). The tree points discussed above can best be seen as an
evidence-based, tentative agenda for future rural policy, acknowledging that the
foreseeable effects of them will depend on the many contingencies that are part
of the daily realities in rural policy-making- and execution.

6.5.

Reflection on Methodology, Learning Points and
Challenges for Future Research

6.5.1. Research Methodology: Doing Experiments in Developing
Countries
A special methodological ambition of this study was to triangulate conventional
methods in micro-economic inquiry (household surveys, direct observations and
focus-group discussions) with experimental methods, especially experimental
games with real payoffs. This was expected to enhance the overall reliability of
the study and thus contribute to a more robust research outcome. Though there
is nowadays an extensive literature discussing experimental methodologies (see
for instance Lusk and Shogren, 2007), much of it is based on work carried out in
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the so-called developed world. Fewer researchers have tried experimental games
in developing country settings, which present obvious practical limitations, for
instance in creating a representative sample as the total sample population is not
always known in the informal settings typical of life in Africa. Our study
suggests two more learning points, which we briefly discuss below.
(a) Earlier work attempting to understand smallholder producers’ investment
decisions have been overshadowed by so-called stated preference methods:
structures queries probing for motivations, which often suffer from the problem
of ex-post facto justification. Experimental games, on the other hand, make a
claim to disclosing revealed preferences: participants put a small amount of
money on some desired outcome in a way that resembles, or mimics, real-life
economic decision, possibly losing the sum if the odds are against that outcome.
Key to that is including in the games constraints that resemble those that farmers
usually face – imperfect markets, and non-separation between production and
consumption to mention two chief ones. However, because appreciating the
precise mix of constraints emerged partly in the course of the research process,
and time and other research resources were limited, we had to settle for
‘satisficing’: pragmatically settling for chief constraints that can be fed into the
model (Simon, 1956). Social characteristics, for instance, came into focus
relatively late in the process and were not included in the game, therefore.
b) In the actual execution of the experiments, literacy presented a problem.
Functional illiteracy was common among the smallholders participating in the
game (number of years of schooling presented a relatively weak indicator),
adding a new bias into the model: how to ensure that the games did not end up
as tests for understanding game instructions, rather than to measure risk
behaviour? We appreciated this early on already in the development stage of the
games. We sought to resolve this problem of literacy by replacing written
instructions with symbols and simplified schedules, matched by pre-experiment
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training in which we made elaborate use of comparable practical farming
examples. Also, local assistants were recruited to help relaying the layout of the
experiments to the selected participants by discussing it in the ‘sociolect’ of the
farming population. Nonetheless, it cannot be ruled out completely that literacy
entered the experiments as a bias.

6.5.2. Limitations and Challenges for Future Research
Clearly, the problem that this study engages with – how risk attitudes and ideas
about the future inform investment and innovation in a marginal rural
environment of a (African) developing country – is not exhausted with this
thesis. By way up final statement, we would like to briefly discuss a few points
– recommendations if you wish – that future studies/researchers may take into
consideration in their pursuit. In the process, we will also allude to some of the
analytical limitations of our study (methodological ones were discussed above),
and suggest how future research can possibly overcome that.
First, the analytical framework adopted in this thesis limited itself to exploring
the so-called forward linkages between personal and household characteristics,
risk attitudes and time preferences, and poverty and inequality ((moving from
left to right in the picture). In this fashion, we saw how household characteristics
affect farmers’ behaviour, and farmers’ behaviour in turn affects poverty and
inequality. The thesis does not fully consider the inverse relation: what would
happen if the backward linkages going from right to left had been introduced
remains unknown, therefore. How does, for instance, a reduction in poverty (for
instance, following from the policy measures discussed above) and inequality
impact on individual, household and community characteristics? Presumably
there would be a positive relationship, however whether or not that can stand
standard tests of causality remains to be explored further. In terms of policies,
this effort could help to better understand which areas policymakers should
181

544240-L-bw-Beuving
Processed on: 8-6-2020

PDF page: 181

CHAPTER 6
focus, in order to achieve the objective of improving household’s welfare
through better household income.
Second, we analysed farm households’ risk attitudes and its impact on livelihood
choices using cross-section data, based on a survey. Cross-section data, though
useful for the purpose of this study, also have time as a limitation: they present
a static picture of the shift towards improved through the adoption of riskier
agricultural technologies. As a next step, use could be made of panel data which
would yield a more time-dynamic picture. As an added benefit, this would allow
to identify various trajectories in vegetable farming and zoom in much more
closely on the risk indicators that foster investment and innovation in a risky
rural context – provided, of course, that the composition of the panels stays
sufficiently constant over the projected time of study (not a small feat in the
prevailing circumstances). Ideally, then, panel data could shed more light on the
various economic and social mechanisms operating on the risk attitudes-time
preferences nexus, thus promoting a greater understanding of the forces of
(des)accumulation in the African countryside.
A third, and final, suggestion for future research concerns including
considerations of production efficiency. That is, whether or not a farmer decides
to invest into higher-yielding technology and/or different crops does not yet say
much about the expected increase in production, let alone in profit. In this thesis,
the tacit assumption was made that venturing into more risky production activity
enhances the prospect of greater returns, disregarding the important why some
farmers are more efficient than others. Reasoning along the lines of my study,
we would add that the relation between farmer efficiency and risk behaviour
remains far from clear, possibly constituting a separate domain for further study.
There remains a void in the literature, however, as studies of the sources of
productive inefficiency concentrate on the characteristics of the farms and
farmers, and the marginal effects of inputs on inefficiency, but usually do not
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consider the marginal effects of the risk component. Assessing the impact of risk
on farm household’s productivity and efficiency could provide additional insight
into the possible alternatives that can help farmers to improve their livelihoods,
in the farm or beyond.
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Date of interview------------------------Enumerator’s name------------------------

B. Househod Characterisitcs
Household size: Male---------- Female------------Children: less than 10 years of age---------------- Male--------------- Female------------Children: greater than 10 years of age ------------- Male--------------- Female------------Others(father and mother inlaws, grand children, etc) Less than 10 years-------------Male------- ---- Female--------More than 10 years-------------Male-------- ----Female---------C. Time Prefernces
Savings
1. Does the household save money?

GENERAL INFORMATION
A. Area and Household Related
1.1.1
Name of the household head ----------------1.1.2
Sex of the household head-------------------1.1.3
Village name-----------------------------------1.1.4
Name of the kebele----------------------------1.1.5
Age of the household head-------------------1.1.6
Level of education----------------------------(please mark R and W if the respondent has no formal education but able to write and read)
1.1.7
Farming experience in years-----------------1.1.8
Duration of living in the village--------------------years
1.1.9
Distance from the main road -----------------------minutes (km)
1.1.10 Distance from the nearest market--------------------minutes(km)
1.1.11 Distance from the central market-----------------------minutes (km)

NOTE: This questionnaire is fully designed for academic research purpose. The answers given for each
question are not transferred to government officials, tax authorities and any other third party that the respondents
are not willing to the access of such information. Thus, respondents are kindly requested to give their honest and
reliable response to each question. Thank you very much!

QUESTIONNAIRE FOR SMALLHOLDER AND RISK ANALYSIS
(2013)
Household Questionnaire
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Set four
Options
250 Birr today or 276 Birr after 12
months
250 Birr today or 305 birr after 12 months
250 Birr today or 351 Birr after 12
months
250 Birr today or 385 Birr after 12
months
250 Birr today or 463 Birr after 12
months
250 Birr today or 530 Birr after 12
months
250 Birr today or 686 Birr after 12

Set two
Options
100 Birr today or 128 Birr after 6 months
100 Birr today or 159 birr after 6 months
100 Birr today or 192 Birr after 6 months
100 Birr today or 228 Birr after 6 months
100 Birr today or 265 Birr after 6 months
Set three
Options
250 Birr today or 276 Birr after 6 months
250 Birr today or 305 birr after 6 months
250 Birr today or 351 Birr after 6 months
250 Birr today or 385 Birr after 6 months
250 Birr today or 463 Birr after 6 months
250 Birr today or 530 Birr after 6 months
250 Birr today or 686 Birr after 6 months

Options
100 Birr today or 128 Birr after 3 months
100 Birr today or 159 birr after 3 months
100 Birr today or 192 Birr after 3 months
100 Birr today or 228 Birr after 3 months
100 Birr today or 265 Birr after 3 months

Remark

Remark

Choice

Choice

Remark

Remark

Choice

Choice

a. Yes
b. No
2. How much moneyhas the househod saved till the end of June, 2012?
Would you please give your preference on the following amounts of money realized in different time periods
Set one
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How many did
you have at the
end of June 30,
2012

Price received
for those sold

1= slaughtered
and consumed
2=received as
gift
3=bought
4=stolen
5=died

The reason for
the change

The period that the house is built

Current Selling
Unit Price

Current estimated value in Birr

E. Livestock ownership and sales
Livestock code
How many did you
have at the
beginning ofJuly1,
2011
Oxen
Cows
Bulls
Heifers
Calves
Goats
Sheep
Horses
Mule
Donkey
Chicken
Others

Type of house
Hut
Corrugated iron sheet house
Building

2. Five years ago what kind of house did you have?
a. Hut
c. Building
b. A house made of corrugated iron sheet

1. What kind of house do you have right now?
a. Hut
c. Building
b. A house made of corrugated iron sheet

D. Socio- economic characteristics

months
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Price
Cooperative received

local
price
collectors received

Whole
salers

Buyers (amounts sold to each actor)
Price
received

1. Milk(average monthly sold)
2. Egg
3. Butter

Reason of selling

price
Retailors received

G. INCOME GENERATED FROM LIVESTOCK PRODUCTS
1. Have you sold any livestock products last year (1 July 2011 – 30 June 2012)?
a. Yes
b. No
If yes for the above question, please provide usinformation on revenue obtained from livestock prdoduct sale during the same period
livestock product types
Unit of measurement
Unit price
Month sold
1. Number
Amount sold
2. Kilo
3. Litre

Other(specify)

Sorgum

Maize

Chat

Cabbage
Other
vegetables

Garlic

Onion

Sweet potato

Potato

Type of Crops Kilo or
quintal

Total
Amount
Unit of
amount
Amount sold in
measurement produced consumed Birr

F. INCOME GENERATED FROM CROP FARMING ACTIVTIES
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B) farm worker

Remark

C) food for work D) permanent and other off farm

J. INCOME GENERATED FROM TRANSFERS
1. Has this household received any other income (such as remittances from friends/relatives, gifts, food aid/other aid, payment for health or education, and any other
transfers) last year?
a. Yes
b. No (If no go to next page)
2. If your answer is yes for the above question, please fill the following table?

I. Income generated from Small scale Business Trading
Do you/ your familyown small scale enterprises to earn additional income? 1= yes 0= no
If the answer for the above question is yes, please fill the following table.
Type of activities
Number of days
Months per
Amount earned per
per week
year
year
Petty trading
Carpentry works
Masnory works
Transporting products with own pack
animals
Pottery works
Firewood/ Charcoal sale
Others(Please specify)

If you have participated in any of the above activities, please could you fill the following table below?
Types of activities
Number of days
How many
Amount earned
Per week
months per year per day
1. Working as a daily laborer (in Agriculture)
2. Working as a daily laborer (in non-agriculture)
3. Contract work
4. Food for work
5. Permanent employment
6. Others____________

H. Other sources of income
Do you have any access to off-farm (other than your own farm activities)income? 1=Yes 0=No
If the answer for the above question is yes, on which activities are you engaged? A) daily laborer
employment

4. Hide and skin
5. Other
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Machinery
equipment
and
transport

10. Panga/gejera
11. Ridger
12. Spade
13. Other

Current selling unit price

C. Total income
received in Birr
from each transfer

Amount owned during 1 July 2011 -30
June 2012

B. Who sent you the transfer?
1. Non-resident household member
2. Relative
3. Friend/Neighbour
4. Religious organization
5. Local organization
6. Government
7. Others (specify)__________

1. Oxen-plough
2. Wheel barrow
3. Hoe
4. Pitch fork
5. Donkey/horse cart
6. Hammer
7. Sickle
8. Hand sprayer
9. Engine pump

Types

K. Values of farm implements

A. Type of Transfer
1. Remittance
2. Gift
3. Inheritance
4. Donation/aid
5. Dowry
6. Compensation
7. Pension
8. Other transfers
(specify)_____
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Amount owned during 1 July
2011 -30 June 2012
b

Current selling
unit price
c

L1

Give name
of crop
grown or
fallow

L2
L4

Amount

1=sandy
2=loam
3=clay

L5

1-flat
2-slight
3-steep

1-very fertilie 2-average
3-not fertile

L7

What is the general
fertility of the plot?

A) Financial problem
C) Water shortage
E) Labor shortage

B) Technological problem
D) plowing (drafting) power constraint
F) other problems

Did you face shortage of irrigation land last year? A) Yes  B) No . If you say yes, what is the main constraint that you face to expand the land?

N. Do you have acess toirrigation ? 1=Yes 
0=No 
How many land is irrigated-------------------------- and irrigable--------------------------Are you producing all crops using irrigation? Yes------- No---------If the answer for the above question is no, which crops do you produce using irrigation?

L6

What is
the slope
of the
plot?

La. How do you acquire the above plots? A) own land
B) sharecropping
C) other forms of leasing
Ls. -Security of the plots. Do you feel that the plot you have is secured to you? 1=Yes
0= No

1
2
3
4

Unit of
measure
L3

L. How many parcel of land does the household have?...................................
Ask for each plot the household owns
Pa
Type of
Distance
What is the size of your
What is the general
rce Plo Name of crop grown
from
plot?
texture of the soil?
l
t
plot
home to
ID
ID
the plot

a
1. Radio
2. Tape recorder
3. Television
4. Mobile phone

Types

Please Specify whether you have the following household goods or not
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4

3

2

1

Plot
ID

N2

Source

N3

Type /
Variety
Unit

Amount
N4
Quan
tity

SEEDS

N5

Cost

N6

Source

N7

Type/
Name
Qu
anti
ty
Uni
t

Amount
N8

PESTICIDES

N9

Cos
t

N10

Type/
Name

N11

Source
Qu
anti
ty

Unit

Amount
N12

FERTILISER

O2, O6 O11; 1=own 2=bought(own money) 3 bought (credit) 4=gift 5=others I3; 1=local 2=improved O10;1=DAP, 2= Urea, 3=others (specify)

N1

Crop
Code

O.Input use
List crops and inputs on each plot in the last cropping season (2008/09)

N13

Cost

Did you use
subsidized
fertilizer on
this plot?
1-yes
0-no
N14
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1=Compost
2=wastes
3=livestock
4= others

O16

What was
the type of
manure?

Quantity

1= basket
2= oxcart

Unit

Amount of manure
O17

1 self
made
(compost)
2 own
animla
manure
3 given by
friend or
relative

O18

Source of
manure

Manure

O19

If bought how
much did it cost
(Birr)
O20

Q. Did you apply any agricultural innovations(new agricultural practices) in producing your product? 1=yes
If the answer for the above question is yes, please fill the following table
Type of Agricultural innovation
Investment/cost/ required
Source of such innovation
practiced
Growing new crops
Recommended use of fertilizers
Improved seeds
Rain water harvest
Soil conservation technologies
Improved livestock
Owning water holes
New cultivation practices
New irrigation practices

Remark

0=no

How many days
did it take you
to apply the
manure?

P. Did you have visits from extension staff last season (2011/12)? 1- Yes 0- No--------------------------If yes how many times?-------------------------------------------------Did the extension advice package include marketing aspect? -------------------------------------------

1
2
3
4

O15

1-yes
0-no

Oi: Input use cont
Plot
Did you
ID
apply any
manure on
this plot?
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1=government
2=private companies
3=Cooperatives
4=NGO
5=Other

Crop
produced

Land
preparation
R1
No of
No of
family
days
members
No of
family
members

No of days

Planting
R2
No of
family
members

No of
days

Fertilizer application
R3
No of
Family
members

No of
days

Weeding
R4

Did children who are less than 10 years participate in your agricultural activities? Yes------- No-----------If the answer for the above question is yes, please fill the following table
Agricultural activity
Type of crop in which child labor is
Hours per day
used
Land preparation
Planting
Fertilizer application
Weeding
Harvesting
Threshing

1
2
3
4
5
6

Plot
ID
No of
days

Threshing
R6
No of
family
members

No of days per month

No of
family
members

Harvesting
R5

No of days

For each of the plots and crops cultivated by the household indicate how many man-days did the household member work in the following activities within the last
season (2011/12)

R. Labour use on plots

New feeding system for livestock
Practice on rain water harvest
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Did you hire any
labour to work?
1-yes
0-no
R7

Type of crop in which hired labor
Is used

No of workers

No of days

Cash
R9

In kind
R10

How much did you pay for the labour?

Household

Food items
1. Chat
2. Pasta
3. Sugar
4. Coffee
5. Milk
6. Yogurt
7. Butter
8. Fruit and vegetable
9. Salt
10. Alcoholic beverages (Wine,
Beer, Liquor, etc.)
11. Soft drinks

a

b

A. Could you please give us your average household consumption expenditure in Birr of the following food items during the past 15 days?
Type
Major
List of food items
How much did you spend
Expenditure
in each food items during
category
the past 15 days?

S. HOUSEHOLD CONSUMPTION

R8

For how many man days did you
hire the labour?

How many minutes will it take for you to travel to get the following on foot
A) Producer cooperative
----------------------------minutes(Km)
B) Capital city of district
---- --------------------------Minutes (Km)
C) Schooling centre
------------------------------Minutes (Km)
D) Health centre
------------------------------Minutes (Km)
E) Nearest Hospital
------------------------------Minutes (Km)

1
2
3
4
5

Plot
ID
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1. Expenses for cell phone
2. Travel expenses
3. Expenses in water
4. Expenses in electricity
5. Expenses on gasoline
6. Other (specify)___________

a

b

Household

1. Clothing and shoes
2. Household goods(Fixed assets)
3. Health / medicine
4. Land/income tax
5. Meat (beef, poultry, fish)
6. Ceremonies
7. Expenditure for child education

Could you please indicate your household consumption expenditure in Birr on average for the past one year?
Type
Major Expenditure category
How much did you spend in the
following items during the year
(1 July 2011- 30 June 2012)

Household

T. Could you please indicate your household consumption expenditure in Birr on average for the past one month?
Type
Major Expenditure category
How much did you spend on average in
the following items for the past month?

12. Sweet Potato
13. Cooking Oil
14. Maize flour
15. Cabbage
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Lack of input access

Pests/Diseases

Risk Source
Drought

Yes

No

Occurrence
Frequent

U1.1: 1= formal 2=informal
U3: 1= cash 2=kind
V. Recent shocks to household welfare
What are the shocks you experienced for the past three years and their frequency of occurrence?

If U1 and U2 are 1and you if you received credit in the past one year, fill the table below
Lo Source What was Interes
From where did the
Type of
In whose
an
of
the total
t rate
household obtain a
credit?
name was
No
credit
monetary
of the
loan: relationship to
the loan
value of
loan
person or name of
received?
loan?
institution
(HH id)
U3
U1
U1.1
U1.2
U1.3
U2
U4

Medium

Infrequent

Frequency of Occurrence

U5

What was the main reason for
obtaining the loan?

U. ACESS TO CREDIT
U1. Do you have access to credit? 1=Yes 0=No
U2. Did you apply for or look for any loans in the past 12 months? 1=Yes 0 =No ….
U3. If you applied, did you get it? 1=Yes 0 =No …..
U4. If not given, please state the reason
…………………………………………………………………………………………………….......................................................................................
U5. If didn’t apply, why? ………………………………………………………………………………………………….......................................

8. Buying livestock
9. Others (specify)___________
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very high impact

High impact

Medium impact

Ranks in terms of the impact they offered
Low impact

no impact

Usage rate(frequently)

low

Usage
rate(occassionaly)

How would you rate the following crops with regard to the level of risk they have ?
Type of crop
Veryhigh
high
Intermidate
Potato

Use no risk management strategy
Use crop diversification
Use precautionary saving
Use social network (Support from relatives &friends)
Use crop diversification and precautionary saving
Use crop diversification and social network
Use precautionary saving and social network
Use all the three risk management strategies

Possible risk management strategies

Please indicate the possible risk management strategy employed by you whenever necessary(more than one choice is possible)

Financial loss

Unsecured land tenure

Unavailability of labour

Sickness/Death of a family member

Output price fluctuation

Lack of input access

Pests/Diseases

Drought

Risk source

W.Please rank the following risk sources according to the degree of severity or the impact they created on your livelihood

Financial loss

Unsecured land tenure

Unavailability of labour

Sickness/Death of a family member

Output price fluctuation

Very low
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Low

Would you please rate the following crops with regard to the degree of price risk(having unstable price)?
Type of crop
Very high
high
Intermidate
Low
Potato
Sweet potato
Onion
Garlic
Cabbage
Chat
Maize
Sorgum
Livestock

Would you rank upto three crops most affected by the following production risks?
Production risk
First rank crop
Second rank crop
Drought
Diseases
Pests
Frost
Snow
Any other

How would you rate the following crops with regard to the level of profit they generate?
Type of crop
Very high
high
Intermidate
Potato
Sweet potato
Onion
Garlic
Cabbage
Chat
Maize
Sorgum
Livestock

Sweet potato
Onion
Garlic
Cabbage
Chat
Maize
Sorgum
Livestock

Very low

Third rank crop

Very low
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Yo: Farmer Organisations
Yo1: Do you belong to any farmer cooperative(s)? 1=Yes 0=No

X11

Answers

1=less well-off now 2=about the same
3=better off now
1=off farm employment
2=land holding (e.g., bought/sold land)
3=forest resources
4=output prices (forest, agric,…)
5=outside support (govt., NGO,..)
6=remittances
7=cost of living (e.g., high inflation)
8= civil strife, unrest
9=conflicts in village (non-violent)
10=change in family situation (e.g. loss of family
member/a major bread-winner)
11= illness
12=good infrustracture (access, e.g. new road…)
13=other (specify):
0=no 1=yes 2=partly
0=no 1=yes 2=partly, trust some and not others
1=Definitely 2=Probably 3=Probably not
4=Definitely not

1=worse-off 2=about average 3=better-off

0=no 1=reasonable (just about sufficient) 2=yes

Codes
1=very unsatisfied; 2=unsatisfied; 3=neither
unsatisfied or satisfied; 4=satisfied; 5=very satisfied

If No what are the main reasons(please specify from the following reasons

About how many friends do you (household head) have in your community these days?
These are people you feel at ease with, can talk to about private matters or call on for help.
About how many friends does your spouse have in your community these days? These are
people she/he feels at ease with, can talk to about private matters or call on for help.
In the past 12 months, how many people with personal problems have turned to you for
any form of assistance?

X9

X10

Do you consider your village (community) to be a good place to live?
Do you in general trust people in the village (community)?
Can you get help from other people in the village (community) if you are in need, for
example, if you need extra money because someone in your family is sick?

Please rank the most important responses, max 3.

Has the household’s food production and income over the past 12 months been sufficient
to cover what you consider to be the needs of the household?
Compared with other households in the village (or community), how well-off is your
household?
How well-off is your household today compared with the situation 5 years ago?
If 1 or 3, go to S5. If 2, go to S6.
If worse- or better-off: what is the main reason for the change?

X6
X7
X8

X5

X4

X3

X2

X. Social capital and welfare perceptions
Questions
X1
All things considered, how satisfied are you with your life over the past 12 months?
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The cooperative is very new

2.

No

2
3
4

Cooperative
Name

Year (in
EC) of
establishm
ent of
Coop.

How many cooperatives do you belong to?

1

Yo4

b.
Frequency
payment

a. Birr

a. Birr

b.
Frequency
of
contribution

Dividends received
from cooperative?

Regular Fees and
contributions
(Birr)

_____________________________

a.
Input
supply

b.
Credit

1= Farmer
cooperatives
2= Saving and
credit
cooperatives
3=Association
3= Others
(specify)
Do you believe that your cooperative helps you in selling your product with better price? 1=Yes

Months

Yo3

Yo2

Years

How long have you been a
member?

What kind of
organisation is
it?

If yes to Yo1
Why did you join the organisation?

4. I did not meet the requirements for entry

3. I did not think the cooperative was
providing benefits

If the answer for Yo1 is yes, please consider the following table

There is no cooperative

1.

c. Output
purchase
and sale

d.
Inform
ation

e.
Processin
g/
Handling

1. Yes 2. No
f.
Transport

Type of services provided to you by cooperative?

0=No

0= Nothing
1=Helps farmers access inputs on loan
2=Markets produce for farmers
3=Provides extension advice
4=Others (specify)

Yo5

g.
Gradi
ng

What 3 most important functions does
the cooperative carry out?

5. I could not meet the requirements for maintaining
membership
6.The fees or requirements were too high compared
to the benefits
7. Other

h. Farm
Machine
ry
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neutral

Disagree

Disatisified

3.

Your
response
How often do you participate in the following activity?
Description of tasks or activities
Not at all
(0)
a
1. General assembly
2. Electing executive committee
3. Committee meeting
4. Approving annual plans

Your participation status
Some times
Always
(1)
(2)
b
c

Z2. MEMEBR’S PARTICIPATION IN COOPERATIVE DECISION MAKING
1. Are you a member of any cooperative committee?
a. Yes
b. No
2. If yes for the above question in which committee? Please give your response by putting X symbol in the space provided
Executive
Control committee Purchase
Credit and
Environmental
committee
committee
saving
committee
committee

Z1.PERCEPTION ABOUT YOUR COOPERATIVE
Would you please rate the degree of existence of the following problems in your cooperative
Type of problem
Strongly agree
Agree
Neutral
Corruption is a seriuos problem
The cooperative experiences continous loss
The cooperative has huge debt
Delays in payment
The cooperative has limited buying capacity

Z. How satisfied are you on the following services and performances of your cooperative
Service/performance
Very Satisified
satisifed
Input supply
Output marketing
Transport for your product
Information delivery
Taining and advisory
Better price provision
Development projects
Overall performance of a cooperative

Others (specify)

Strongly disagree

Verydisatisfied
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Medium

5

4

1
2
3

I am loyal to my cooperative.
My cooperative is loyal to me.
I deliver to the coop because I believe in the coop
system.
I deliver to the coop because I feel like an owner of
it.
I am more interested in the price of the product than
on the relation with the buyer.

How do express the degree of your loyality to your cooperative? A) Very high
Please would you rate the following issues with regard to loyality?
No Statement
Strongly agree

Strongly disagree

Weak

Agree

Neutral

Disagree

Very weak

Strongly Disagree

B) High C) Average D) Low E) Very low

Z4. TRUST AND LOYALITY
What is the level of your trust to cooperative leaders? A) Very high B) High C) Average D) Low E) Very low
Please would you rate the following?
Statement
Strongly agree Agree Neutral Disagree
1. Cooperative executive committee members are trustful.
2. The members of the cooperative are trustful.
3. The chairperson of the
Cooperative is trustfull

Z3. COOPERATIVE LEADERSHIP
Would you please rate the leadership capability in your cooperative along the following issues
Evaluation criteria
Very strong
Strong
Capabilities and technical skills of cooperative leaders
The effectivenss of the chair person
The bond between leaders and members
Commitment of leaders to their cooperative
Commitment of members to their cooperative

SUMMARY / SAMENVATTING

Summary in Dutch / Nederlandse Samenvatting
Armoede en groeiende sociaaleconomische ongelijkheid zijn aan de orde
van de dag op het Afrikaanse platteland. Ontwikkelingseconomen die zich
met deze problematiek bezighouden, hebben nog talloze openstaande
vragen over de drijvende krachten van dit complexe proces. Macroverklaringen zien de sleutel in het gebrek aan investeringen in menselijk
kapitaal waardoor kapitaalaccumulatie achterblijft en armoede verdiept.
Deze verklaring mag op macroniveau wellicht een uitkomst bieden maar
het verklaart nog niet de grote waargenomen diversiteit van armoede en
ongelijkheid op het Afrikaanse plattenland, met name onder kleinschalige
boerenbedrijven. Dit proefschrift, gebaseerd op vier (gepubliceerde)
wetenschappelijke artikelen, verplaatst de blik daarom naar het
microniveau en bekijkt het proces van economische besluitvorming van
Afrikaanse boeren en boerinnen. Daarbij wordt speciaal gekeken naar de
risico-afwegingen die deze groep maakt alsmede het tijdsperspectief (time
horizon) waarin deze beslissingen hun beslag krijgen. Met de specifieke
focus op risico en tijd probeert het proefschrift de microeconomische
grondslagen voor investeringen in de lokale plattelandseconomie beter te
begrijpen, en het let daarbij speciaal op de effecten van innovaties op
gewasteelt. De gedachte daarbij is dat wanneer boeren bereid zijn meer
risico te nemen (risk seeking behavior) en investeringen uitsmeren over
een

langere

tijdsperiode,

dit

een

toename

laat

zien

van

productiviteitsbevorderende praktijken, wat eventueel een uitweg kan
bieden uit rurale armoede.

221
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Om deze gedachte te onderbouwen met data is een empirische studie
uitgevoerd naar kleinschalige producenten van groenten in het Harayama
district van oost-Ethiopië. In dit plattelandsdistrict zien we een interessante
mix van arme en (relatief) rijkere boeren, waarbij sommige boeren lid zijn
van een productiecoöperatie (waarvan we weten dat dit risicozoekend
gedrag bevordert), en zien we zowel boeren die met nieuwe
productiepraktijken experimenteren (bijvoorbeeld nieuwe gewassen,
gebruik van irrigatie) als boeren die dat veel minder doen - meestal omdat
ze van de hand in de tand leven. In Harayama bestaat verder een staande
traditie van groentenproductie, die meest voor de markt wordt verbouwd;
groenten zijn hoofdzakelijk een commercieel gewas (cash crop). De prijzen
fluctueren

onvoorspelbaar

door

het

seizoen

heen,

en

deze

onvoorspelbaarheid kan niet of nauwelijks verzekerd worden. Tezamen
genomen is het Harayama district daarmee een interessante plek om de
ingewikkelde

relaties

tussen

de

diverse

sociaaleconomische

omstandigheden van boerengezinnen, de strategieën die ze ontwikkelen
voor groenteproductie, alsmede hun onderliggende percepties van risico en
tijd te ontwarren en de effecten ervan op rurale armoede beter te begrijpen.
Dit is gedaan met een mixed methods onderzoeksbenadering, waarbij een
enquête is verspreid onder 420 boerengezinnen, aangevuld met
experimentele spellen (experimental games); met de spellen is gepoogd om
het probleem van statistische vertekening in zelfrapportage van
vragenlijsten zoveel mogelijk weg te nemen.
Gewapend met deze vernieuwende onderzoeksopzet poogt dit proefschrift
de volgende vier, sterk met elkaar samenhangende, vragen te
beantwoorden: i) welke factoren bepalen het risicogedrag van de
222
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kleinschalige boeren en bestaat er daarbij een verschil tussen boeren die wel
of niet lid zijn van een landbouwcoöperatie?; ii) welk effecten hebben de
grotere sociale verbanden waarvan boeren deel uitmaken (netwerken,
groepen) op hun risicogedrag? iii) welke relaties bestaan er tussen het
risicogedrag van boeren en het tijdsperspectief dat ze in de boerenpraktijk
hanteren?; iv) welke effecten heeft het risicogedrag op de gehanteerde
strategieën voor gewasproductie, en daarmee op rurale armoede? Tezamen
genomen beantwoordt het onderzoek de hoofdvraag van dit onderzoek, hier
geformuleerd als: wat zijn de voornaamste determinanten van het
economisch gedrag van kleinschalige boeren in Harayama district (oost
Ethiopië) uitgedrukt in hun perceptie van risico en tijd, en hoe beïnvloeden
deze determinanten de productiepraktijken van de boeren? Daarbij is een
speciale rol weggelegd voor de theoretische vraag of de determinanten van
risicogedrag endogeen zijn, oftewel verankerd in de aard van specifieke
groepen boeren, of extern bepaald worden, met name door de
groepen/netwerken waarin boeren ingebed zijn en hun materiële
omstandigheden zoals bezit van land en vee.
Hoofdstuk twee behandelt hoe lidmaatschap van productiecoöperaties de
door boeren gepercipieerde gewasrisico’s vermindert en zo risicozoekend
gedrag dat investeringen bevordert, aanmoedigt. Een speciaal analytisch
probleem daarbij is dat coöperaties kampen met zelfselectie: economisch
beter gesitueerde boeren die minder risicomijdend zijn dan hun armere
collega’s zijn over het algemeen oververtegenwoordigd in de coöperaties.
Het begrijpen van de rol van coöperaties in lokale kapitaalaccumulatie werp
zo meer licht op het proces van risicodragend investeren. Het hoofdstuk laat
daarbij vooral zien dat er sprake is van padafhankelijk. Het blijkt dat armere
223
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coöperatieleden inderdaad minder risicomijdend zijn dan boeren die geen
coöperatielid zijn, maar met een interval dat beduidend kleiner is dan we
waarnemen voor rijke coöperatieleden. Het hoofdstuk laat verder zien dat
dit voor landbouwbeleid in Ethiopië betekent dat er meer verwacht kan
worden van het investeren in de materiële basis van boeren ter bevordering
van risicozoekend gedrag, dan van het verder ontwikkelen van de
landbouwcoöperaties, waarop het beleid thans met name gericht is.
Hoofdstuk drie bouwt voort op het vorige door uit te waaieren naar de
bredere sociale verbanden waarvan boerengezinnen deel uitmaken, en het
beschouwt de effecten daarvan op risicogedrag. We stelden daarbij vast
dat boeren die in sterke verbanden opereren van sociale netwerken en
groepen overwegend minder risicomijdend zijn dan relatief sociaal
ongebonden individuen. Dit verschil werd nader onderzocht met een
regressiemodel dat laat zien dat de materiële omstandigheden (land,
veestapel) alsmede toegang tot marktinformatie en productiekrediet
belangrijke verklarende variabelen voor de waargenomen verschillen in
risicogedrag vormen. Deze resultaten suggereren dat dit gedrag niet
endogeen is, zoals in veel micro-economische ontwikkelingsmodellen
wordt aangenomen, maar eveneens padafhankelijk is: de materiële
omstandigheden van boeren veranderen de wijze waarop risico
gepercipieerd wordt, en dat stelt de boeren in staat om al dan niet
economische beslissingen over langere termijn te maken.
Hoofdstuk vier richt de blik op het theoretische hart van het proefschrift,
namelijk de samenhang tussen risicoperceptie en het tijdsperspectief dat
boeren hanteren, alsmede de effecten van deze samenhang op armoede.
Om vast te kunnen stellen of deze samenhang al dan niet causaal is, werd
224
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voor dit hoofdstuk een econometrisch model ontwikkeld waarin
gecontroleerd wordt voor factoren op het gebied van welvaart waarvan
vermoed wordt dat ze op de risico-tijd-nexus inwerken, zoals land- en vee
bezit, toegang tot krediet en opleidingsniveau. Dit model laat zien dat
naarmate boeren armer zijn, ze ook risicomijdender zijn; daarom schuwen
ze meer risicodragende maar potentieel productiviteitsverhogende
investeringen. Dit heeft minder optimale opbrengsten tot gevolg waardoor
arme boeren meer van de hand in de tand blijven leven en beloftevolle
toekomstige opties buiten beschouwing laten. Het hoofdstuk laat daarmee
zien dat risicoperceptie en tijdsperspectief in tandem functioneren op een
manier die gemakkelijk leidt tot een fixatie op het heden die de
broodnodige innovatie in de weg staat.
Hoofdstuk vijf bespreekt de effecten van de in hoofdstukken twee tot en
met vier behandelde processen op armoede van de oost Ethiopische
groenteproducenten. Daarbij wordt specifiek gekeken naar het repertoire
van landbouwstrategieën waarvan de boeren gebruik maken, die van
intensificatie en diversificatie in het bijzonder, alsmede de optie van het
verdienen van geld buiten de landbouw. Onze data laten daarbij zien dat
het risicomijdend gedrag van armere boeren betekent dat ze beperkt
investeren in intensificatie en diversificatie, en daarmee gevangen blijven
in marginaliteit. Dit zou gecompenseerd kunnen worden door zogenaamd
extra-ruraal inkomen, echter we zien dat het juist relatief rijke boeren zijn
die daarvan gebruik maken; arme boeren zien het verwerven van inkomen
buiten de landbouw als een risicodragende strategie. Daarmee is deze
strategie dus niet de gelijkmaker die ze elders op het Afrikaanse platteland
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wel eens is maar vergroot ze in feite bestaande economische
ongelijkheden in ruraal Ethiopië.
Het afsluitende hoofdstuk zes bespreekt de hoofdconclusie van het
proefschrift, hier samengevat als: het risicogedrag en het tijdsperspectief
van de onderzochte boeren zijn niet in het boerenbedrijf ingebakken
eigenschappen, maar moeten gezien worden als het gevolg van sociale
integratie en materiële omstandigheden, vooral bezit van land en vee, en
mogelijk toegang tot niet-rurale werkgelegenheid. Daarbij is de overgang
van risicomijdend naar risicozoekend gedrag (wat een mogelijke uitweg
biedt uit de rurale armoedeval van een marginaal plattelandsbestaan en
daarmee dus een belangrijke input voor landbouwbeleid is), tamelijk
abrupt: er lijkt sprake te zijn van scherpe keerpunten (turning points).
Mogelijk heeft dit te maken met het onderscheid tussen gedrags- en
sociale risico's, waarbij sociaal sterk geïntegreerde boeren erin slagen om
deze factoren tegen elkaar weg te strepen terwijl deze bij minder
geïntegreerde boeren elkaar juist versterken. Als tweede verklaring
postuleren we dat welwarende boeren toegang weten te verwerven tot
meer superieure marktinformatie die investeringen mogelijk minder
risicodragend maken. Het proefschrift laat daarmee zien dat voor het
ontwarren van de Gordiaanse knoop van plattelandsarmoede een
uitgekiende mix nodig is van markt- en staatskrachten waarin een breder
scala aan boeren zich uitgedaagd voelt door uitdagingen van de toekomst
maar zich tegelijkertijd gevrijwaard weet van falikante mislukking die in
de realiteit van het Ethiopische platteland maar al te gauw tot honger, of
erger, leidt.
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