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The government of Ethiopia has technically and financially encouraged cooperative societies in order to play
significant role in ensuring food security. This study thus investigated the impact of cooperative societies on
ensuring household food security in Tigray region using 400 sample households, household survey and Heckman
two-stage model. The study confirms that cooperatives have contributed substantial roles in ensuring food security
in the study area through increasing income sources, creating employment, and supplying inputs and consumer
goods at reasonable price. The adult-equivalent income and expenditure of cooperative members are statistically
different from the nonmembers during 2009 and 2010 (P<0.05). The inter-time comparison method indicates that
there are statistically significant difference in per adult- expenditure and -income of the members before and after
joining the cooperatives (P<0.05). The study found that 21% of the members are food insecure while the figure for
the nonmembers is 36% (significance difference at P<0.01). Cooperative society is among the major determinant
of household food security in the study areas (P<0.05). This justifies that expansion of cooperative societies is an
important tool to minimize the food insecurity problem in the country. The study is also vital for policy makers,
students and researchers to draw lessons on how cooperative societies reduce food security. Thus, the government
should give attention for the expansion and diversification of cooperatives in order to join more people and then

achieve food security.
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Introduction

The agriculture sector is the backbone of the Tigray
region (Ethiopia). It had a share of 45% of the
regional GDP, 85% of the regional export earnings,
38% of the government taxing revenue and 85% of
the employment opportunity in 2010. It also provides
input for the non-agriculture sector (MoFED, 2011).
However, its productivity is very low because of high
dependence on backward technology, unpredictable
natural factors and family labor. As a result, the
region has encountered with recurrent drought and
food insecurity problem (Mitiku, 2006). More than
35 % of the regional population lived below the
regional poverty line (MoFED, 2011).

As a solution, the regional government associated
with concerned organization has given priority for the
establishment and expansion of cooperative societies,
small business enterprises and irrigation farming
(Tadesse, 2002) because these are considered an
engine for ensuring food security, reducing poverty
and bringing sustainable development given land,
labor and water resources of Ethiopia. By taking this
as good initiative for development, the federal
government has approved principles, regulations and
directives of cooperative societies under proclamation

No. 147/1998 in 1998. The proclamation allows
persons who live or work within a particular area in
the country to voluntarily and democratically
establish a cooperative society (FCC, 2010).

Preparing and approving cooperatives act at a
national level is a common practice in other countries
since cooperatives are considered as a basis for
development. For example, the South African
government is promoting cooperative organizations as
a major actor in economic and social development
through creating employment, generating income,
enhancing small-scale farmers and eradicating poverty
(RSA 2005). Different studies show a positive and
significant effect of cooperative societies on poverty
reduction through employment generation, women
empowerment and market stabilization (Coon &
Leistritz, 2001; Merrett & Walzer, 2001, Groves,
1985; Kebeer 2005, Baviah, 2006, Sobrado, 2000;
Hallett, 2001; Glasbergen, 2000; Pichiavaram, 2003;
Dayandiach, 2004 & Fairbairn, 1999).

Other studies have found insignificant contribution
of cooperative societies to ensuring food security and
reducing  poverty because of  heterogeneous
membership, organizational management, passive
participation, absence of trust among members, equal-
sharing of dividend regardless the level of participation
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and so forth problems (Dongfeng, 2012, Andrew,
2001, Guest, 2004, Max et al. 2011, etc.). The
government of Tigray region (Ethiopia in general) has
invested more for cooperative societies regardless
these mixed and contradiction research findings.
Cooperative members have provided various technical,
material and financial incentives. The government has
also provided cooperative societies a legal supportive
framework and accordingly; many people have
organized in groups and established various
cooperatives. The number and types of the cooperative
societies have dramatically increased (FCC, 2010).

However, the impact of the cooperatives on food
security has not studied. The available cooperative
studies (literatures) in the region are Veerakumaran,
2003, Fitsum, 2003a & Tadesse, 2002, which were
dealt about the historical movement and development
of cooperatives in the country starting from 1950s.
For this fact, the aim of this study was to investigate
the impact of cooperative societies in ensuring
household food security using household survey, and
Heckman selection two-stage model. Consequently,
the study enabled to produce relevant research
outcome for policy makers, interventionists and other
economic actors.

Cooperative Empirical Study

Cooperative society defined as an autonomous
association of persons united voluntarily to meet their
common economic, social and cultural needs and
aspirations  through a  jointly owned and
democratically-controlled enterprise (ICA, 2005).
Food insecurity also defined as a limited availability of
nutritionally adequate and safe foods (Carlson, 1999),
and insufficiency of money to meet dietary energy
requirement (Tarasuk, 2001). Many studies have been
conducted on the cooperatives and household food
security. Zeuli (2002) made a study on the importance
of cooperatives for employment using the Social
Accounting Matrix in the rural areas of Wisconsin
state via cross section data. 798 cooperatives have
generated 17413 full-time and 60211 part-time jobs.
He concluded that the cooperatives are a basis for
unemployment reduction.

Using 1996 and 2001 years panel data, Coon and
Leistritz (2001) studied the importance of cooperatives
in  Minessesota. The study was covered 337
cooperatives, of which 58 % were agricultural
cooperatives. The result shows that the cooperatives
have provided 9078 direct jobs and 42290 secondary
(induced) jobs. As a result, the livelihood of the
employed individuals has grown by about 1.2% per
annum. They concluded that cooperative societies have
virtually solved unemployment problem in the state.
Merrett and Walzer (2001) also undertook a study in

the same state by considering 425 cooperatives using the
same methodology and concluded that cooperatives
have significantly induced the expansion of locally
based businesses, which are generated huge job
opportunities for the local communities.

Groves made a study about the role of
cooperatives on market stabilization in Madison city,
USA. The study randomly selected 24 types of
cooperatives. The finding indicated that cooperatives
have considerably stabilized the local markets through
distributing inputs to farmers and outputs to customers
at the reasonable prices, and providing economic
agents with timely and relevant market information.
By serving as an intermediary agent between the
producers and consumers, cooperatives have met the
challenge of market failure. He concluded that
cooperative institutions are the foundation of better life
in rural communities by stabilizing the local and ever
fluctuating market (Groves, 1985).

Most women in developing countries have limited
access to productive resources, which hampered them
not to earn incomes and actively participate in
economic and political conditions (Kebeer, 2005). In
this situation, cooperative institutions have played
significant roles in empowering poor women.
UNDAW (2001) defined empowerment as the process
by which people who are powerless become aware of
the power dynamics at work in their lives context,
develop the skill and capacity for gaining some
reasonable control over their lives, exercise this
control without infringing upon the rights of others
and support the empowerment of others.

Women in Bangladesh were highly discriminated
and were not participating in productive activities. The
government motivated them to organize themselves
under cooperatives and solved their problem together.
They have organized and formulated cooperative
institutions. Hence, they have addressed gender
inequalities by mobilizing saving from members to
develop members’ businesses. Because of the
cooperatives, women are able to visit the health center
without getting permission from male household heads
(Baviah, 2006).

Cooperatives are essential to escape the limitation
of isolation, financial shortage and lack of experience
by capturing of economies of scale and scope
(Sobrado, 2000). Hallett (2001) made a study on the
significance of cooperatives on  environment
rehabilitation and natural resource conservation. He
found that cooperatives have provided nursery services
in rural Canada. They have also participated in
promoting integrated pest management, supporting soil
and water conservation, and promoting a low
disturbance conservation tillage system. For instance,
cooperatives in Western Europe have initiated farmers
to integrate environmental values into their production
system (Glasbergen, 2000). Cooperatives have also



addressed environmental repercussion of industrialized
agriculture, including the waste-management problem
of concentrated animal feeding operation (Walter, 2003).

Pichiavaram (2003) has made a comparative study
between state and cooperative farming system
contribution to gross domestic product in India using
panel data from 1994 to 2002. The result indicated that
agricultural cooperatives have produced more output
with higher productivity than state owned agriculture,
with an average annual growth rate was 5 % higher
than the state owned. The cooperative sector has also
contributed more to GDP (14 %) and agriculture output
(37 %) than state agriculture, which respectively
contributed 1.2 % and 9 %.

A similar study was carried out in the Sudan about
the roles of agricultural cooperatives in the national
economy using four consecutive years’ panel data
(2000-2003). 97 sample cooperative societies were
selected for the study. The result showed that these
cooperatives have contributed on average about 23 %
of the gross national product. It also indicates that the
average annual expenditure and income of members
have dramatically improved in a short period by 13%
and 19 %, respectively. The study concluded that
agricultural cooperatives are important for expanding
household income and expenditure (Dayandiach, 2004).

Another study was conducted in Canada by using
eight years panel data on the roles of cooperative
societies on the economic growth. The study selected
270 different cooperative societies. The result indicates
that agricultural cooperatives have contributed 27 % of
the gross agricultural output and 2.5 % of the national
GDP. The annual income and expenditure of members
have increased by 5 %. Consequently, governmental
and other organizations have provided substantial
support for this sub sector to facilitate the growth rate
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of the economy. The study concluded that expansion
of agricultural cooperatives is a good means of
achieving food self-sufficiency at a household level
(Fairbairn, 1999).

In Israel, there was a frequent and serious food
insecurity problem while the state-owned agriculture
was the dominant. In order to solve the problem, the
government has shifted its attention to cooperative
agriculture and has encouraged cooperative societies,
which, after that, accounted on average for 25 % of the
total agricultural output and 3.9 % of the gross
domestic product of the country. The livelihood of
members has substantially increased. The authors
concluded that cooperatives have been instrumental in
solving the precarious food situation problem in the
country (Smeeding et al. 1990). Generally, cooperative
societies have played significant roles in attaining food
security through different initiatives.

The Study Area

This study was conducted in Tigray region (Northern
Ethiopia). It extends from 12° to 15° northern latitude
and 36° 30’ to 41° 30’ eastern longitude (Bhatta,
2004). The region has common borders with Amhara
region, Afar region, Eritrea, the South Sudan and the
Sudan in the south, east, north, northwest and west,
respectively. It has six administrative zones, 36
woredas (districts) and 550 tabias (villages). The
region had a total population of about 5.1 million in
2010, of which, 51 % were females and 80 % lived in
rural areas. More than 85 % of the population depend
their livelihood on agriculture sector. More than half of
the total population lived in absolute poverty and are
food insecure (CSA, 2011 & MoFED, 2011).

- H.\W. Zone Tigray
[ Southern Zone Tigray

I Mekelle Zone
[ 1 Easterm Zone Tigray
[] Central Zone Tigray

l:l TWesterm Zone Tigray

Al Study Village

Figure 1. Map of Tigray region (Northern Ethiopia).
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Sampling Technique

The study was randomly selected one woreda from each
administrative zone of the region. The study also
randomly selected a tabia from each woreda. The study
was used randomness because they are cooperatives in
all tabias though differs in financial and other capacities.
The study randomly selected 400 households.
Accordingly, the sample households were 160 member
households and 240 nonmember (control group)
households. Thus, the study was used three-stage
sampling technique for the household sample unit.

There are many and different types of cooperative
societies in the region. According to the Annual Report
of the Regional Cooperative Bureau, there are more
than 20 types of cooperative societies (2010). The
financial resources retarded to consider all types.
Accordingly, the study was purposively selected
irrigation, beekeeping and multipurpose cooperative
societies using more capital budget, tabia level of
distribution, number of members and number of
employees. Finally, the study arranged six group
discussions at woreda level with purposefully selected
key informants from cooperatives, non-government
offices, communities, local leaders and government
offices.

Data Collection Method

The study was used different data collection methods
to collect reliable and high-quality data. Household
survey was used to gather demographic data,

Y, =B+ .68 X, +&  where, g
i=1

Where Y; -the dependent variable, X, Is a vector of
observed explanatory variables and ¢&;is the error

term of the study for ach respondenti. The study
measured the food security dependent variable using
the demand-side of expenditure approach because
supply side doesn’t show the household entitlement
over the production supply (Fitsum, 2003b),
expenditure approach better captures long-run
welfare and better reflects the household’s ability to
meet their basic needs (Rueben et al. 1978) and the
respondents may not tell the exact number they have
earned and may also not remember the amount of
income that they have earned (Fitsum, 2003b).

socioeconomic  variables, cooperative variables,
institutional data, services data, village variables, food
security variables and so on. The questionnaire was
pretested with 10 randomly selected households to
determine the ability of the respondents in answering
questions, and test the adequacy of the questions.

A group discussion was also arranged with
representatives from cooperative members, local
communities, non-government offices, local leader
committee and government offices to collect
additional information and inner feeling. Moreover,
intensive interview was made with key informants to
collect detailed information for case study purpose.
Finally, the study was employed desktop survey to
collect secondary data from journals, cooperative
records and other documents to evaluate the previous
studies with the present study.

Econometric Model Specification

This study used two-sample t-test to compare the
income and expenditure between members and
nonmembers using 2009 and 2010 as well as estimate
the income and expenditure difference of the
members between the pre-and post-intervention
period. The study also used the Heckman model to
examine the impact of the cooperative societies on
the household food security from among other
household food security influencing factors. The
dependent variable of the study is expressed as
indicated in equation 1

~ N(0, 52 F=1,2,3, . N cceerrecensermmnennienn 1
( )

The study also used adult-equivalent it better captures
unequal share of members in the income and
expenditure (Fitsum, 2003b) whereas household size
method considers all members (baby, child, adult and
old) of the family having the same earning and
consumption capacity. The average adult-equivalence
scale is computed as adult male and female (15-60
years) is assigned 1; male above 60 years is 0.67;
female above 60 years 0.60; child (10-14 years) is
0.50; child (5 - 9 years) is 0.35 and child below 4
years is 0.20 (Sendalo, 1995). The average adult-
equivalent expenditure (HFS) of 2009 and 2010 years
is expressed as



Where, HFS is the outcome variable, which is the
ratio of total food and non-food expenditure (HE)
consumed by all members of the household per the

HFS; = B, + > B X, + D, + ¢
i=1

Where, D, is a dummy variable that is assigned one
for households participating in  cooperatives

otherwise zero, ando estimates the effect of
participation in cooperative. This is, however, treated
as endogenous because the probability to participate
or not is based on observable and unobservable

*

D
i=1

Where, Z includes membership in rural association,
attending public meeting, education, access to
cooperative training, information access (TV, radio,
mobile, etc), service access (transport, extension,
electricity), member of administrative committee,
farmland ownership and so forth. This equation is
used to construct a selectivity term know as “Mills

_ #6.2)) _
w(0.2,) Q- (—2))

Where, y and ¢@are the functions of density and

cumulative distribution of a standard normal variable,
respectively. With the inclusion of this extra term, the
coefficient in the second stage ‘selectivity corrected’
equation is unbiased (Greene 2003). The cooperative

E(HFS,;/D; >0) = B, + >_ B X,
t=1

Where, pzand y are the vectors of parameters which
measure the effect of variables X and Z. y refers the
average net wealth benefit from cooperatives. This
expression of conditional expectation shows that vy,
equals xz only when the errors &; and U; are non-
correlated (Gé,u = 0) otherwise. Therefore, €; is the

distributed error term N(0, o, 1— o, (A(A — 6Z))))
and estimate Band 5 — & oea Using Two-

Stage Least Square model of v, over X and A.All

the continuous explanatory variables in the second
equation were expressed in natural logarithms.

Respondent Profile

Household demographic information includes sex,
occupation, education, special skill and family size.
Household rural assets also include livestock,
farmland, income and wealth. The study result shows

=a,+ > .6,Z; +u; i=123..n

p(=oZ) ...

F S S A (—OZ,) @, T
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adult-equivalent family sizes (AE) of the household.
The model of the study can be written below by
combing equation 1 and 2

selection process (Greene 2003). Accordingly, this
model has two equations: cooperative participation
equation and cooperative food security equation. The
participation equation captures the factors that
influence households to join cooperatives. It is given

by

Ratio”. This selective term was included in the
second equation as independent variable to reflect the
degree of sample selection bias. Significant Mills
Ratio coefficient indicates the existence of an
unobserved selectivity bias and confirmation the
appropriateness of the Heckman model (Greene
2003). The inverse Mills ratio is given as

food security equation is only observed when

D, >0 and the equation after controlling the mill
ratio becomes

that male-headed households account about 65%. The
household average age is 45 years, and it ranges from
20 to 76 years. 60% of the households do have special
skills such as carpenter, mason, pot making, weaving,
hair dressing and traditional healer (Table 1).

The table also shows that the educational
background of the households varies from illiterate to
literate like in the religious school, literacy campaigns,
elementary school, secondary school, and vocational
and technical institution. 53% of the sample
households are literate in different educational levels.
The average household members are 5.3 and the
average family dependency ratio (proportion of
children below 18 years and elders above 60 years per
adults between 18-60 years) is 1.1. The household
consumer-worker ratio (total family sizes per number
of workers in the family cell) is on average 1.2.
However, not all members of the family are
economically productive because there are physically
unproductive members due to age and sex difference
(Sendalo, 1995 & Fitsum, 2003b). Table 1 show that
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the labor-adult equivalence ratio in the study area is
4.2. Tropical Livestock Unit (TLU) is an
international unit used to measure for livestock. 1
TLU equals 1 camel; 0.7 ox/cow; 10 sheep/goats; 0.5
donkey/bull; 0.45 heifer/calf; 0.7 mules; 0.8 horses or

100 chickens (Bharat 2004). Land and animals are
the basis of rural livelihood. Livestock, farmland and
number of oxen in the study areas are 3.4 TLU, 2.5
tsimad and 1.6, respectively.

Table 1. Household demographic and socioeconomic statistics (Mean value)

Household Head Variables Members (n=160)  Nonmembers Total samples  T-Value
(n=240) (n=400)
Age 44.4 Years 45.8 Years 45 years 1.27
Male- headship 65% 66% 65 % 0.93
Special skill 57% 62% 60% 0.35
Literate rate 53% 53% 53% 0.89
Adult equivalence 4.63 4.78 4.2 1.54
Average family sizes 5.36 5.23 5.3 145
Dependency ratio 1.12 1.14 1.1 1.20
Consumer worker ratio 1.27 1.23 1.2 0.52
Livestock equivalence 3.63 3.24 3.4 5.81%**
Average farmland 2.52 2.47 25 1.12
Number of oxen 1.81 1.45 1.6 4.49***

***: Significant at 1% (P<0.01%).

The pooled-variance two-sample t-test shows that
there are no statistically significant differences in
literate rate, family sizes, household age, special skill,
household headship, adult equivalence, farmland,
consumer-worker ratio and dependence ratio between
member and nonmember households at 5%
significance level. In contrast, there are statistically
significant differences in a number of oxen and
livestock equivalent (using 2009 and 2010 data) in
the study area between member and nonmember
households at 5% significance level.

Household Welfare Situation

The study examined the different household income
sources. Rural people earn incomes from on-farm and
off-farm activities, food-for-work, safety net
programs, remittance and self-employment like a
mason, carpenter, tailor, hair dressing, weaving and
so forth (Fitsum, 2003b). The group discussants of
the study explained that cooperative members have
earned additional incomes from the cooperatives in
the forms of employment, financial support and
dividend share. Nonmembers may not, however, earn
these incomes. Thus, cooperative societies are an
important and additional source of household
incomes in the study areas.

Table 2. Comparison of income and expenditure of members before and after intervention.

Welfare indicators Before Joined After Joined T-Value
Incomes 4912 8639 10.028***
Expenditure 4107 6000 8.499***

***: Significant at 1% (P<0.01%).

The study compared the present incomes and
expenditure of the members (2009-2010 years data)
with the baseline data, which found from the
cooperatives and the woreda bureau of cooperative.
Table 2 demonstrates that the present income and
expenditure of the members have substantially
increased compared to the situation before

intervention into cooperatives. The mean income
difference between the two periods was about Birr
3700, and similarly, it was about Birr 1900 for the
mean expenditure difference. The two-sample t-test
shows that there is statistically significant difference
in average income and expenditure between the two
periods at 1% level.

Table 3. Comparison of income and expenditure between members and nonmembers.

Welfare indicators Members Nonmembers T-Value
Incomes (2009 — 2010) 8639 5866 6.343***
Expenditure (2009 — 2010) 6000 4539 4.209***

***: Significant at 1% (P<0.01%).



A comparison of income and expenditure between
members and nonmembers using 2009 and 2010
years data was another objective. Table 3 indicates
that the average income of the member was about
Birr 8600 and Birr 6000 for a nonmember. On the
other hand, the nonmember has, on average, spent
about Birr 4500 and the member has spent about Birr
5800 on food and nonfood items. The pooled two-
sample t-test illustrates that there is statistically
significant difference in the average income and
expenditure between the member and nonmember
households using 2009 and 2010 years data at 1%
significance level. Therefore, cooperative societies
are the basis for an additional incomes and
expenditure.

The average per-adult-equivalent household
income per annum during 2009 and 2010 for the
members was Birr 1866 while the corresponding
figure for nonmember was Birr 1228. Similarly, the
average per-adult-equivalent expenditure per annum
during the same years for members was Birr 1296
and for nonmembers Birr 950. Statistically significant
difference between members and nonmembers exit in
both per-adult-equivalent cases. This figure can help
to estimate the level of household food security in the
areas. Fitsum (2003b) described that minimum food
consumption expenditure per-adult-equivalent above
which a household is considered to be food secure
was calculated based on the estimated cost of
acquiring the recommended daily calorie allowance
(2200 kcal per-adult-equivalent per day).

The cut-off value of the adult-equivalent
expenditure is calculated following the Greer and
Thorbecke (1986) food energy intake method of
measuring household food security. In Ethiopia based
on 2009 calculation, it is estimated to be Birr 900
per-adult-equivalent per annum (CSA 2011).
Accordingly, the study found that 21% of the
members are food insecure while the figure for the
nonmembers is 36%. Thus, households who joined
cooperatives are more food secure than households
not joined, similar finding to Zhao and Xuchu (2011)
found households who are members of cooperatives
are much more food secure than the nonmember
households; and cooperatives are a miracle solution
for poverty reduction in rural china.

Participants in the group discussion and
household survey illustrated that the cooperatives
have brought positive changes on incomes and
expenditure, which enable them to send children to
school, cover medical expenses and take balance diet.
Combing Table 2 and Table 3, the income and
expenditure of members are about Birr 2700 and
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1400 higher than the nonmembers. For example,
Hagosa Tesfay had an average income of Birr 35000
in 2009 and 2010 while it was Birr 200 in 2000 year,
before  she  joined Hiwane  Multipurpose
Cooperatives. She has received a Madelia and Birr
1500 award in 2009 from the regional government
for her tireless commitment to escape from poverty.

Cooperatives and Food Security

The study explored the impact of cooperatives on
food security. Studies proved success record of
cooperatives in the fight against poverty in the whole
sub-region, Palestine, South Lebanon and Iraq (Lee
2001 and Birchall 2004). Table 4 indicates the
cooperative participation and food security equations
of the Heckman two-stage model of the study. The
former equation shows the major factors that affect
households to join cooperative societies. The
coefficients of the participation equation in the table
refer to the marginal effect (6D/0X;) of the variables.

Household special skill, membership in rural
association, frequent attending public meeting,
household head education, training related-
cooperative, information access (TV, radio and
mobile), access to main market, farmland ownership,
access to services (transport, extension, electricity),
farmland ownership and number of school children
are the most important and instrumental variables that
affect rural people to join into cooperatives. Some
variables like market access, farmland and training
are similar to Atmis et’al (2009) findings. The
probability to join cooperatives is 32% higher for
households who are members of the rural association
compared to nonmember households. Thus, the rural
associations are important organizations to establish
and expand cooperative societies.

The finding shows that households with special
skill are unlikely to join cooperatives. The group
discussants explained that households have earned
immediate incomes from the skill works than from
the cooperatives. The probability to join cooperatives
is 88% lower to rural people with special skill than
with no skills. The rate of migration from rural to
urban areas is significantly higher for households
with no farmland than households with farmland
(Todaro & Smith 2011). This study confirms that
landless households don’t want to join cooperatives
because they prefer to move to towns to search jobs
and better life. The probability to become a member
of cooperative is 63% lower to landless rural people
than with land.
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Table 4. Estimation coefficient of the Heckman selection model (participation and outcome).

Household Parameters Coef. Std. Err. P>|Z]|
Food Security Equation

Male-head household 0.0258 0.1432 0.859
Household Age (year) -7.5250 4.4006 0.087*
Household Agesquare 0.9785 0.3097 0.001***
Farmland Sizes (tsimad) 0.0355 0.0112 0.002***
Family Sizes (number) -0.1789 0.0234 0.000***
Literate household 0.0842 0.0432 0.062*
Membership in cooperative (1=member) 0.3132 0.0287 0.034**
Livestock Equivalent (TLU) 0.2048 0.0785 0.009***
Number of Oxen (number) 0.3239 0.0815 0.022**
Access to alternative credits 0.0676 0.1300 0.101
Woreda Market Access (km) 0.1809 0.1321 0.100*
Pure Water Access (minute) 0.3908 0.1406 0.006***
Services access (Transport, Extension, Electricity) 0.7827 0.2533 0.002***
Selection Equation

Household with special skill -0.880 0.176 0.000 ***
Members in rural associations 0.317 0.183 0.000***
Often attending public meetings/workshops 0.340 0.195 0.000 ***
Members in administering committee 0.129 0.168 0.444
Household head education 0.457 0.165 0.011**
Access to cooperative trainings 0.436 0.172 0.045**
Information access (TV, radio, mobile, etc.) 0.901 0.188 0.000***
Access to market (km) -0.266 0.370 0.050**
Farmland ownership (landless) -0.633 0.291 0.000***
Farmland sizes 0.140 0.051 0.005***
Children and school (number) -0.079 0.051 0.011**
Lambda (mills) 0.426 0.0785 0.034**

Rho=0.742 Sigma=0.574 Prob > chi2 = 0.000***

The same table explains that information access
through training, information tools and exposure
visit, and education enhances the awareness of rural
people about the importance of cooperatives. Van
argued that absence of training and experience
sharing discourages joining cooperatives (2005). The
probability to join cooperatives is 90% higher to
well-informed households than households with no
access to information. Similarly, the likelihood of
literate households to become a member of
cooperative is 46% higher compared to illiterate
households.

Living near to main market improves the
awareness and the participation of the people in
market-oriented economic activities (Bhatta, 2004).
The study shows farmers who live around the woreda
market prefer to participate in small business and
causal works rather than joining and spending time in
cooperatives. Households with large farmland are
also unlikely to join into cooperatives compared to
households with small farmland (below the average).
Rural people with more than three children (average
children number) at school have less probability to
join cooperatives than households with fewer
children at school. Pérotin (2006) found low wealth;
higher risk aversion and lack of credit access are an

entry point into cooperatives. More educated and
asset-rich households are more likely to participate in
cooperatives (Vargas, 2008).

The coefficient of the lambda is statistically
significant at 5 % significance level. This confirms the
presence of sample selection bias, and the
appropriateness and relevance of the Heckman
selection model to address the sample selection bias.
Table 4 demonstrates the result of the cooperative food
security equation. The major explanatory variables that
have a statistically significant impact on the household
food security in the study areas are farmland sizes,
number of oxen, livestock (TLU), household age,
education, family sizes, member of the cooperatives,
access to woreda market and potable water, and
availability of infrastructure services like road,
extension, electricity and communication services.

The cooperative societies have a positive and
significant impact on household food security. Table
4 shows that the probability of rural people attaining
food security is 31% higher for active cooperative
members than the nonmember households. Tanguy
studied the impact of cooperatives on smallholders’
commercialization  behavior and found that
educational level, radio ownership, nonfarm incomes,
landholding and livestock are the main determinants



(2008). Households with more oxen and livestock,
and large farmland are more food secure and less
vulnerable compared to households with no oxen
(Bhuyan, 2000 & Broussard, 2012). Therefore,
cooperative members are relatively more food secure
than nonmembers.

The group discussants and the household survey
respondents explained that cooperative societies have
an imperative role in ensuring household food
security via creating employment; providing financial
and material support to poor people; distributing farm
input and consumer commaodities in the appropriate
place and reasonable price; and supplying of missing
services (e.g. grinding mill services) to rural and
remote areas. Similar findings with other studies that
show cooperatives are an important tool for
increasing the incomes of their members (Simmon &
Birchall, 2008), generating employment (Merrett &
Walzer, 2001), and economic and social development
of people living in rural areas (Toksoy, 2005).

They illustrated that cooperative societies have
provided financial assistance (loan- or grant-based) to
poor people, especially to women and youth
unemployed. They have generated employment like
store, accountant, seller, manager and so forth for
unemployed persons. They have also actively
participated in environmental rehabilitation through
some biological and physical conservation, and others
arranging training and panel discussion for awareness
creation about the causes and consequences of
environmental degradation. They have also organized
practical and intensive training on self-employment
and entrepreneurship. They have arranged exposure
visits, experience sharing and panel discussion with
the communities to enhance awareness about
environmental rehabilitation, employment issue and
women empowerment.

For example, members of Humera Multipurpose
Cooperative Society have planted two trees per
member per year since 2004 in highly degraded area,
Menjaer hillside. More than 60000 indigenous and
exotic seedlings have still planted with 73% survival
rate. Rawuyan Irrigation Cooperative Society has also
constructed 578 km long soil and water conservation,
treated three big gullies, and distributed 20000
indigenous trees for the communities. Demelash
Abraha, the manager, explained that the cooperative
has spent about birr 2.3 million to implement the
activities. 80% of the total costs were covered by a free
labor contribution of the members while the remaining
20% from members, GTZ and REST.

The finding of this study is similar to the result of
other studies. The empirical studies found cooperatives
are the basis for food security and poverty reduction
(Maghsoudi, 2006 & Peng, 2007), for rural
development and structural transformation of the
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agriculture industry in European Union, India, Malaysia
and others third-world countries (Emelianoff, 1942,
Bibby & Shaw, 2005 & Gijselinckx & Develtere,
2008), for provision of market access and essential
services (Zeuli, 2002 & Cheung 1969), and
empowerment of poor people and protection of
environmental degradation (Atmis, 2009, He, 2010 &
Ozdemir, 2005).

Generally, the cooperatives have played
significant roles in ensuring household food security in
the study areas through increasing incomes, rising
purchasing power and broadening livelihood
opportunities. They have played positive roles in
reducing unemployment, protecting environmental
degradation, and stabilizing local markets. According
to this study, awareness and knowledge is crucial
instrument for rural people to organize in cooperatives.
Concerned bodies should have to exert efforts in
expanding infrastructure services like telephone,
schools, road, electricity, information service centers,
training institutions and others in order to join more
rural people into the cooperatives and solve their
common economic and social problems collectively.

Concluding Remark

The study aimed at investigating the roles that
agricultural cooperatives have played in ensuring
household food security through household survey,
desktop survey and Heckman food security model.
The study found that the cooperatives have generated
a significant employment opportunities  for
unemployed people across the study areas. It also
shows that there are significant income and
expenditure difference between cooperative members
and nonmembers at 5% significance level. Member
households have on average earned birr 8600 from
2009-2010 and spent about birr 6000 on food and
nonfood items whereas the figures for nonmember
households are birr 5800 and 4500, respectively.

The study compared the income and expenditure
of member households of 2009-2010 years with the
baseline year. The inter-member mean comparison
approach shows that there is statistically significant
difference in the incomes and expenditure of the
members between the two periods. The mean
household income and expenditure difference were
about Birr 3700 and 1900, respectively. The group
discussion and household survey proves that the
positive changes in their incomes and expenditure as a
result of the cooperative societies have enabled them to
send children to schools, cover medical expenses, take
balance diet and cover other expenses.

The average per-adult-equivalent household
income per annum during 2009 and 2010 for the



43  W. Z. Nugusse et al.

members was Birr 1866 while the corresponding
figure for nonmember households was Birr 1228.
Similarly, the average per-adult-equivalent expenditure
per annum during the same years for members was
Birr 1296 and for nonmembers Birr 950. Given the
estimated Birr 900 per-adult-equivalent per annum as a
food poverty line in the country, the study found that
21% of the member households are food insecure
while the figure for the nonmember households is
36%. This shows member households are more food
secure than nonmembers as well as the number of food
secure people are higher for members (79%) than
nonmembers (64%).

The cooperative participation model of the study
produced that special skill, membership in rural
association, participation in public meeting, household
education, obtaining cooperative-related training,
having information access (TV, radio, mobile),
availability of to rural infrastructure services, farmland
holding sizes, and farmland ownership are explanatory
variables that have statistically significant probability
to influence rural households to join into cooperative
societies in the village. For instance, households with
TV, radio or mobile have 93 % higher probability to
become a member of cooperative societies compared
to households with no information access. Similarly,
households who are members in rural association
have higher probability with 29% to join cooperatives
than households who are not members.

The cooperative food security equation of the
Heckman model shows that cooperatives are
important instrument for household food security.
The major and statistically significant determinants
of household food security are farmland sizes,
number of oxen, livestock (TLU), household age,
member in cooperative society, household education,
family sizes, access to main market and potable
water, and availability of infrastructure services like
road, extension, electricity and communication
services. The cooperatives societies in the study area
have played indispensable and positive roles in
ensuring household food security.

Generally, food insecurity is a recurrent and
common problem of the Tigray region (Ethiopia).
Empirical literatures and this study indicate that
cooperative societies have played significant and
positive roles in reducing food insecurity problem.
Accordingly, the government and other concerned
organizations should provide technical and financial
support to cooperative societies so as to facilitate the
strengthen, growth and diversification cooperative
societies thereby play their essential roles in ensuring
household food security and brining sustainable
development in the region and in the country as a whole.
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Note

1.  There is no scientific standard conversion factor of tsimad to
hectare. Customary, however, four tsimad is considered as
one hectare.
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