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Abstract

This study evaluated the impact of agricultural cooperative membership on the
wellbeing of smallholder farmers using cross-sectional data collected from the
eastern part of Ethiopia. Using consumption per adult equivalent as a wellbeing
indicator, we measured the impact of agricultural cooperative membership by
implementing propensity score matching and endogenous switching regression
estimation techniques. Both estimation methods indicate that joining agricultural
cooperatives has a positive impact on the wellbeing of smallholder farmers.
Furthermore, the analysis also indicates that agricultural cooperative membership
has a heterogeneous impact on wellbeing among its members.

Keywords: Agricultural cooperatives, Impact evaluation, Wellbeing, PSM, Endogenous
treatment, Ethiopia

Background

Except Africa, all developing regions of the world have achieved the Millennium Develop-
ment Goal of reducing poverty by half between 1990 and 2015 (UN 2015). As most of
Africa’s poor depend largely on agriculture for their livelihoods (IFAD 2011), improving
the productivity, profitability, and sustainability of the agricultural sector is argued to be
the main pathway out of poverty in the continent (Christiaensen et al. 2011; Asfaw et al.
2012; Dawson et al. 2016). In spite of this fact, agricultural sector growth in Africa has
been lagging (Diao et al. 2012). Particularly the agricultural productivity in Sub Saharan
Africa (SSA) remains stagnant (Tittonell and Giller 2013). Over the past four decades,
agricultural productivity growth in SSA averaged only 2.4% while the productivity of the
rest of the developing world improved by 4% (Dzanku et al. 2015).

Ethiopia is among the countries in this region where agriculture plays a vital role in
the economy. In the country, agriculture accounts for 40.2% of GDP, 80% of employ-
ment, and 70% of export earnings (UNDP 2015). About 85% of its population live in
rural areas and depend on agriculture for necessities and as a source of employment
(Negatu et al. 2016). Therefore, the performance of this sector determines the fate of
the economy of the country. Nonetheless, smallholder farmers who are illiterate, living
on the threshold between subsistence and poverty, dominate the sector. Their
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production system depends on outdated technologies coupled with lack of access to
credit, market information, improved technologies, functioning markets (for inputs, out-
puts, finance, consumer goods, and services, etc.), and other infrastructure (Gebremedhin
et al. 2009; Alene and Hassan 2006; Pender and Gebremedhin 2007). Farmers can over-
come those problems by acting cooperatively to obtain collective strength that they do
not have individually, and in doing so, they find the pathway out of poverty and power-
lessness (Birchall and Simmons 2009; Bibby and Shaw 2005). Hence, they need to get
organized and cooperatives are an ideal, member-owned, business organization as it
offers the institutional framework through which members control both production
and marketing activities (Davis 2008).

According to OCDC (2007), cooperatives are the only form of business organization
that addresses fully all the economic, democratic, and social dimensions of poverty
reduction’ simultaneously. Especially, an agricultural cooperative is widely considered
as a vital foundation that can help smallholder farmers to overcome the constraints that
hinder them from taking advantages of their business as it empowers economically
weak farmers by enhancing their collective bargaining power and thereby reduces the
risks that they face in the market (Woldu et al. 2013). Most importantly, the role of
agricultural cooperatives is very significant in SSA where farms are fragmented over
vast and remote rural areas (Wanyama et al. 2009).

Several empirical studies show that agricultural cooperatives improve farm productivity
through their influence on the adoption of productivity-enhancing technologies (Spielman
et al. 2010; Francesconi and Heerink 2011; Abebaw and Haile 2013) and by improving
farm productivity (Abate et al. 2014; Francesconi and Ruben 2012). For instance, in
Ethiopia, cooperatives are actively involved in the dissemination of agricultural inputs and
about 56% of chemical fertilizers were provided by cooperatives in the 2010 production
season (Matsumoto and Yamano 2010). Cooperatives can also provide credit services to
member farmers that ease production constraints (Tefera et al. 2016). This improvement
in agricultural productivity is important for enhancing farmer livelihood, reducing rural
poverty, and increasing food security (Shiferaw et al. 2014; Zeng et al. 2015; Asfaw et al.
2012; Kassie et al. 2011; Becerril and Abdulai 2010; Alene et al. 2009; Minten and Barrett
2008; Evenson and Gollin 2003).

Several studies also indicate that cooperative membership improves the
commercialization behavior of smallholder farmers (Bernard and Spielman 2009;
Markelova and Mwangi 2010). Commercialization improves farm productivity and
farm income at microlevel, and it improves food security and allocative efficiency at
macro level (Timmer 1997). In addition to this, cooperatives can also reduce transac-
tion costs and information asymmetry by strengthening farmers’ negotiation ability
(Hellin et al. 2009; Trebbin 2014). This will, in turn, increase the income of farmers
(members) through their bargaining power, which increases the price of the product
they produced and lowers the costs of purchased inputs. Furthermore, more inclusive
cooperatives play a strong social role in improving gender relations and helping
women create safe spaces to build their social solidarity and problem-solving capacity,
particularly in all-female cooperatives (Baden and Pionetti 2011).

Different studies (e.g. Leistritz 2004; Wanyama et al. 2008; Getnet and Anullo 2012;
Ito et al. 2012; Verhofstadt and Maertens 2014) also confirm the role of cooperatives in
poverty reduction and in improving the livelihood of smallholder farmers. However,



Ahmed and Mesfin Agricultural and Food Economics (2017) 5:6 Page 3 of 20

there are also cases where collective actions did not improve farmers’ situation (Poulton
et al. 2010). Therefore, more research is required to show the role of agricultural coop-
eratives and to indicate what really works under which conditions. Hence, this paper
aims to identify factors that influence farmers’ decisions to join agricultural coopera-
tives and estimates the impact of agricultural cooperative membership on the welfare®
of smallholder farmers of eastern Ethiopia.

The present paper contributes to the growing literature on the role of agricultural
cooperatives in three major directions. First, we provide insights into the determi-
nants of agricultural cooperative membership. Therefore, this study allows us to draw
implications on cooperative inclusiveness. Second, we evaluate the impact of agricul-
tural cooperatives on the welfare of smallholder farmers quantitatively. Third, in our
evaluation of these impacts, we examine if agricultural cooperative membership has a
heterogeneous impact on wellbeing among its members. Examining the heteroge-
neous treatment effects of cooperative membership allows to understand how coopera-
tives can be more effective in improving the wellbeing of rural community (Verhofstadt
and Maertens 2014).

Cooperatives in Ethiopia

Traditional forms of associations such as iqub, a rotating savings and credit association;
work groups such as wonfel and debo; and idir, which raise funds that will be used during
emergencies, have a long history in Ethiopia (Abebaw and Haile 2013). However, the first
formal cooperative organization was established in Ethiopia around the 1950s (Kodama
2007). Since then, three distinct periods of cooperative movement were observed in the
country: cooperative movement during the Emperor period, the Socialist period, and
the EPRDE.?

The modern cooperative movement was started in the Emperor period under Farm
Workers’ Cooperatives Decree (Cooperatives Decree No. 44/1960) primarily to solve
unemployment problems of retired workers (Emana 2009). However, the voluntary and
open membership principle of the cooperatives were not fully practiced in this era. As
a person was required to have land to be a member of cooperatives, the feudal land
tenure system excluded the peasant farmers from joining cooperatives. Lack of credit
facilities and trained manpower were also among the most important constraints which
cooperative movement faced at that time. It was during this time that agricultural
cooperatives were also started to produce commercial and industrial crops (Abate et al.
2014). Few cooperatives were also engaged in producing industrial crops for export
markets, and their members were mostly large landholders (Lemma 2008).

After the overthrow of the Emperor regime in 1974, the Socialist government
(1974-1991) that viewed cooperatives as a key instrument to build a socialist economy
pursued the cooperative agenda more aggressively to ensure equitable resource
mobilization and distribution in the country (Emana 2009). The regime also issued a new
cooperative proclamation (Proclamation No. 138/1978). The roles of cooperatives during
this period were completely different from those of Western-type cooperatives as they
were based on the socialist principles. Compared with the Emperor Regime, the types and
numbers of cooperatives increased (Dorsey and Assefa 2005). Mandatory membership
and production quotas were among the features of the cooperatives (Spielman 2008).
The regime had made cooperatives a platform for conducting political agitation by
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ignoring their basic principle. With the downfall of the socialist regime in May 1991,
some of these cooperatives were looted and vandalized for their assets (Rahmato
1994) and dissolved in such a disorderly manner that twisted an eternal suspicion and
mistrust of cooperatives, the stigma of which is haunting cooperatives until today
(Emana 2009).

Cooperatives did not get any policy attention by EPRDEF, the incumbent government,
between 1991 and 1993 who came to power in 1991. Since 1994, the government has
made efforts to promote a new generation of cooperatives that differ from their prede-
cessors and issued a new cooperative proclamation in 1994 (Proclamation No. 85/1994)
which incorporated universally accepted principles of cooperatives. According to this
proclamation, cooperatives are independent entities organized to promote common
socioeconomic interests of their members (FDRE 1994). The Federal Cooperative Com-
mission (FCC), later named as the Federal Cooperatives Agency (FCA), was established
to manage the proper implementation of cooperatives’ legislation and to devise policies
and legal measures consistent with international conventions on cooperatives (Bernard
et al. 2010). The efforts of FCA have resulted in considerable growth in both the num-
ber of agricultural cooperatives and the services they provide to their members (Abate
et al. 2014). In 2012, there were 43,256 registered primary cooperatives (agricultural
cooperatives accounts for 26.5% of them) with 6.5 million members (of which 21.5%
are female) (Bernard et al. 2013). According to FCA, the number of primary agricul-
tural cooperatives increased from 6825 in 2008 to 15,568 in 2014 (FCA 2015).

Methods

Description of the study area

This study was undertaken in the eastern part of Ethiopia particularly in East Hararge
zone of Oromia region. The zone is geographically located between 7°32°'-9°44" North
latitude and 41°10'-43°16" East longitudes with a total area of 24,247.66 km?2. The zone
is classified into three major climatic categories. These are temperate tropical high
lands, semi-temperate, and semi-arid, and they cover 11.4, 26.4, and 62.2% of the area
of the zone, respectively. Central Statistic Agency (CSA) (2013) indicates the population
of the zone to reach 3,286,338 in 2014 from which 2,982,533 are residents of rural
areas. There are 19 districts in this zone, and three districts, namely Babile, Fedis, and
Gursum, are selected for this study.

Babile district has a total area of 3169.06 km®. It is classified into weynadega® and
kola agro-climatic zones, covering about 10 and 90% of the total area of the district,
respectively. Fedis district, on the other hand, lies between 8°52" and 9°14" N latitude
and 42°02" and 42°19° longitude. About 39% of this district is in Weynadega agro-
ecology, and the remaining 61% of the total area of the district is Kola. Gursum district
lies between 9°07" and 9°32" N latitude and 42°17" and 42°38" E longitude with a total
area of 967.31 km? It is classified into dega, Weynadega, and Kola zones, covering
about 15, 35, and 50% of the total area of the district, respectively. CSA (2013) pre-
dicted the population of Babile district to reach 115,229 in 2015 whereas the population
of Fedis and Gursum is expected to reach 183,296 and 135,532, respectively. Agricul-
ture is the source of income in the study area. The main cereal crops produced in those
districts are sorghum, maize, and oat. Pulses and oilseeds such as horse bean, field peas,
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lentils, groundnut, and linseeds are also produced as cash crops. Besides, chat® and
coffee are the two permanent cash crops in the district (Fig. 1).

Sampling techniques and sample size

If a population from which a sample is to be drawn constitute a heterogeneous group
(for our case, members and nonmembers of agricultural cooperatives), stratified sam-
pling is applied. The main advantages of stratified sampling are (i) more reliable infor-
mation can be obtained from the same sample size if the population is stratified than
from the population as a whole and (ii) comparisons between the two groups are easy
as a separate but similar survey is done in each group.

Hence, a multi-stage stratifying sampling technique was used to draw an appropriate
sample for this study. In the first stage, three districts, namely Babile, Fedis, and Gursum,
were selected. In the second stage, 15 rural kebeles® were selected from the selected
district proportional to the size of farm households. Accordingly, seven kebeles from
Babile, four from Fedis, and four from Gursum were selected randomly. Following this, a
list of household heads was obtained from the district office and then households in each
district were categorized into agricultural cooperative member and nonmember. Finally, a
total of 250 household heads (121 members and 129 nonmembers) were selected from

the selected rural kebeles.

Methods of data analysis

We used both descriptive and econometric tools to analyze the empirical data collected
for this study. Descriptive statistics such as mean, standard deviation, range, frequency,
and percentage were applied to describe the characteristics of the respondents. In the
econometric part, we used propensity score matching and endogenous switching
regression models to quantify important empirical results.

Measuring welfare

Welfare can be measured either from income or expenditure perspectives. However, it
is advised to measure welfare based on expenditure in less developed countries such as
Ethiopia. This is because household’s income is hard to measure in less developed
countries as much of it comes from self-employment. Besides, income fluctuates in the

Legend

[ ] Fedis
5. l:] Babile
N/ B Gursum

Fig. 1 Location of the study area in Oromia regional state of Ethiopia
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course of one’s lifetime, whereas consumption is relatively less erratic, hence easier to
estimate (Haughton and Khandker 2009). Consumption data also have additional infor-
mation because consumption decisions are related with other household decisions such
as nutrition and health (Atkinson 1992; Meyer and Sullivan 2003). Moreover, reports of
household income are likely to be understated compared to consumption expenditures
(Getahun and Villanger 2015). Therefore, we measured welfare by using consumption
expenditure per adult equivalent. To estimate the households’ consumption expenditure,
we asked our respondents a range of questions on aggregate expenditure on both food
and non-food items including those on food, clothing, housing, education, and medical
care. The aggregated figure was then re-estimated on a per-adult-per-annum base.
Previous research that used consumption per adult equivalent to measure wellbeing
in Ethiopia includes Hagos and Mamo (2014), Abro et al. (2014), Bezu et al. (2012),
and Alem and Soderbom (2012).

Propensity score matching method

Since cooperative members and nonmembers may not be directly comparable as mem-
bers may self-select (or be selected) into the program based on initial differences, the
mean outcome of the two groups differ even in the absence of the treatment. There-
fore, before proceeding to future counterfactuals, initial comparability must be estab-
lished to avoid initial selection bias (Caliendo and Kopeinig 2008). To deal with this
problem, we used the propensity score matching (PSM) technique. This technique
helps to adjust for initial differences between member and nonmember groups by
matching each member unit to a nonmember unit based on similar observable charac-
teristics by conveniently summarizing the conditional probability of member given pre-
treatment characteristics (Rosenbaum and Rubin 1983). Therefore, the first step in
PSM is to predict the propensity score using a logit model. The mathematical formula-
tion of the logit model is as follows:

ezi
T 1t

l, &
where P; is the probability of joining agricultural cooperatives, e represents the base of
natural logarithms (2.718...), and Z; is a function of n-explanatory variables which is
also expressed as:

Zi:ﬂo+iﬁiXi+ui (2)
i=1

where i=1, 2, 3......n; 5, = intercept f3; = regression coefficients to be estimated, U; = a
disturbance term, and X; = a set of observable characteristics.

After predicting the propensity scores, imposing the common support region is
the next important step because average treatment effect on treated and on popu-
lation should only be defined in this region (Caliendo and Kopeinig 2008). The
common support region is the area within the minimum and maximum propensity
scores of treated (members of the agricultural cooperatives) and comparison groups
(nonmembers), respectively, and it is demarcated by cutting off those observations
whose propensity scores are smaller than the minimum of the treated group and
greater than the maximum of the comparison groups (Caliendo and Kopeinig 2008). This
stage is followed by identification of an appropriate matching estimator. Caliendo and
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Kopeinig (2008) listed a number of matching estimators including the nearest neighbor
(in which an individual from a comparison group is chosen as a matching partner for a
treated individual that is closest in terms of propensity score), radius matching (where an
individual from the comparison group is chosen as a matching partner for a treated indi-
vidual that lies within a given radius), stratification (which compares the outcome
within intervals/blocks of propensity scores), and Kernel (a non-parametric matching
estimator that uses weighted averages of all individuals in the control group to con-
struct the counterfactual outcome).

The fourth important step in PSM is checking for matching quality whether the
matching procedure can balance the distribution of different variables or not. If differ-
ences exist, there is an indication of incomplete (unsuccessful) matching and remedial
actions are suggested (Caliendo and Kopeinig 2008). If good match is found with the
predicted probabilities of participation of households, the next step is to check whether
the treatment brought about a difference in the indicators of impact. The average treat-
ment effect on the treated (ATT) is given by the difference in mean outcome of
matched members and nonmembers that have common support conditional on the
propensity score. The mean impacts of joining agricultural cooperatives will, therefore,
be given by:

7, = Y(D, = 1)-Y(D; = 0) 3)

where 7; is treatment effect, Y is the outcome, and D; is a dummy whether household i
has got the treatment or not. However, one should note that Y (D;=1) and Y (D;=0)
cannot be observed for the same household at the same time. Due to this fact, estimating
individual treatment effect z; is not possible and one has to shift to estimating the average
treatment effects of the population rather than the individual one. Most commonly used
average treatment effect estimation is the ATT, and specified as:

rarr = E([D = 1) = E[Y(1)|D = 1-E[¥(0)|D = 1] @)

As the counterfactual mean for those being treated, E[Y(0)|D = 1] is not observed,
one has to choose a proper substitute for it in order to estimate the ATT. By rearran-
ging and subtracting E[Y(0)|D = 0] from both sides, one can get the following specifica-
tion for ATT.

E[Y(1)|D = 1]-E[Y(0)|D = 1]-E[Y(0)|D = 0] (5)
= 1477 + E[Y(0)|D = 1]-E[Y(0)|D = 0]

Both terms on the left hand side are observable, and ATT can be identified, if and
only if E[Y(0)|D =1 - E[Y(0)|D = 0] = 0], i.e., when there is no self selection bias. If there
is selection bias, matching estimators are not robust (Rosenbaum 2002). To address
this matter, we took several measures. First, following the work of Abebaw and Haile
(2013), we included several covariates in logit model specification to reduce bias, which
could appear due to omitted variables.

Secondly, we apply the bounding approach (Rosenbaum 2002) to check the sensitivity
of the estimated results to hidden bias.” In addition, following the works of Cunguara
and Darnhofer (2011) and Abebaw and Haile (2013), we conducted what is referred to
as a placebo regression® (Imbens and Woolridge 2009) to assert the unconfoundedness
assumption that all variables that need to be adjusted for are observed and included in
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the logit model. In this analysis, an OLS regression was estimated with the same covariates
used in the estimation of the propensity score, but with a different dependent variable,
walking distance to the nearest hospital. This dependent variable is known a priori not to
be caused by agricultural cooperative membership. If the coefficient of agricultural
cooperative is significantly different from 0, then there are omitted variables that are
correlated with agricultural cooperative membership. Otherwise, the unconfounded-
ness assumption can be maintained and a causal interpretation of the results is rea-
sonable. The results of the placebo regression (Table 8 in the “Appendix”) show that
there is no indication of omitted variables that are potentially correlated with agricultural
cooperative membership.

Most importantly, we also implemented the endogenous switching regression (ESR)
model to check the consistency of the PSM result to control for selection bias. This
model also helps to check whether the welfare impacts of cooperative membership are
the same among member households.
Endogenous switching regression model
If it is expected that agricultural cooperative membership has differential effects on
household welfare outcome, different welfare outcome functions for members and non-
members have to be specified, while at the same time accounting for endogeneity.” This
justifies the use of the ESR model that accounts for both endogeneity and sample selec-
tion bias (Alene and Manyong 2007; Di Falco et al. 2011; Asfaw et al. 2012).

Defining the selection equation is the first step in the ESR specification. The selection

equation for agricultural cooperative membership can be specified as follows:

: *
C* = BX; + viwithC; = { (1) l(f)thgriwiel (6)
where C; is the latent variable for joining cooperatives, C; is its observable counterpart,
X; are vectors of observed characteristics which determine membership, and #; are ran-
dom disturbances associated with agricultural cooperative membership. We adopted an
endogenous switching regression model of welfare outcome measured as consumption
expenditure per adult equivalent where farmers face two regimes (1) to join and (2) not

to join agricultural cooperatives specified as follows:
Regime 1: Yli = 0(1]15 + ey {f C,‘ =1 (7a)
Regime?2: Yo = ayfy+ey if Ci=0 (7b)

where Y; is household consumption expenditure per adult equivalent in regimes 1 and
2 and J; represents a vector of exogenous variables expected to determine consumption
expenditure. The error terms are assumed to have a trivariate normal distribution, with 0
mean and non-singular covariance matrix expressed as:

Y . Oeu
coviey,ex thi) = | . 0%  Oeu (8)

2

Oy

where 2 is the variance of the error term in the selection Eq. (6), 02, and 02, are the

variances of the error terms in the outcome functions Eq. (7a) and (7b), and ¢,,, and
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0Oe2, represent the covariance of ujer; and ey;. The expected values of e; and e,; condi-

tional on the sample selection are non-zero:

Eleyi|Ci = 1] = 0e1n 2(({221)) = e (9a)
and
Eley|C; = 0] = oeau % = Oeauhai (9b)

where ¢(.) is the standard normal probability density function, @(.) the standard normal

_ ¢(Bxi) __9(Bx)
= i) and doi = o7

cumulative density function, and 1y;

Definitions of explanatory variables and development of hypothesis

As presented in Table 5 in the “Appendix”, we have included personal, house-
hold, socioeconomic, institutional, and geographic location variables in our ana-
lysis. The selection of those variables is guided by previous empirical literature
(e.g., Bernard et al. 2008; Gebremedhin et al. 2009; Matuschke and Qaim 2009;
Wanyama et al. 2009; Ito et al. 2012; Fischer and Qaim 2012; Abebaw and Haile
2013; Bernard et al. 2013; Verhofstadt and Maertens 2014; Mojo et al. 2015; Ma
and Abdulai 2016).

Among the personal characteristics of the household head, previous studies (such
as Bernard et al. 2008; Bernard and Spielman 2009) indicated that the age of the
household head has a positive and significant relationship with cooperative mem-
bership while the works of Ito et al. 2012; Abebaw and Haile 2013; and Bernard et
al. 2013 confirmed that age has a non linear effect. Educational level of the house-
hold head is another personal variable that can determine cooperative membership
positively (Bernard and Spielman 2009; Verhofstadt and Maertens 2014; Mojo et al.
2015). As confirmed by Abebaw and Haile (2013), sex of the household head can
also influence the membership decision. They indicated that male-headed house-
holds are more likely to participate in agricultural cooperatives than female-headed
households.

Concerning the socioeconomic variables, Abebaw and Haile (2013) indicated that the
position of the household head in the community has a direct relationship with
cooperative membership. Previous studies also showed that family size is another vari-
able that affects the membership decision positively (Mojo et al. 2015; (Bernard and
Spielman 2009). Empirical results also indicated that participation in off/nonfarm activities
can influence cooperative membership positively and significantly (Fischer and Qaim
2012; Abebaw and Haile 2013).

To be a member of cooperatives, earlier studies indicated that farmers’ asset owner-
ships also matter. For instance, size of owned land and livestock holdings are found to
have a positive effect on cooperative membership (Mojo et al. 2015; Abebaw and Haile
2013; Francesconi and Heerink 2011). Contrary to this, Verhofstadt and Maertens
(2014) indicated that owning more land decreases the likelihood of being a cooperative
member whereas others (such as Bernard and Spielman 2009; Ito et al. 2012) showed
that both the poorest and the wealthiest farmers are least likely to participate in agri-
cultural cooperatives.



Ahmed and Mesfin Agricultural and Food Economics (2017) 5:6 Page 10 of 20

Several institutional variables can also influence participation in cooperatives. For
instance, Fischer and Qaim (2012); Abebaw and Haile (2013); and Verhofstadt and
Maertens (2014) have indicated that distance to the nearest road has a negative and sig-
nificant relationship with households’ participation in farmers’ groups. Additionally,
proximity of the cooperative office has a significant influence indicating the effects of
farmers’ geographic locations on participation decisions (Mojo et al. 2015).

Results and discussion

Descriptive statistics

Table 1 presents the summary statistics between agricultural cooperative members
and nonmembers. As observed in the table, about 85% were male-headed house-
hold. Age of the total sample respondents ranged from 17 to 80 years with a
mean of about 37 years. On average, the sample respondents have been engaged
in farming for 20 years and about 64% of the sample household heads did not
attain formal schooling.

The mean family size of the sample households measured in adult equivalent (AE)'°
was 5.12. On average, sample respondents have 4.4 children who are aged less than 16.
On average, respondents own 1.16 oxen and they own 3.44 units of livestock measured
in tropical livestock unit (TLU) which is equivalent with 0.72 TLU per adult equivalent.
The size of land owned by the sample respondents ranges from 0.5 to 24 quxi*' with an

Table 1 Characteristics of sample respondents

Variables Nonmembers Members Combined
Mean Std. Err. Mean Std. Err. Mean Std. Err.

Age 3648 0.98 3791 117 3717 0.76
Sex 0.84 0.03 0.87 0.03 0.85 0.02
Education 0.30 0.04 041 0.04 0.36 0.03
Farming experience 20.36 0.96 18.98 0.90 19.69 0.66
Social responsibility 0.11 0.03 0.64 0.04 0.36 0.03
Land owned 7.55 0.38 8.08 041 7.81 0.28
Number of oxen 0.96 0.08 1.36 0.19 1.16 0.10
Off/nonfarm activity 0.09 0.02 0.24 0.04 0.16 0.02
Market information 0.84 0.03 0.79 0.04 0.82 0.03
Market distance 445 052 5.98 0.70 5.19 044
Coop office distance 246 0.27 1.57 0.17 203 0.16
Livestock in TLU 294 0.19 3.99 0.73 345 037
Family aged delow 16 447 0.31 434 023 440 0.20
Family aged above 50 0.27 0.10 0.60 0.12 043 0.08
Family size in AE 4.99 0.25 5.26 0.21 5.12 0.16
TLU less oxen 1.98 0.14 263 0.56 229 0.28
TLU per AE 0.66 0.05 0.79 0.10 0.72 0.05
Land per AE 1.79 0.12 1.78 0.12 1.79 0.09
Babile 0.60 0.04 0.55 0.05 0.58 0.03
Gursum 022 0.04 0.21 0.04 022 0.03

Fedis 0.18 0.03 0.23 0.04 0.20 0.03
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average size of 7.81 quxi, which is equivalent with 1.79 quxi per adult equivalent. Thirty
six percent of respondents have a social responsibility such as a security guard (Militia),
member of the local administration, and religious or traditional leadership. Sixteen per-
cent of respondents are engaged in non/off farm activities. Out of the total of the
respondents, 82% have access to market information. The sample respondents are,
on average, 522 and 1.3 km far from the market and farmers training center,
respectively.

Determinants of cooperative membership

This sub-section presents the result of the logit regression model, which was used to
estimate the propensity score for matching the cooperative members with nonmem-
bers. The dependent variable in the logit model is coded as 1 if the household head is a
member of agricultural cooperatives and 0 for nonmembers. The model sufficiently
fitted the data at the 1% level (LR y* (14) = 103.01; Prob > y* = 0.000).

The result of the logit model, presented in Table 2, indicated that the position of the
head in the society, distance to the nearest market, distance to the cooperative office,
size of owned land, and location dummy for Babile districts are the significant variables
that determine smallholders” decision to joining agricultural cooperatives.

As expected, the involvement of the household head in social responsibility deter-
mines the probability of agricultural cooperative membership significantly. The result is
plausible as participation in social responsibility eases access to relevant information
about the benefits of agricultural cooperatives. This result is in line with the finding of
Abebaw and Haile (2013).

Distance to the nearest market has a positive relationship with cooperative mem-
bership, which justifies that farmers located near to a market are less dependent

on group activities. In contrast, farmers who are far from the market place may

Table 2 Result of the logit model of factors determining cooperative membership

Variables Coef. Std. Err.
Age 003 0.03
Sex 0.62 0.50
Educational 025 038
Social responsibility 2587 038
Off/nonfarm activity 0.69 048
Market distance 0.07° 003
Farming experience -0.03 0.03
Coop office distance -0.16° 0.09
Land owned 0.09° 0.04
Number of oxen 020 0.17
Family size in AE -0.08 0.08
TLU less oxen 0.00 0.06
Babile -139° 049
Gursum -0.90 0.58
Cons -1.89 0.87

2% and © significant at 1, 5, and 10% probability level, respectively
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expect higher returns of cooperatives and are hence more likely to join agricultural
cooperatives. This is plausible since farmers located near to the market have better
access to markets anyway, so that they are less dependent on agricultural coopera-
tives. On the other hand, farmers who are distant from the markets face higher
transaction costs, which makes cooperative membership more beneficial (Verhof-
stadt and Maertens 2014). Fischer and Qaim (2012) also obtained the same rela-
tionship between distance to the nearest market and probability of agricultural
cooperative membership.

The results also indicate that distance to the cooperative office has an inverse rela-
tionship with the probability of agricultural cooperative membership. This is justifiable
because when the cooperative office is close to the household head, the cost of time
and labor that the farmer spends to communicate with cooperative officers will be
reduced. Those farmers who are close to the cooperative office will also have more
knowledge about the cooperatives and their benefits.

The size of the land holding has a positive and significant effect on the prob-
ability of membership. This is reasonable, because larger farms are not only
wealthier but also have a higher capacity to expand agricultural production that
in turn forces the farmer to join cooperatives to sell the product and to access
farm input easily. The result is consistent with the findings of Thorp et al. (2005)
and Francesconi and Heerinck (2010) who revealed that the poorest farmers are
excluded from agricultural cooperatives. Ito et al. (2012) also vindicated that
smallholder farmers opt to self-exclude from participating in agricultural coopera-
tives if the costs of membership are greater than the returns obtained from
membership.

Impact of cooperative membership on consumption per adult equivalent
After implementing the logit model for cooperative membership, we estimated the pro-
pensity scores. The estimated propensity scores for the whole sample range between
0.0174 and 0.9933 with mean score of 0.4797. The propensity scores for nonmembers
vary between 0.0174 and 0.9138, and for members, they vary between 0.1268 and
0.9933. Thus, the common support region, where the values of propensity scores of
both treatment and comparison groups can be found, is given in the range between
0.1268 and 0.9138. Observations whose propensity scores lie outside this range are
dropped from the sample.

Table 3 reports the estimation results for the average treatment effect on the treated
(ATT) of the outcome variable using PSM techniques under different matching estima-
tors. The impact estimates indicate that agricultural cooperative membership has a

Table 3 Average treatment effect of cooperative membership under different algorithms

Matching algorithm ATT

Radius 0.228°
Kernel 0.197¢
Nearest neighbor 0.265°
Stratification 0.176°

2% and © significant at 1, 5, and 10% probability level, respectively
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positive and significant impact on the welfare of the farmers measured in annual con-
sumption expenditure per adult equivalent. This finding is in line with the results of Ito
et (al. 2012) and Verhofstadt and Maertens 2014) who examined the role of agricultural
cooperatives on poverty reduction.

Using the nearest neighbor algorithm, cooperative membership was found to have
26.5% higher consumption per adult equivalent than the nonmember counterfactual.
Applying a radius matching algorithm, the result also showed that the members
expenditure is 22.8% higher. Similarly, the stratification algorithm showed that there is
a significant difference, amounting to 17.6%, in expenditure per adult equivalent
between the two groups.

To check the robustness of our results from PSM findings, we also employed ESR
that can control for unobservable selection bias. The result of the full information max-
imum likelihood estimates of the ESR model is reported in Table 4. The second column
presents the estimated coefficients of selection Eq. (6) on joining cooperatives whereas
the fourth and sixth column presents the consumption expenditure for households that
are and are not members of agricultural cooperatives.

Results from the model show that the estimated coefficient of correlation be-
tween the cooperative membership equation and the consumption expenditure
function is negative and significantly different from 0 for nonmembers of agricul-
tural cooperatives. The result suggests that individuals who are not members of
agricultural cooperatives have less consumption expenditure per adult than a
random individual from the sample does. More specifically, the result reveals that
if nonmembers had been members of agricultural cooperatives, their consumption
per adult equivalent would have been higher. This implies that agricultural

Table 4 Full information maximum likelihood estimates of the switching regression model

Variables Selection Nonmembers Members
Coef Std. Err. Coef Std. Err. Coef Std. Err.

Constant —-0.781 -0.781 9.495° 0.229 8.904° 0.247
Age 0.018 0.018 -0.004 0.006 0.005 0.010
Farming experience -0.010 0.019 —-0.002 0.007 —-0.007 0.010
Education 0.273 0.242 0.039 0.086 0.161¢ 0.086
Off/nonfarm activity 0.713E-04 0.000 0.125E-04 0.101
Family aged below 16 -0.038 0.054 —-0.095% 0.021 -0.062° 0.011
Family aged above 50 0.142¢ 0.077 0.027 0.041 —0.081 0.113
TLU per AE 0.199 0.142 0.042 0.088 0.042 0.088
land per AE 0.109 0.112 0.059° 0.032 0.062° 0.034
Market distance 0.017 0.018 —0.003 0.008 -0.015° 0.008
Babile -0.782° 0347

Gursum -0.337 0440

Coop office distance —-0.101 0.076

Social responsibility 1.693° 0.238

SIGMA 0.406° 0.027 0.387° 0.027
RHO —0423° 0205 0087 0374

2% and © significant at 1, 5, and 10% probability level, respectively



Ahmed and Mesfin Agricultural and Food Economics (2017) 5:6 Page 14 of 20

cooperatives increased household welfare measured in terms of consumption expenditure
and supports the findings of the PSM model.

Furthermore, the result also indicates that the impact of cooperative membership
on welfare is not the same for all members. In particular, cooperatives improve the
welfare for literate members significantly more than that of illiterate members. The
result also indicates that cooperatives improve the welfare for members who have
more land per adult equivalent significantly more than for members who own
smaller sizes of land in adult equivalent. The finding implies that the cooperatives
under study are most effective in improving wellbeing among cooperative members
with relatively larger landholdings per adult equivalent. Given our finding of the
logit results presented in Table 2, this indicates the positive role that the size of
owned land has on cooperative membership. Moreover, these findings imply that,
even among the members of the cooperatives, those who own larger land per
capita are getting the most out of the cooperatives. This might indicate that there
is a trade-off between efficiency and equity (or exclusiveness and inclusiveness) in
the agricultural cooperatives working in the study area. As emphasized by Tefera
et al. (2016), the trade-off between efficiency and equity has become more relevant
for agricultural cooperatives in Ethiopia, as cooperatives are transforming into or-
ganizations that are more commercial. Our finding is consistent with the work of
Verhofstadt and Maertens (2014) who indicated that cooperative membership is
not effective for improving welfare for land-poor or near-landless farmers. The
impact of cooperatives on welfare is also larger for members who have fewer num-
ber of children aged below 16 and who are close to the nearest market.

Conclusions

This study analyzed the inclusiveness of agricultural cooperatives and evaluated the
potential impact of agricultural cooperative membership on household welfare mea-
sured by consumption expenditure based on data collected from the eastern part of
Ethiopia. The results indicate that cooperative membership favors farm households
who have social responsibility with large land holdings and those who are far from mar-
kets and close to the cooperative offices. Hence, the agricultural cooperatives in the
study area are to some extent exclusive.

We estimated the impact of agricultural cooperative membership by applying
propensity score matching and endogenous switching regression methods. This
helps to estimate the true welfare effect of agricultural cooperative membership
by controlling for the self-selection problem on joining decisions. Our results
indicate that agricultural cooperatives are effective in improving the wellbeing of
the rural community. The impact estimation from the propensity score matching
suggests that agricultural cooperative members have significantly higher consump-
tion per adult equivalent than nonmembers. The result from the endogenous
switching regression also confirms that individuals who are not a member of agri-
cultural cooperatives have lower consumption expenditure per adult equivalent
than a random individual from the sample would have, and their consumption
expenditure would have been higher if they were a member of agricultural

cooperatives.
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Furthermore, the analysis also indicates that cooperative membership has a heteroge-
neous impact on wellbeing among its members. We found that cooperative member-
ship is effective at improving wellbeing for more-educated household heads that have
fewer children and a larger land size per capita.

Hence, cooperatives should not be viewed as a sufficient means to target the
poorest of the poor farmers. Cooperatives can be considered as an alternative
means of improving the wellbeing of the agrarian community. Thus, further pro-
moting, deepening, and supporting cooperatives as appropriate rural organizations
is recommended. However, participation into cooperatives could be more pro-poor
by avoiding entry barriers in the future. Hence, efforts have to be made to tackle
factors that are impeding land-poor households from participating in agricultural
cooperatives.

In conclusion, the results of the study provide information to policy makers and
other stakeholders on how to improve farmers’ participation in agricultural cooper-
atives. These findings stress the need for appropriate policy formulation and imple-
mentation which improves farmers’ participation in cooperatives as this is expected
to have multiplier effects ranging from farm productivity growth to economic growth
and poverty reduction at the macro level.

Endnotes

To see more regarding the role and potential of cooperatives in poverty reduction,
please refer to Simmons and Birchall (2008) and Tefera et al. (2016).

*Wellbeing and welfare are used interchangeably.

3Ethiopian People’s Revolutionary Democratic Front

“Dega ecological zone lies between 2300 and 3200 m altitude with 900-
1200 mm/year of rainfall and average annual temperature of 11.5 °C. Weynadega
lies in at an altitude of 1500-2300/2400 m with rainfall of 800-1200 mm/year
and average annual temperature of 20.0-17.5/16.0 °C. Kola’s altitude is from 500 to
1500/1800 m with rainfall of 200-800 mm/year and annual temperature of 27.5-20 °C
(MoA 2000).

°Chat (Catha edulisor) is an evergreen plant used commonly for mastication and its
sympathomimetic actions (Cox and Rampes 2003).

®Kebele is the smallest administrative hierarchy in Ethiopia.

"Hidden bias arises if there are unobserved variables that affect both participation in
cooperatives and the outcome variable of interest (Abebaw and Haile 2013). If there is
a hidden bias, matching estimators are not robust (Rosenbaum 2002).

8We thank an anonymous reviewer for bringing this issue to our attention.

Endogeneity problems arise when unobservable characteristics of farmers affect both
the decision to be a member of agricultural cooperatives and the welfare outcome,
resulting in inconsistent estimates of the impact of agricultural cooperatives on house-
hold welfare.

1%Family size is calculated by converting difference in age and sex of members of the
family members using the conversion factor given in Table 7 in Appendix, and Table 6
in Appendix indicates the conversion factor used to compute TLU.

" quxi is a local measurement unit equivalent with 1/8 of a hectare.
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Appendix

Table 5 Description of explanatory variables and hypotheses

Variables Description Expected effect
on membership

Age Age of the household head +,

Sex Gender of the household head; 1 if male and 0 e
otherwise

Education Educational status of household head; 1 if attended “+"
some form of education 0 otherwise

Farming experience Number of years since the household head started +"
agricultural production

Social responsibility The position of the household head in the society; “+"
1 if the head has social responsibility and 0 otherwise

Number of oxen Number of oxen the household owned “+"

Off/nonfarm activity Participation in off/nonfarm activity; 1 if the head —r
participates in off/nonfarm activities and 0 otherwise

Market distance Distance from the respondent’s residence to the "
nearest market measured in kilometer

Market information Access to market information; 1 if the household !
head has access 0 otherwise

Coop office distance Distance from the respondent’s residence to the —"
cooperative office in kilometer

Family aged below 16 The numbers of family members of the respondent "
who are aged below 16

Family aged above 50 The numbers of family members of the respondent —r
who are aged above 50

Family size in AE Family size expressed in adult equivalent L

Livestock in TLU Size of livestock the household own measured in
tropical livestock units

TLU less oxen Size of livestock the household own except the +"
number of oxen expressed in tropical livestock units

TLU per AE Size of livestock owned by the household measured in +"
tropical livestock units expressed per adult equivalent

Land owned Size of land owned by the household measured in quxi “+"

Land per AE Size of land owned by the household expressed “+"
in adult equivalent

Babile The household lives in Babile district 4=

Gursum The household lives in Gursum district “+"

Fedis The household lives in Fedis district “+"

Page 16 of 20
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Table 6 Conversion factors used to estimate tropical livestock unit (TLU) equivalents

Animal Category TLU
Calf 0.25
Donkey (young) 0.35
Weaned Calf 034
Camel 1.25
Heifer 0.75
Sheep and goat (adult) 0.13
Cow and ox 1.00
Sheep and goat (young) 0.06
Horse 1.10
Chicken 0013
Donkey (adult) 0.70

Source: Storck et al. (1991)

Table 7 Conversion factor for computation of adult equivalent

Adult equivalent

Age group (years) Male Female
<10 0.6 0.6
11-13 09 08
14-16 1 0.75
17-50 1 0.75
>50 1 0.7

Source: Storck et al. (1991)

Table 8 Result of the placebo regression

Variables Coef Std. Err.
Cooperative membership 0.026 0.085
Age 0.137° 0.005
Sex —-0.095 0.102
Education 0.031 0.080
Farming experience -0.001 0.006
Social responsibility 0.123 0.087
Off/nonfarm activity 0.091 0.099
Distance to market -0.005 0.005
Distance to cooperative 0.008 0.017
Land owned 0.000 0.009
Oxen -0.020 0.038
Family size AE 0.021 0016
TLU less ox -0.006 0013
Gursum -0216° 0.121
Babile -0.125 0.100
cons -1.588° 0171

@ and € significant at 1, 5, and 10% probability level, respectively
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Abbreviations
ATT: Average treatment effect of the treated; CSA: Central Statistic Agency; ESR: Endogenous switching regression;
PSM: Propensity score matching; SSA: Sub Saharan Africa
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