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ABSTRACT
The reintroduction of cooperatives is part of the Georgian government’s 
new rural development policy, supported by several international donors’ 
interventions. This paper estimates the impact of small farmers’ participa
tion in new collective actions. We employ farm-level data from 210 
Georgian hazelnuts, grapes and honey farmers and use a treatment effects 
model that accounts for selection bias. We find a positive and significant 
impact of participation in new groups on farm revenue and net returns. 
The findings indicate that even though the cooperatives are still young, 
the government policies and donor interventions already bring some 
tangible economic benefits to small farmers.
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1. Introduction

Small-scale farmers face various constraints, such as reliable access to inputs, relevant market 
information and low output prices, which hamper their ability to benefit from current market 
opportunities (Staal, Delgado, and Nicholson 1997; Alene et al. 2008). Poor infrastructure and 
remoteness often increase transaction costs (Barrett 2008; Key, Sadoulet, and De Janvry 2000). In 
addition, small farms with few assets often have limited access to services, including effective and 
reliable extension and rural credit, which are central to upgrading production systems (Wiggins, 
Kirsten, and Llambí 2010; Reardon et al. 2009). Addressing these failures requires institutionalising 
new innovative programmes and policies to improve the conditions of the small farm sector (Jayne, 
Mather, and Mghenyi 2010). Rural institutions, including farmer organisations, cooperatives, and 
other forms of collective action, have gained new popularity in the context of agri-food system 
transformation and are perceived as a panacea to the high transaction costs associated with small- 
scale agricultural production (Rao, Brümmer, and Qaim 2012; Markelova et al. 2009; FAO 2012a).

Many researchers consider the cooperation of farmers essential for communities to reduce poverty in 
rural areas and an important policy tool for developing countries to achieve agricultural and rural 
development (Abate 2018; Altman 2015; Wanyama, Develtere, and Pollet 2008). Available evidence 
suggests that the incidence of rural poverty in Georgia is higher (25.5%) compared to 17% in urban 
centres (The World Bank 2018). Interest in both – developing and developed countries in the coopera
tive movement has also grown recently, as cooperative organisations are expected to be more flexible 
than corporations, more responsive to local social and environmental challenges, and more resilient in 
times of economic crisis (Delbono and Reggiani 2013; Birchall and Hammond Ketilson 2009).
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However, while some authors emphasise the positive aspects of cooperation, others document 
the drawbacks of collective actions, such as freeriding, low trust, higher regulatory costs associated 
with ownership rights and inefficiency of the lead agent (Nilsson 2001).

In the Eastern European region and the countries of the former Soviet Union, the concept of rural 
cooperation is still linked to the notion of the Soviet agricultural model, which left many farmers 
recalling the privatisation and restitution of farmland and private property (Hagedorn 2014; Lerman, 
Sedik, and Csaki 2016). This historical development affected agricultural structures with land-use 
fragmentation and complex land ownership (Hartvigsen 2014), leading to the inability of small 
farmers to increase their productive capacity and benefit from new opportunities in domestic and 
international markets (Lerman, Sedik, and Csaki 2016; Wolz, Möllers, and Mihai Micu 2019).

Nonetheless, in Georgia, like other Eastern European countries, the national governments and 
international donors (especially the EU, given its geopolitical strategy in the Eastern Partnership 
region) seek revival of the cooperative movement after the forced collectivisation and lost decades 
of dominance of the Soviet type of collective farms and their collapse in the 1990s. Recently, this call 
has also received massive support to create a favourable policy environment and direct support for 
new groups of farmers through several programmes and projects. However, in the region, only a few 
studies have analysed spontaneous or externally induced collective actions and their impact on 
members’ performance. For example, Michalek, Ciaian, and Pokrivcak (2018) found that members of 
government-supported producer groups failed to show better performance, while members of 
producer groups that emerged spontaneously without government assistance exhibited better 
economic/income indicators than non-members. Bošková, Ahado, and Ratinger (2020) also reported 
positive economic benefits of dairy farms in the Czech Republic. Despite these mixed findings, which 
can be ascribed to the different nature of producer groups and the analytical procedures used, 
evidence from post-Soviet countries is even scarcer, justifying further assessment.

This study contributes to the literature by examining the impact of supported collective actions 
and cooperation on the economic performance of small farmers in transition countries. In particular, 
the study sheds light on whether newly supported farmer groups from a country with a negative 
cooperative experience from socialist regimes can benefit its members economically. To the best of 
our knowledge, this research is the first to analyse the effects of new policies and the joint efforts of 
international donors and national government related to the re-establishment of farmer groups. Our 
study draws on a treatment effects model (Cong and Drukker 2000) to estimate the impact of 
membership in groups on the economic performance of small farmers while addressing selection 
bias arising from observed and unobserved factors.

The remainder of this paper is organised as follows. Section 2 presents the background of 
Georgian agriculture, the reality of small farmers and policy support for the establishment of the 
producer groups. In Section 3, we present the analytical framework and estimation strategy. The data 
and descriptive statistics of the variables used in the analysis are presented in Section 4, followed by 
the results (Section 5) and discussion in Section 6. Section 7 presents the paper’s conclusions and 
implications for current policies.

2. Background

2.1. The agriculture sector and farmers’ cooperation in Georgia

After the collapse of the Soviet Union and following the civil war and economic regress, Georgia is 
again a predominantly agricultural country, with almost half of the population living in rural areas 
(FAO 2012b). Arable land covers more than 3 million hectares (approximately 43%) of the country’s 
territory. A subtropical climate dominating a major part of the territory creates excellent conditions 
for producing a broad variety of subtropical crops (Bondyrev, Davitashvili, and Singh 2015; Ministry 
of Agriculture of Georgia 2015). However, since independence from the Soviet Union at the begin
ning of the 90’s, the economy suffered severe shocks, bringing productivity decrease by more than 
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two-thirds (Millns 2013). The reduction in the sown area and the decline in overall agricultural 
production caused a dependency on imports, which exceeded one billion USD in 2013, and a decline 
in the self-sufficiency ratio of almost all types of products (Ministry of Agriculture of Georgia 2015). 
Agriculture employs more than 50% of the country’s labour force, but it contributes to total GDP by 
only 10%, lagging well behind other sectors of the economy.

Like other countries of the Commonwealth of Independent States (CIS) and Central and Eastern 
Europe states, Georgia has a long tradition of spontaneous farmers’ cooperatives from the 19th to 
the beginning of the 20th century. However, during the Soviet era, the original idea of bottom-up 
self-help small farmers’ associations dramatically changed from voluntary marketing, service, or 
credit cooperatives to state-controlled production collective farms (Lerman and Sedik 2014).

The break-up of the Soviet Union in the 1990s resulted in the collapse of a collectivised agricul
tural system when cooperatives of any type in Georgia almost ceased to exist ENPARD, (European 
Neighbourhood Programme for Agriculture and Rural Development) (2015); Ministry of Agriculture 
of Georgia (2014). As a result, several authors have argued (for example ENPARD, (European 
Neighbourhood Programme for Agriculture and Rural Development) 2015; Lampi 2012; Gardner 
and Lerman 2006) that until today cooperatives continue to be negatively associated with the Soviet- 
era collective farms and farmers, and the general public still feels distrust and a ‘mental block’ 
towards farm cooperatives. Gardner and Lerman (2006) write: ‘The use of the word “co-operative” in 
Central and Eastern Europe will not only create the wrong impression, but it will also create barriers 
to progress’.

Nevertheless, traditional grassroots organisations and informal institutions developed sponta
neously in Georgia before the socialist Soviet times, so strong social cohesion exists even today in 
parallel with formal institutions. For example, Lampi (2012) analysed farmers’ cooperation and 
demonstrated that Georgian society typically consists of solid informal networks, such as the 
common herding Naghin system which has a long history in hilly pasture areas. An analysis of the 
bonding and bridging constructs of social capital in the Georgian environment is thoroughly 
provided, for example, in USAID Georgia (2011) or Buschmann (2008). Based on their findings, we 
can learn that Georgia has robust bonding ties, indicating close relationships among family, relatives, 
and friends. On the other hand, bridging capital representing willingness to cooperate with strangers 
is relatively low. It predetermines a tendency to rely on acquaintances in small businesses rather than 
to cooperate with members of the broader society in institutionalised ways. The first organised 
efforts to revive the cooperative sector and boost modern agricultural cooperatives in Georgia 
appeared in 2012 with the external assistance of international organisations and the donor com
munity. The first organisations that supported horizontal integration of farmers include USAID, OPTO 
International, the Swiss Agency for Development and Cooperation (SDC), Denmark’s Development 
Cooperation (DANIDA), and the Czech Development Agency (CzDA). These organisations started 
programmes and individual projects focused on rural livelihood improvement by promoting produ
cer groups (Millns 2013; FAO 2012a). Only a few modern functional cooperatives have been 
established spontaneously without donor support. The most recent programme for agricultural 
sector development with a cooperation component was the EU European Neighbourhood 
Programme for Agriculture and Rural Development (ENPARD), launched in 2013. It allocated 
52 million EUR to support cooperatives’ formation, direct support of the national agricultural budget, 
technical assistance, and strengthening of national and regional state institutions (ENPARD, 
(European Neighbourhood Programme for Agriculture and Rural Development) 2015; Millns 2013; 
FAO 2012a).

The EU-Georgia Deep and Comprehensive Free Trade Area (DCFTA), recently established between 
the European Union and Georgia (also with Moldova and Ukraine), covers agricultural and food 
products. Bringing farmers together to market their produce collectively is perceived as a way to 
overcome some structural problems – particularly the weak position and capacity of the atomised 
farming sectors resulting from the abrupt privatisations of state enterprises in the 1990s (FAO 2012a). 
The horizontal integration of small farmers in the form of cooperatives recognised by the Georgian 
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government took several necessary steps towards developing an enabling environment. The 
Ministry of Agriculture of Georgia adopted the Strategy for Agricultural Development for 2014– 
2020 which provided a basic framework for promoting the development of farmer group organisa
tions. This strategy-initiated legislation created a campaign for awareness-raising, provision of 
specialised extension services, and facilitation of special incentive tools, including matching grant 
contributions and possibilities for tax exemptions (Ministry of Agriculture of Georgia 2014). In 2013, 
based on the recommendation of FAO and EU, the Georgian National Parliament adopted the Law of 
Georgia on Agricultural Cooperatives which, together with the older Law on Entrepreneurs, created 
a basic legal framework. At the same time, the Agency for Development of Agricultural Cooperatives 
(ADAC) was established (ENPARD, (European Neighbourhood Programme for Agriculture and Rural 
Development) 2015).

Joint efforts by international donors and the national government led to an unprecedented 
growth of agricultural cooperatives. In mid-2014, only 100 agricultural cooperatives registered 
with the ADAC; this number increased ten times in the following year (Misheladze 2015). However, 
an important challenge to the sound and sustainable rebirth of the agricultural cooperatives’ sector 
is the limited number of members per cooperative. The average membership decreased during the 
2014–2015 period from 10 to 6. In addition, some authors (see, for example, Millns 2013) and 
development specialists observed that about half of members in most cooperatives are passive, 
registering mainly to fulfil the obligatory quotas on the number of members set by the government 
and donors. Key founding members tend to take over the management and control of cooperatives, 
leading to limited compliance with democratic principles, non-transparent decision-making and the 
creation of individual investor-owned firms masked as cooperatives (Lampi 2012; Murray and 
Giannakas 2007). Organisational problems, such as lack of management competencies and experi
ence among the members of the board of directors or poorly developed governing principles, are 
also documented by Millns (2013, 2006). FAO (2012a) concluded that less than 20% of the coopera
tives established by donor projects showed significant activity after those projects closed.

Newly established cooperatives dominate the traditionally strong agricultural sectors with export 
potential – apiculture (honey), viticulture (grapes and wine) and hazelnuts. However, most coopera
tives still serve only short local value chains or reach exports through local intermediaries. They sell 
their products mostly directly in villages at the farm gate to local consumers and intermediaries or 
with regional markets in close cities to wholesalers and processing companies.

3. Analytical framework and estimation strategies

3.1. Cooperative membership decision

As a necessary first step of our analysis, we employed a random utility framework to model farm 
household decisions to participate in collective action. It is usually applied to analyse the adoption of 
innovation under conditions of uncertainty (Feder, Eugene Just, and Zilberman 1985). A farmer will 
decide to participate in cooperatives if the benefit from participation is greater than the benefits 
from non-participation. The utility gain from cooperation can be expressed as a function of observed 
covariates in a latent variable function such as: 

D�i ¼ Kiαþ εi with Di ¼ 1ðif D�i > 0Þ (1) 

where D�i is an indicator of the latent cooperative membership, α is a vector of parameters to be 
estimated, εi is an error term and Di is a binary variable equal to 1 if a farmer is a member of the 
cooperative and equal to 0 for non-members. Ki is the vector of exogenous variables (farm and 
household characteristics) believed to influence participation in cooperatives (see Table 2). The 
choice of these variables and expected causality are informed by previous empirical literature 
(Mojo, Fischer, and Degefa 2017; Abebaw and Haile 2013; Benin et al. 2012; Fischer and Qaim 2012).
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Among our variables, we identify social capital as an essential precondition for participation. 
Social capital may be defined as the level of mutual trust among people (Coleman 1988), the capacity 
for cooperation, or the norms of reciprocity and networks that enable group members’ cooperation 
and collective action (Woolcock and Narayan 2000). Social capital is a vital nonmaterial stock that can 
minimise monitoring costs, improve cooperation and consequently productivity and economic or 
even environmental outcomes (Pretty et al. 2020; Mojo, Fischer, and Degefa 2015; Chloupkova, Lind 
Haase Svendsen, and Tinggaard Svendsen 2003). The concept of social capital is important in the 
context of group formation in Georgia and other Eastern European countries, given the past negative 
experiences of socialist regimes. Many authors (Lerman and Sedik 2014; Sommerville et al. 2011) 
identified the negative experience of farmers with Soviet collective farms as a substantial obstacle to 
the current development of cooperatives in Georgia. However, trust was emphasised as a critical 
element of farmers’ intentions and attitudes towards participating in collective actions in Central and 
Eastern European countries (Möllers et al. 2017). The authors further underscored that the success 
and sustainability of cooperation depend on interpersonal trust among people.

In this study, we approach social capital in the manner of Liang et al. (2015) whose framework 
identifies various aspects of social capital – external dimension, relational dimension, and cognitive 
dimension – and examined the effect of these on members’ participation in collective activities in 
China’s Zhejiang province. The external dimension is operationalised in this study as ‘peer network’ 
(i.e. contact with neighbours in the catchment area), relational dimension as ‘trust’ (interpersonal 
trust among farmers in the area), and cognitive dimension as ‘perception’ (farmer beliefs that 
membership generates economic benefits). Among these predetermined characteristics of partici
pation in cooperatives, it is essential to point out that farmers could receive more extension visits 
due to cooperative membership, so the number of extension visit is jointly determined with the 
decision to participate in a cooperative, thus making it potentially endogenous. We correct this 
potential endogeneity in our analysis using the two-stage control function approach proposed by 
Wooldridge (2015). The first stage entails estimating the extension visits separately with an identi
fication variable (here, the number of farm plots owned by the farmer) and other explanatory 
variables employed in the probit model (see Table A1 in Appendix A for the first stage regression). 
This identification instrument should significantly influence extension visits and not directly affect 
membership in a cooperative. In the second stage analysis, we incorporated the extension visits 
variable together with their predicted residuals from the first stage into the estimation of the 
cooperative membership model.

To reiterate, the main objective of this study is to assess the economic impact (farm revenue and 
net returns) of collective actions on small farmers. Given that these outcome variables are a linear 
function of farm and household characteristics (Xi) conditional on cooperative membership (Di) in 
Equation (1), our outcomes of interest can be expressed as: 

Yi ¼ αXi þ γDi þ ui (2) 

where α and γ are parameters to be estimated, ui is an error term and Yi is a vector of outcome 
variables. The performance indicators were acquired by asking farmers to provide information on the 
inputs and outputs of their production. Thus, farm revenue was measured as the value of crops/ 
products per hectare valued at market prices. At the same time, net returns were operationalised as 
the value of crops/products per hectare valued at market prices minus variable cost. Recent studies 
have used similar economic indicators (e.g. Ma and Abdulai 2016; Michalek, Ciaian, and Pokrivcak  
2018).

As farmers may self-select into cooperative membership, unobservable characteristics such as 
inherent abilities and motivation are likely to affect the decision to join cooperatives and the 
outcome variables under study. Thus, the error terms in Equations (1) and (2) may be correlated, 
resulting in potential endogeneity of the cooperative membership variable. To this end, using 
ordinary least squares (OLS) can generate bias and incorrect estimates. One commonly used impact 
evaluation technique to account for this selection bias is propensity score matching (PSM). Recent 
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studies (Mojo, Fischer, and Degefa 2017; Fischer and Qaim 2012; Verhofstadt and Maertens 2014) 
have employed PSM to control observable attributes in observational studies.

However, the PSM technique does not account for selection bias due to unobserved character
istics. In this study, the treatment effects model (see below for more details) is preferred to the PSM 
technique because the former addresses the issue of selection bias due to observed and unobserved 
attributes (e.g. innate abilities, motivation of farmers and risk preference) with the inclusion of 
appropriate instrumental variables. Failing to account for unobservable factors would lead to biased 
and inconsistent estimates of the impact of cooperative membership. On the other hand, the 
potential limitation of the treatment effect model is cofounding with direct treatment effects 
because these effects cannot be estimated separately. In addition, the treatment effect model is 
applicable in the case of endogenous binary treatment on a continuous, fully observed outcome 
variable (Cong and Drukker 2000).

3.2. Treatment effects model

As indicated in the previous paragraph, the treatment effects model eliminates observable and 
unobservable bias in sample selection. It simultaneously estimates the cooperative membership 
model and outcome functions (Cong and Drukker 2000). The method also provides a direct marginal 
effect of participation in cooperatives on the outcome variables under study. Under the treatment 
effects model, the error terms in Equations (1) and (2) (i.e. ui and εi) are assumed to have a bivariate 
normal distribution with a zero mean and correlation, such that ρεu ¼ corr εi; uið Þ. Selection bias due 
to unobservable factors arises if ρεu is significantly different from zero (Ma and Abdulai 2017; Cong 
and Drukker 2000). In a situation where ρεu is negative, this means a negative selection bias, 
suggesting that farmers that obtain lower farm revenues and net returns compared to the sample 
average have a higher probability of joining cooperatives (Ma and Abdulai 2017). The opposite is true 
for a positive selection bias.

Following the framework of Ma and Abdulai (2017) and Cong and Drukker (2000), the expected 
outcomes for the ith farmer conditional on participation and non-participation can be expressed 
respectively as: 

ZðYijD ¼ 1Þ ¼ αXi þ γþ ZðuijD ¼ 1Þ ¼ αXi þ γþ ρεuδεu
; Kαið Þ

Φ Kαið Þ
(3) 

ZðYijD ¼ 0Þ ¼ αXi þ ZðuijD ¼ 0Þ ¼ αXi � ρεuδεu
; Kαið Þ

1 � Φ Kαið Þ
(4) 

where ; :ð Þ is the standard normal probability density function and Φ :ð Þ is the standard normal 
cumulative density function; δεu is the covariance term between the error term εi in Equation (1) 
and the error term ui in Equation (2). The ratio of ; :ð Þand Φ :ð Þ refers to the inverse Mills. α and γ are 
parameters to be estimated; and Xi is a vector of explanatory variables defined previously. The 
difference in expected farm revenue and net returns between the sample (N) of members and non- 
members (i.e. the difference between Equations (3) and (4) known as the average treatment effect 
(ATE) can be estimated as: 

ATE ¼ N� 1
XN

i¼1

Z YijD ¼ 1ð Þ � Z YijD ¼ 0ð Þ½ � (5) 

The treatment effects model requires at least an instrument to improve identification in the selection 
equation that does not appear in the outcome functions. In particular, the instrument treats 
unobservable attributes that may bias the impact of cooperative membership on the outcomes of 
interests. The instrument is expected to influence cooperative membership but should not directly 
affect outcome variables. This study uses the distance to the nearest large market as an instrument. 
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We expect that the farther the distance to large markets, the more likely farmers would be willing to 
participate in collective activities, given the potential role that cooperatives can play in facilitating 
farmers’ transportation and access to high-quality inputs, a place to sell their products, and market- 
related information (e.g. sales price). A similar instrument was used by Shiferaw et al. (2014) in their 
study on the adoption of improved wheat varieties and their impact on household food security in 
Ethiopia. The validity of the instrument was verified through a probit model for the cooperative 
membership model and an OLS regression for the outcome variables. The result of the validity test 
shows that the instrument affects cooperative membership (LR 1ð Þχ2 ¼ 4:42; p ¼ 0:036) in Equation 
(1) but not significant in the farm revenue function F ¼ 0:020; p ¼ 0:878 and F ¼ 0:850; p ¼ 0:358ð Þ

for members and non-members, respectively. Also, considering net returns as an outcome variable 
F ¼ 0:040; p ¼ 0:833 and F ¼ 0:740; p ¼ 0:393ð Þ for members and non-members, respectively.

4. Data and variables description

The data used in this study come from a cross-sectional household survey of hazelnuts, grapes and 
honey farmers conducted in September and October 2018 in the Western and Eastern regions of 
Georgia. These regions were selected specifically due to their high intensity of newly emerged 
cooperatives and share in national agricultural production (Kochlamazashvili, Zhorzholiani, and 
Kakulia 2017), as well as shared similarities (e.g. assets received from ENPARD 1, short marketing 
channels and negotiation position of farmers vis-à-vis buyers) in the value chain organisation.

The sample for the study was drawn using a multi-stage cluster sampling procedure comple
mented by structured questionnaire administration. Data on registered cooperatives (i.e. 91 coop
eratives established between 2013 and 2014 which received material and non-material support from 
the ENPARD programme) provided by the International School of Economics in Tbilisi (ISET), Georgia, 
were pre-selected to draw the sample of cooperative members from the two regions. We contacted 
37 of the 91 cooperatives based on their target products and coverage of the country’s agroecolo
gical zones. Table 1 shows that the average size of the sampled cooperatives is similar to the average 
size of all 91 cooperatives indicating that it is a representative subset. In each of the 37 sampled 
groups, around three members were randomly selected, resulting in 93 members (35 honey 
producers, 30 hazelnut producers and 28 grape producers). Non-members were randomly chosen 
in consultation with local cooperative support organisations within the same regions as the coop
erative members, reaching a total of 117 non-cooperative members (30 honey producers, 33 hazel
nuts producers and 54 grape producers). In addition to the household survey, key informant 
interviews were conducted with cooperative managers to examine the context of the three sectors’ 
value chains (from suppliers to the local market) to gain a deeper understanding of the interpretation 
of the results. The farmers interviewed are small producers of grapes, hazelnuts and honey, mainly 
engaged in production and marketing. Table 2 presents descriptive statistics of variables used in the 
analysis. It reports the binary treatment variable, the outcome variables of interest, the explanatory 
variables, the control variables and the instrumental variable. It shows systematic differences 
between cooperative members and non-members, signifying the existence of potential self- 
selection bias.

Table 1. The average size of cooperatives.

Number of group members

Variable Number Mean SD

All cooperatives 91 10.396 1.357
Sampled cooperatives 37 11.459 0.869
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5. Results

5.1. Characteristics of cooperatives within their respective value chains

For the interpretation of the economic performance of the new collective actions and cooperation 
among small Georgian farmers, it is first necessary to understand the context, institutional arrange
ment of groups and shared characteristics of the three analysed value chains. Table 3 shows the 
general descriptive statistics of cooperatives within the value chains of the three sectors after the 
interviews with group managers. We can see that 47% of apiculture cooperative members and 67% 
of hazelnut members sell their products through their cooperatives. Meanwhile, only about 30% of 
viticulture producers sell only through cooperatives, and 50% use both – group and individual 
marketing channels.

Regarding openness of the groups and expanding the membership base and the business 
transactions, apiculture and viticulture cooperatives (53.3% and 60% correspondingly) expressed 
interest in increasing their total membership relative to 25% of hazelnut producers. We used this 
indicator as another proxy for the perceived success of the groups. All cooperatives sell their 

Table 2. Descriptive statistics of variables used in the analysis.

Variables Description
Full sample 
(N = 210)

Members 
(N = 93)

Non-members 
(N = 117) t-value

Dependent 
variables

Membership 1 if the farmer is a cooperative member, 0 otherwise
Farm revenue Revenue from the sale of farm products (USD/ha)a 5,993.32 

(3,079.43)
7,213.39 

(3,460.61)
5,023.52 

(2,333.54)
5.460***

Net returns Gross revenue minus variable costs (USD/ha) 5,552.25 
(3,104.69)

6,539.02 
(3,613.81)

4,767.89 
(2,368.16)

4.273***

Explanatory 
variables

Extension 
visits

Annual extension visits to the farmer before the 
survey

2.48 (1.68) 3.22 (1.71) 1.90 (1.40) 6.151***

Farm size Area of land under cultivation (ha) 1.38 (0.85) 1.51 (1.08) 1.29 (0.61) 1.862*
Peer network Annual neighbourhood contacts by the farmer 9.46 (6.64) 11.57 

(8.24)
7.79 (4.40) 4.258***

Perception 1 if the farmer perceives cooperatives can generate 
economic benefits, 0 otherwise

0.78 (0.42) 0.97 (0.18) 0.62 (0.48) 6.666***

Trust 1 if the farmer trust other farmers in the area, 0 
otherwise

0.65 (0.48) 0.77 (0.42) 0.56 (0.50) 3.242***

Control 
variables

Gender 1 if the farm head is male; 0 for female 0.69 (0.46) 0.72 (0.45) 0.67 (0.47) 0.780
Age Age of farmer (years) 47.85 (11.60) 46.66 

(10.93)
48.79 (12.08) −1.323

Education Number of years spent in formal schooling 13.07 (2.39) 13.77 
(1.55)

12.51 (2.77) 3.924***

Household 
size

Number of household members 3.52 (1.08) 3.80 (1.06) 3.30 (1.05) 3.413***

Asset 
ownership

1 if the farmer owns farm equipment, 0 otherwise 0.68 (0.47) 0.73 (0.45) 0.63 (0.48)

Honey 1 if the farmer produces honey, 0 otherwise 0.28 (0.45) 0.18 (0.39) 0.37 (0.48) −3.091***
Hazelnut 1 if the farmer produces hazelnut, 0 otherwise 0.32 (0.47) 0.32 (0.47) 0.32 (0.47) 0.00
Grape 1 if the farmer produces grapes, 0 otherwise 0.39 (0.49) 0.49 (0.50) 0.31 (0.46) 2.710***
Region 1 for a farmer in the Western region, 0 for a farmer in 

the Eastern region
0.71 (0.45) 0.71 (0.46) 0.72 (0.45) −0.158

Instrumental 
variable

Market 
distance 
(IV)

Distance from farm to nearest large market (km) 21.85 (10.58) 23.56 
(11.72)

20.49 (9.41) 2.106**

Notes: a1 USD = 2.615 Georgian Gel during the survey; *, ** and *** denote significance levels at 10%, 5% and 1%, respectively. 
Standard deviation in parentheses.
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products to local consumers, with only 20% of the viticulture sector selling to restaurants and local 
consumers and 33.3% of hazelnut producers selling to traders from the capital city. Apart from the 
material assets provided under the ENPARD programme to the respective cooperatives, each sector 
received more than 20% (of the total budget of the ENPARD 1 programme) subsidy for investment as 
a form of support from the programme.

5.2. Choice of cooperative membership and farm economic performance

The estimates of the determinants of participation in cooperatives and the economic impact of 
cooperation on performance indicators are presented in Tables 4 and 5. The estimation results show 
that the residual coefficient of the potential endogenous variable (extension visits) predicted from 
the first stage probit regression is statistically insignificant, suggesting that extension visits are not 
endogenously determined in farmers’ decision to participate in cooperatives. We find that participa
tion in cooperatives is positively and significantly influenced by farmers’ educational status, house
hold size, distance to market and visits by extension agents. Accordingly, peer networks and trust 
also positively affect participation in cooperatives.

Concerning the impact of participation on members’ economic performance, the results show 
that the coefficients of ρεu are significantly different from zero, which suggests the presence of 
sample selectivity bias arising from unobservable characteristics. The negative sign of ρεu indicates 
that farmers who obtain lower farm revenues and net returns than the sample average have a higher 
probability of joining the cooperatives. Moreover, the null hypothesis for ρεu ¼ 0 is rejected at the 
5% and 1% levels, suggesting a correlation between the cooperative membership model and the 
outcome variables.

The results of the treatment effects model in the third column in Tables 4 and 5 show that 
participation in cooperatives has a positive and statistically significant impact on farm revenue and 
net returns with marginal effects of 5,189.152 USD and 4,399.009 USD, respectively. Concerning the 
average values of the entire sample (Table 2), these marginal effects reflect an increase in farm 
revenue of 86.6 % and net returns of 79.2%. The ATE estimates from the PSM estimation approach in 
the lower part of Tables 4 and 5 show that the ATE values are lower than the values calculated by the 
treatment effects model. This finding suggests that unobservable attributes affect the choice of 

Table 3. Descriptive statistics of cooperatives within their respective value chains.

Sector

Apiculture Hazelnut Viticulture

Index Freq. % Freq. % Freq. %

Channel of sales
Own selling 3 20 1 8.3 2 20
Selling through cooperatives 7 46.7 8 66.7 3 30
Both 5 33.3 3 25 5 50
Planned membership expansion
Yes 8 53.3 3 25 6 60
No 7 46.7 9 75 4 40
Buyers
Farm-gate sales 6 40 2 16.7 4 40
Local traders 2 13.3 2 16.7 0 0.0
Restaurants and local consumers 0 0.0 0 0.0 2 20
Supermarkets 4 26.7 1 8.3 3 30
Traders from the capital 0 0.0 4 33.3 0 0.0
Wholesalers and mini shops 3 20 3 25 1 10
ENPARD support
Tractor, processing, and storage equipment 10 66.7 9 75 7 70
Subsidy from the programme 5 33.3 3 25 3 30

Notes: Authors’ computation from field survey 2018.
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participation and performance indicators, resulting in negative selection bias leading to an under
estimated ATE in the PSM estimates.

The results further show that education tends to have a negative and significant impact on both 
farm revenue and net returns. Similarly, peer networks and the perception of the benefits from 
cooperation negatively affect farm revenue and net returns.

6. Discussion

As the first step in our analysis, we conducted a qualitative assessment with the leaders/managers of 
cooperatives and other stakeholders in the value chain of all three sectors. We observed that all three 
sectors share similar conditions and potential for product realisation. The production is typically 
dominated by atomised small farmers at the mercy of intermediaries who come and collect the farm 
products. Traditional farm gate sales and local traders dominate as available marketing channels. 
Even though all three products are demanded on international markets and have export potential, 
the lack of new marketing channels and low prices given by intermediaries were indicated as 
dominant obstacles by most interviewed farmers.

Most of the cooperatives covered by our research indicated a willingness to expand their 
operations and membership. Only the cooperatives in the hazelnut sector, facing the challenges of 
pest infestation during our data collection, were more hesitant. The other two sectors perceive that 
the new members have the potential to enlarge their business activities, decrease competition, and 
improve market access, thus increase the economies of scale and decrease transaction costs.

The empirical results indicate that participation in a cooperative has a positive and statistically 
significant impact on farm revenue and net returns. The positive impact of cooperatives on farm 
revenue and net returns is in line with previous empirical studies (Bachke 2019; Verhofstadt and 

Table 4. Impact of cooperative membership on farm revenue (in USD).

Treatment effects model

Variables Participation in cooperatives Farm revenue

Membership 5,189.152 (1,702.182)***
Gender −0.244 (0.332) −125.574 (468.447)
Age −0.009 (0.010) 40.779 (18.036)**
Education 0.1384 (0.063)** −334.651 (95.123)***
Household size 0.437 (0.117)*** −276.359 (256.574)
Asset ownership 0.229 (0.278) 668.113 (507.044)
Extension visits 0.300 (0.069)*** 14.579. (205.509)
Farm size 0.102 (0.124) −220.903 (221.413)
Peer network 0.074 (0.021)*** −88.593 (35.484)**
Perception 0.387 (0.281) −781.786 (461.554)*
Trust 0.714 (0.218)*** 28.309 (497.804)
Region 0.251 (0.236) −15.170 (493.056)
Grapes 0.201 (0.314)
Hazelnuts 0.060 (0.301)
Residual (extension visits) −0.263 (1.375)
Market distance (IV) 0.025 (0.009)***
Constant −5.973 (1.105)*** 8,365.550 (2,214.753)***
ath (ρεu) −0.711 (0.397)*
ρεu −0.612 (0.249)*
Lnðδ) 7.985 (0.103)***
Wald test (ρεu ¼ 0) 4.41**
ATE (PSM)a 1,405.172 (431.729)***
Sample size 210

Notes: Robust standard errors in parentheses; *, ** and *** denote significance levels at 10%, 5% and 1%, 
respectively. aATE (PSM) is the average treatment effects estimated by the propensity score matching 
model, using the teffects psmatch command in Stata. The residual variable is the estimate from the first 
stage regression (i.e. controlling for potential endogeneity of extension visit). IV refers to the instru
mental variable. The reference crop/product is honey.
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Maertens 2014; Ma and Abdulai 2016) in Mozambique, China and Rwanda, respectively. This study is 
able to estimate impact by using a treatment effects model which addresses selection bias due to 
observed and unobserved attributes (e.g. innate abilities, motivation of farmers and risk preference) 
with the inclusion of appropriate instrumental variables.

The results further indicate that peer networks and the perceived benefits from cooperatives 
negatively affect farm revenue and net returns. One possible reason for the negative effect of peer 
networks on farm revenue and net returns is that contacts with neighbours may not exclusively involve 
information exchange relating to agriculture. Also, the assimilation and implementation rate of the 
different information from peers largely depends on the individual farmer’s inherent ability. It does not 
always tend to influence information application and transformation into farm productivity. The 
inverse relationship between the perceived benefits of cooperatives and farm outcomes suggests 
that low-performing farmers tend to have higher expectations from the cooperatives to improve their 
situation. It may lead to relatively passive farmers, because such perceptions tend to influence their 
attitudes and farm decisions and thus affect farm productivity. In addition, the insignificant effect of 
the crop/product cultivated suggests that the benefits from cooperative membership and the will
ingness to join differ, while the crop/product type does not exclusively determine them. From a long- 
run perspective, it can be inferred that crop selection is not endogenous with cooperative member
ship. However, the causal direction is not straightforward for these variables.

Regarding the effect of the control variables on farm productivity, only education and the farmer’s 
age influenced the outcomes of interests. Farmers in our sample reached mean years in formal 
education of 13.07, indicating relatively well-educated farmers. A high share of them has even 
finished university education. However, after the collapse of the Georgian economy in the 1990s, 
many formerly university-educated positions in cities ceased to exist. People had to return to rural 

Table 5. Impact of cooperative membership on net returns (in USD).

Treatment effects model

Variables Participation in cooperatives Net returns

Membership 4,399.009 (1,324.178)***
Gender −0.169 (0.305) −288.0679 (461.484)
Age −0.009 (0.010) 52.042 (17.712)***
Education 0.151 (0.063)** −329.728 (84.780)***
Household size 0.435 (0.118)*** −243.476 (236.0528)
Asset ownership 0.273 (0.277) 637.948 (497.834
Extension visits 0.298 (0.069)*** 31.702 (184.338)
Farm size 0.119 (0.124) −142.281 (234.371)
Peer network 0.075 (0.021)*** −77.000(32.164)***
Perception 0.443 (0.283) −782.774 (467.878)*
Trust 0.712 (0.223)*** 214.519 (456.825)
Region 0.250 (0.240) 28.436 (479.996)
Grapes 0.273 (0.281)
Hazelnut 0.115 (0.285)
Residual (extension visits) −0.682 (1.378)
Market distance (IV) 0.026 (0.009)***
Constant −6.018 (1.085)*** 7,269.402 (1,976.928)***
ath (ρεu) −0.591 (0.269)**
ρεu −0.531 (0.193)**
Lnðδ) 7.989 (0.076)***
Wald test (ρεu ¼ 0) 4.250**
ATE (PSM)a 833.377 (434.834)*
Sample size 210

Notes: Robust standard errors in parentheses; *, ** and *** denote significance levels at 10%, 5% and 1%, 
respectively. aATE (PSM) is the average treatment effects estimated by the propensity score matching 
model, using the teffects psmatch command in Stata. The residual variable is the estimate from the first 
stage regression (i.e. controlling for potential endogeneity of extension visit). IV refers to the instru
mental variable. The reference crop/product is honey.
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areas and make their living from subsistence agriculture. Therefore, the higher education of such 
farmers does not necessarily mean education in agriculture and thus better know-how for efficient 
cultivation compared to the less educated farmers by profession. This finding is in line with Gedara 
et al. (2012). The authors argued that education is not an ideal index for human capital as the general 
tutelage provided in schools may not directly apply to the cultivation of specific crops or agricultural 
training. The positive effect of age (a proxy of farm management experience) suggests that more 
experienced farmers can improve their decision-making and resilience in choosing farm techniques, 
resulting in higher farm revenue and net returns.

Turning to the results of the participation model, we included the farmer’s age, gender, educa
tion, location, household size and asset ownership as control variables. We found that farmers’ 
educational status positively and significantly influences cooperative membership (column one in 
Tables 4 and 5). The positive effect of education is consistent, for instance, with the findings of 
Chagwiza, Muradian, and Ruben (2016). As Abate, Nicola Francesconi, and Getnet (2014) and Mojo, 
Fischer, and Degefa (2017) have already confirmed, the tendency to become a cooperative member 
also increases with larger household size. Social capital and the openness of the farmer to advice 
from others (peer network), operationalised as the number of contacts with extension officers and 
other farmers (external dimension of the social capital), also have a positive influence, as already 
reported in other recent empirical studies (Mojo, Fischer, and Degefa 2017; Abdul-Rahaman and 
Abdulai 2018). However, our conclusions of causality seem weaker here since many new coopera
tives received more training and extension support from the donors only after they established their 
groups.

Besides personal, household, and social network characteristics, farmers that hold optimistic 
beliefs about benefits derived from the membership (their cognitive dimension of the social capital), 
as well as trust other farmers in the area, also tend to sacrifice their independence and autonomous 
decision about their farms and join the collective activities. This is consistent with, for instance, the 
findings of Liang et al. (2015) and Möllers et al. (2017) in modelling cooperation in China and 
Romania. On the other hand, other characteristics of the farming business like ownership of assets, 
crop or product cultivated, farm size and age of the farmer do not seem to be related to the 
propensity to join new cooperatives.

Emerging economic advantages of horizontal integration within the value chains can be 
observed, even though the groups and total area under the cultivation of their members are still 
relatively small. Therefore, it can be assumed that the benefits of each group’s potential economies 
of scale of larger land cultivation remain limited. The measured positive impact on members’ 
productivity may be due to the support provided by the ENPARD programme which allows for 
better processing and storage, leading to higher product quality and improved marketing. This effect 
might be more substantial than producer groups’ better bargaining power through higher produc
tion volumes. The economic benefits derived from economies of scale are also frequently limited by 
the small number of farmers committed to selling through the cooperative. Despite benefiting from 
new machinery and new knowledge provided from training, many members still fail to deliver their 
products through the cooperative, and they reach their selling agreements. This form of ‘free-riding’ 
limits the overall potential of new groups. It also creates the danger of dissolving groups in the near 
future when the group managers cannot cover the running costs of these new rural businesses.

Our positive findings do not reflect the fact that many newly created cooperatives had already 
failed to survive the end of external support. The ENPARD final evaluation (Kochlamazashvili, 
Zhorzholiani, and Kakulia 2017) reported that up to 50% of new cooperatives failed to develop 
into efficient producers’ groups.

Developing internal rules, increasing members’ commitment, and enlarging the membership base 
are now necessary to increase economic benefits resulting from higher volumes and the efficient use 
of technology. Even though our data indicate a positive opinion, the genuine willingness of founders 
to open the group to new members may be limited. This reluctance is exacerbated by the fact that 
many cooperatives are based on closed family units. Family bonds might be necessary to reduce initial 
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distrust and communication costs; however, the created bonding capital will be difficult to turn into 
bridging social capital during opening groups to non-family members. This study’s limited sample size 
and national representativeness merit future research with a larger dataset to verify and extend the 
empirical findings in different farming contexts.

7. Conclusions

This paper assessed the impact of supported collective action on the economic performance of 
farmers in Georgia using farm revenue and net returns as main economic indicators. We used the 
treatment effects model to assess the impact of small farmers’ participation in collective activities 
while accounting for potential selection bias emanating from observable and unobservable char
acteristics. We identified a negative selection bias, suggesting that farmers with lower farm revenues 
and net returns than the sample average have a higher probability of joining a cooperative. This is 
reasonable as participation in a cooperative organisation and other forms of collective action is 
expected to enhance the productivity of small farmers.

The empirical results revealed that participation in cooperatives is positively and significantly 
associated with higher farm revenue and net returns. Regarding the factors affecting participation in 
cooperatives, the results show that education, household size, number of contacts with extension 
officers and other farmers, and trust significantly influence farmers’ decisions to join cooperatives.

Our results provide positive information about the effectiveness of the new cooperation of small 
farmers in producer groups established by Georgia’s focus on producers’ groups, supported by the 
external assistance of the EU ENPARD programme, and facilitated on the ground by material and training 
support by a consortium of development NGOs. Our research and the reports on the increasing share of 
production traded by cooperatives, albeit still quite low, indicate that there are economic benefits of 
membership in producer groups. The new cooperatives generally demonstrate initial tangible success, 
which may start a process of changing minds in favour of more entrepreneurship, but these young 
groups must first overcome the impediments to their membership. Establishing mechanisms to address 
farmer attitudes, such as freeriding and low member commitment in farmer groups, is a policy oppor
tunity; attitudes undermine the sustainability and expected effects of social capital formation. 
Cooperative rural institutions can be promoted by disseminating the estimated benefits of collective 
action to other farmers and can be enhanced by improved infrastructure for extension services which we 
found to encourage farmers’ decision to join cooperatives. Even small farmers, particularly in remote 
areas, can benefit from cooperatives and other forms of collective action by relaxing the constraints 
associated with information and transaction costs and by improving their access to larger market outlets.
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Appendix A

Table A1. Addressing potential endogeneity in extension variable: First-stage regressions to predict membership 
and extension visits.

Variables

Cooperative membership Extension visits

Coefficient Std error Coefficient Std. error

Constant −6.016*** 1.120 −2.819*** 1.047
Gender −0.042 0.218 0.591** 0.249
Age −0.005 0.009 −0.001 0.009
Education 0.167*** 0.045 0.010** 0.046
Household size 0.350*** 0.102 0.130 0.109
Ownership 0.252 0.229 0.468* 0.250
Farm size 0.192 0.124 0.205 0.141
Peer network 0.071*** 0.020 0.009 0.024
Perception 0.385* 0.205 0.566** 0.242
Trust 0.686*** 0.214 0.198 0.236
Region 0.167 0.239 0.095 0.262
Grapes 0.539** 0.238 −0.031 0.300
Hazelnuts 0.402 0.255 −0.297 0.279
Market (IV) 0.024** 0.010 0.0001 0.010
Number of farm plot −0.055 0.109 0.309** 0.140
Log likelihood −106.023 −71.007
Observations 210

Notes: *, ** and *** denote significance levels at 10%, 5% and 1%, respectively. Robust standard errors reported. 
The reference crop/product is honey.
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