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Abstract in English

Rural cooperation can be an essential strategy for smallholder farmers to remain competitive
and efficient in rapidly changing markets. The reintroduction of cooperatives is part of many
gover nment s évelopmeew paliay supported by several international donors to

enabl e small far mer s participation in the
However, in posSoviet transition countries, many farmers seem to show psychological
resistance or lacsufficient trust in others and motivation to join any collective action. Such
adverse attitudes have their roots to a large extent in the $gwetommunist regime in the
early 1990s. Understanding far me ecoriomipand t i ci p
social impact of cooperative membership can provide stakeholders with significant evidence

in their efforts to design policies aimed at promoting agricultural and rural developrhent.

study aims to contribute to the existing literature bgviaing a firsthand analysis of the
economic and social impact of cooperation of smallholders in differeniSoestt transition

countries through a counterfactual desifime empirical analysis uses a dataset collected from

210 farmers in Georgia, 20&rmers in Moldova, and 251 farmers in Mongolia. The study first
examines the factors that drive smallholder participation in cooperative organisations and the

i mpact of collective membership on Georgian
treatmat effects model that accounts for potential selection bias and endogeneity of
cooperative membership. Second, the study examines the impact of cooperative membership
on farm revenue among orchard farmers in Moldova using endogenous switching regression
that accounts for sample selectivity bias. Finally, the study analyses the impact of cooperative
membership on yield, farm revenue, and technical efficiency of potato farmers in Mongolia

using sample selection stochastic production frontier and stochasédrorgier approaches

that address selection bias due to observed and unobserved factors.



The empirical results show that agricultural cooperative membership exerts a positive and
statistically significant impact on farm outcomes. Specifically, new dollex in Georgia

obtain higher farm revenues and net returns compared to themeier peers. Similarly,
Moldovan cooperative members have higher farm revenues than theimemhber
counterparts. The results also reveal that Mongolian potato farmeis bdigher yields and

farm revenue and are more technically efficient than-member cohorts. Regarding the
factors that influence smallholder participation in cooperatives, the findings show that human
capital, distance to market, extension visits, pgudtion in offfarm work, social network,
trust, and perceived economic benefits from
to join cooperatives. The findings generally suggest that policymakers and stakeholders should
continue with incentigs to encourage smallholder participation in cooperatives and other
forms of collective action since participation in cooperative organisations directly contributes

to higher farm outcomes.

Keywords: Agricultural operatives, Counterfactual analysis, Farm performance,

Smalholderfarmers, Rural development, Transition countries



Abstract in Czech
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1. Chapter 1 Introduction

Smallholder farmers in most developing countries face various challenges regarding
agrifood production and markag, such as lack of infrastructure and market information, high
transaction costs and poor access to farm infitiseher & Qaim 2012Mojo et al. 2017.
Governments programmes and policies have thus, emerged wsadbdese problems and

i mprove small hol der far mer s production and
institutions, including farmer organisations, cooperatives, and other forms of collective action,
have been promoted and gained new popularity iraghgfood system and are perceived as
business models aimed at improving the performance of smallholder farmers in agricultural
production(Valentinov 2007 FAO 2012a Rao et al. 2012 Agricultural cooperatives and
other forms of collectivaction offer their members a wide range of services and opportunities,
including market information, offering access to farm resources, and improving smallholder
far mer s’ b a (FAGA2012a Zhemg ep ad. ROG)2

Many researchers consider the cooperation of farmers as essential for communities to
reduce poverty in rural areas ancdasmportanpolicy tool for developing countries to achieve
agricultural and rural developmeiWwanyama et al. 200&Itman 2015 Abate 2018. Interest
in both - developing and developed countries in the cooperative movement has also grown
recently, as cooperative oemisations are deemed more flexible than corporations, more
responsive to local social and environmental challenges, and more resilient in times of
economic crisigBirchall & Ketilson 2009 Delbono & Reggiani 2013

However, while some authors focus on the positive aspects of cooperation, others

document the significantdisadvda ages of f ar mer s groups, such
control costs, and problems related to ownership rights and inefficiency of the lead agent

(Nilsson 200). Even within one region or country, there are sectors in which cooperative



organisations grow and serve as efficient gmises for small and mediusized farmers. In
contrast, they find it difficult to survive or operate in other sed®hado et al. 202)a

Furthermore, studies indicate that smallholder farmers canealsnomically benefit
from highvalue markets through collective action, benefiting from institutional group
arrangements, which would not be available when they operate indivighiiyod et al.
2009. For instanceWollni and Zeller (20073how that cooperatives in Costa Rica facilitate a
niche market for snllascale coffee growers with higher prices. In another stirby, and
Thorat (2008emonstrated that marketing cooperatives for grapes in India reduced transaction
costs and contributed significantly to thetter bargaining position of smallholders amidst
market intermediaries. Other studies in the literature have also highlighted the positive impact
of collective action on the performance of their membexs.,Fischer & Qaim 2012Vojo et
al. 2017 Abdul-Rahaman & Abdulai 2028

Evidence from empirical studies has shown ttwiperatives also act as mechanisms
for adopting technology and facilitating commerdatiion (Fischer & Qaim 2012Chagwiza
et al. 2016Ma et al. 2018 SeveralstudiegseeTable2) from differentgeographical locations
have demonstrated the impact of agricultural cooperatives and otirey &f collective action
onthe productivity and technical efficiency of farmdesg.,Ito et al. 2012Mojo et al. 2017
Abdul-Rahaman & Abdulai 2018a et al. 2018Ahado et al. 2021)b

In the postSoviet bloc of transition countries, the legacy of the Soviet agricultural
model of the 20th century left an indelibleark on the cooperative movement, with many
farmers still reminiscing forced collectsation, which ended in chaotic privsdtion and
restitution in the 19908Hagedorn 2014_erman et al. 2006 This historical development also
led to changes in the agricultural structures with currentimedfragmentation and complex
land ownershigHartvigsen 2013 As a result, most farmers cannot reach a cefit level of

production and therefore cannot benefit from new opportunities in the domestic and



international marketd_erman et al. 201.6Nolz et al. 2018 Lack of resources and knowledge
increased transaction and production costs, and low bargaining power in the market explain
why small farmers still struggle to improve their businesses.

The Eastern European and p8stviettransitioncountries are significantly lagging in
rural cooperatie movements compared to the rest of the wilitins 2013 Lerman & Sedik
2014). For example, evidence from Armenia shows that cooperatives are not yet beneficial and
sustainable because farmers from the Soviet kolkh@zasemain oblivious to the benefits of
cooperation based on democracy and-iselp, selfsustainability and sellesponsibility
(Movsisyan 2013

Nevertheless, in many developing and transitional countriesptieept of cooperation
among small farmers has recently gained new attention from policymakers and other
stakeholders, calling for a revival of the cooperative movement to address sustainable
development challenges and poverty reducfidagedorn 2014Wedig & Wiegratz 2018
While there are clear theoretiGaguments for backing up the effort to promote cooperatives,
the question is if the expectations are achievable. Thus, the study seeks to contribute to the
evidence of the success or failure of modern cooperatives in countries with negative
cooperative eperience from the socialist regimes. In particular, the study employs an
innovative approach that combines impact evaluation techniques and econapptraches
to analyse the i mpact of new coll ective act
ecoromic and social performance in p&adviettransition countriesln addition, the study
examines the factors that affect participation in agricultural cooperatives. The findings of the

study will provide stakeholders, development practitioners, and paiosra with insight into

1 Kolkhozesrefer to large collective farms



the role of collective action in achieving policy goals, which in turn will help them to design
appropriate policies to mobilize smallholder farmers to achieve strategic objectives of food
selfsufficiency. Furthermore, evidence dhe impact of cooperation on the performance of
smallholder farmers in the peSbviet transition countries is scarce, justifying further

assessment.

1.1. Significance of the study

The study is among the first attempts to provide a comprehensive understdntimg o
relationship between the cooperative orgarti i on and smal |l hol der s’ €
performance in different poSoviet transition countries. The results can contribute to the
literature on the impact of cooperative orgations onfarm performance in transition and
other developing countries.

The resurgence of cooperatives is part of

policy to encourage small far mer s particip
markets and suppodeby international donors. However, in the pS8swiet transition

countries, the concept of rural cooperation is still under the pressure of the experience from the
So v ikadkhoZ® model and its abandonment in the pr
and collective propertie3hese historical turbulences resulted in the agricultural structures of

small farmers being unable to increase their productive capacity and benefit from the new
opportunities in recovering domestic and international marketghi$aay, many farmers in

the region do not understand well the model of cooperation, lack sufficient trust and motivation

to participate in any collective activities. Thus, understanding smallholder participation
incentives and evaluating the economia aocial impact of cooperative membership can

provide governments, NGOs, and international donors with significant evidence in their efforts

to design policies aimed at promoting agricultural and rural development. The outcomes of



such an analysis canalson hance f ar mer s understanding of
cooperation and improve the status quo of rural cooperation ifBpogtt transitiorcountries

and the world at large.

1.2. Organisation of the study

The study has seven chaptébapterl includes a general introduction and highlights
the significance of the research in the study reg@mapter2 provides a background of

far mer s cooperation and the agricultural S ¢

literature on the benefits of cooperation and their related caugkthe factors that affect

far mer s decisions to participate inTkeol |l ect
objectives, hypothes and conceptual and empirical framework of the study are in ct&apter
Chapter 3.1 discusses the study areas, research design, and analytical framework and
econometric strategies used.dddition, it discusses the data and descriptive statistics of the
variablesused in the analysis. Chap®d also presents information on secondary statistics of

the analysed sectors in the three countiibse.empirical results are detailed in chapterhile
chaptedi scusses the empirical results, review

goals fulfilment, and its limitationsSt he | ast chapter presents the

their policy implications anduggestions for further studies.



2. Chapter 2 Literature review

2.1. Introduction

Chapter two covers the necessary backgr ol

overview of the agricultural sector in the three countries. It also covers the literatureaaview
the potential benefits of cooperation, their internal and external causkshe factors that
influence smallholder participation decisions in collective action and the concept of farm

economic performance.

2.2. Background

2.2.1. The agricultural sector in Georgia

After the disruption of the Soviet Union and following the civil war andnemic
regress, Georgia is again a predominantly agricultural country with almost half of the
population living in rural aread~AO 20120). Arable land covers more than three million
hectares (about 43%) of the coungryerritory. Subtropical climate dominating a significant
part of the territory creates excellent conditions for producing various subtropical crop
(Bondyrev et al. 2015Ministry of Agriculture of Georgia 2035 However, since the
independence from the Soviet Union at the beginning 'af 9@ economy went through severe
shocks bringing a deease of productivity by more than twlurds (Millns 2013. Reduction
of the sown area and the decrease of overall agricultural production caused a dependency on
imports, which exceedede billion USD in 2013, and a decline of ssiffficiency ratio of
almost all types of produc{Ministry of Agriculture of Georgia 2015

Examining economic delopment over the last two decades in Georgia following the
privatisation regime shows that the agricultural sector still plays a pivotal role in the Georgian

economy. Since the late 1990s and early 2000s, the sector has employed more than 50% of the



count y’'s | abour force. However, the second pa
declining trend (less than 50%) of employment in agriculture Sgarel). To some extent,

this trend has its root in the lack of appropriate policies and limited agricultural fuirdiQy

2012.

Georgia’ s GDP per capita growth generally
decades. fiis development indicates an unstable economic situation. The highest (15.3%) GDP
per capita was in the mit090s. Compared to other p&viet transition countries, such as
the Republic of Mol dova and Mongol ied),A Geor g
Worl d Bank report showed that Georgia’s pove
with the poor benefiting considerably from government social policies and new economic
opportunitieg The World Bank 208).

The EU alliance with pos$oviettransitioncountries, for example, Georgia (through
ENPARD), has created conditions for entrepreneurship and collective development to ensure
inclusive economic growth in rural areas. Notwithstanding, the influeh8eviet institutions
from the past has impeded the development of productive entrepreneurship among small

farmers in terms of their attitudes towards innovations, which could have promoted economic

growth and stabilitfSauka & Chepurenko 2017
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Figure 1. The pattern of economic development over the last two decades in Georgia.

In recent years, the amount of arable land for crop production has been decreasing in Georgia.
Perhaps, this phenomenon is due to an increase of grasslands or abandoned land. The highest
share (26.6%) of arable land for crop production was in 200F{gaee2). Compared to other
postSoviettransition countries like Moldova and Mongolia, their share of arable land for crop

production has been increasisigce the beginning of the new millennium.



w
o

Share of arable land (%)
= = N N
o ol o (&)

(62}

0
1996 1999 2002 2005 2008 2011 2014 2017

Source: Compiled from the data of FAO

Figure 2. Share of arable land in total agricultural land in Georgia.

2.2.2. Grape, hazelnut and honey sector in Georgia

In Georgia, the grape crop is one of the vital fruit crops for wine produéltrmough
cultivated in various regions, the Kakheti region in eastern Georgia has the highest
concentration of vineyards because of its unique climate and conditions sudifirtent
species of grape$he highest production of grapes was in the late 1990s. However, in the early
2000s, total production decreased substantially to less than a hundred thousand tons. Until then,
there has been a fluctuation in the total prodactibgrapes in the countr¥igure3).

Georgia is one of the most important producers of hazelnuts in the Wbddvestern
Georgian climate is optimal for hazelnubguction, and Samegrelemo Svaneti, Guria and
Imereti are major regions for cultivatioBmallholder farmers dominate farming systems for
hazelnut productiarDespite Georgia being among the top hazelnut producers worldwide, the

total production of hazelts in 2017 was relatively low compared to 208)(re3). Farmers
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attributed this change in production trend during the field survey to the infestdtithe

“BROWN mar morated stink bug” that I imited th
Apiculture has a long history in Georgia and is predominant among smallholder farmers

who produce honey on their homesteads and typically sell it at thegiemThe typical

regions for honey production include Adjara, Guria, Kakheti and other mountainous regions.

The apiculture sector is now gaining ground in the Georgian agriculture sector. Compared to

the mid and late 1990s, with low honey production (less than wasdhd tons), honey

production in the last ten years has seen some improveRiguig3).
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Figure 3. The total output of fruits and honey sectors in Georgia
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2.2.3. Policies and farm cooperation in Georgia

As in other countries of the Commonwealth of the Independent States and Central and
Eastern Europe states, Georgiahbhsang tradi ti on of spontaneous
the 19th and the beginning of the 20th century. However, during the Soviet era, the original
idea of bottorrup selfhelp small farmers associations dramatically changed from voluntary
marketing, sefice, or credit cooperatives to statentrolled production collective farms
(Lerman & Sedik 2014

The recession of the Soviet Union in the 1990s resulted in the collapse of the
collectivised agricultural system when cooperatives of any type in Georgia almost ceased to
exist(Ministry of Agriculture of Georgia 2014&NPARD 2015. As a result, several authors
already showedfor example, Gardner & Lerman 2Q06ampi 2012 ENPARD 2013 that

until today cooperatives contiauto be negatively associated with the Seeiret collective

farms and farmers, and the gener aGardnemuabd i ¢ st
Lerman (2006Wwr i t e: “The usespeohtt ne” wosterd Eutopeonill a | anc
not only create the wrong i mpression, but it

Nevertheless, traditional grassroots organisations and informal institutions developed
spontaneously in Georgia before the socialist Soviet times. Solid social cohesion exists until
today in parallel to any formal institution. For examglempi (2012)anal ysed f ar mi
cooperation and demonstratéitat Georgian society typically consists of solid informal
networks, such as the common herding Naghin system, which has a long history in hilly pasture
areas.Buschmann (2008pr USAID Georgia (2011)provides an analysis of bonding and
bridging social capital constructs in the Georgian environment. Their findings show robust
bonding ties in Georgia, which indicate close relationships among familyiveslaand

friends. On the other hand, bridging capital representing willingness to cooperate with strangers
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is relatively low. This phenomenon predetermines a tendency to rely on small businesses rather
than cooperation with members of the broader society.

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 community. The first organisations to support th
horizontal integration of farmers include the USAID, OPTO International, the Swiss Agency
for Devel opment and Cooperation, Denmar k’ s
Development Agency. These organisations started broader programmes and indigjdats p
focused on rural |ivelihood i mpAOR¥i2amiinet by p
2013. Only a few modern functi@al cooperatives were established spontaneously without any
donor support. The most significant recent programme for agricultural sector development with
a cooperation component was the European Neighbourhood Programme for Agriculture and
Rural DevelopmenfENPARD), launched in 2013. A total EU budget of 52 million EUR was
for the direct support o f cooperatives’ f o
assistance, and strengthening national and regional state insti(fddD2012b Milins 2013
ENPARD 2015.

The Deep andComprehensive Free Trade Area, recently established between the
European Union and Georgia (also with Moldova and Ukraine), covers agricultural and food
products. This trade forum between the EU and theseSmyé¢t transition countries can
provide some pportunities for farmers if they cooperate. For example, the coming together of
farmers to collectively market their products will assist in addressing some structural problems
— particularlythe weak position and capacity of the atomised farming se@sudting from
abrupt privatisations of state enterprises in the 198@€ 20120). The importance of
horizonta integration of small farmers in cooperatives, recognised by the Georgian

government, took several necessary steps toward developing an enabling environment. The
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Ministry of Agriculture of Georgia adopted the Strategy for Agricultural Development for
20142020, which provided a basic framework for promoting cooperatives within the specific
strategic measure 1.6 “Support the devel opme
initiated revision and update of legislation, creating a campaign on awsrarsisg,
provision of specialised extension services, and facilitation of special incentive tools, including
matching grant contributions and possibilities for tax exempiibhisistry of Agriculture of
Georgia 2011 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 Entrepreneursteated a basic legal framework. At the same time, the Agency
for Development of Agricultural Cooperatives (ADAC) was establigPARD 2015.

Joint efforts of international donors and national government led to an unprecedented
increase in the number of agricultural cooperatives in the country. While in the mid of 2014,
only 100 agricultural cooperatives registered at the ADAC, the number was ten times higher in
the subsequent ye@isheladze 2016 However, one of many challenges oé tsound and
sustainable rebirth of the Georgian agricult
per cooperative. The average number decreased during the2@034eriod from 10 to 6.

This low number for efficient businessiented organisationsre supposed to enable
economies of scale and reduce the cost of transactions for small farmers.

Moreover, some author®.g., Milins 2013, together withdevelopment specialists,
concluded that most cooperatives have about 50% of passive members who register to fulfil
the obligatory quotas on the number of members set by the government and donors. Key
founding members sometimes take over the managemermoanol of cooperatives, which
leads to limited compliance with democratic principles,-transparent decisiemaking and
creation of individual investeowned firms masked as cooperati€silton & Giannakas

2007 Lampi 2013. Organisational problems faced by Georgian cooperatives, such as lack of
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management competencies and experiences among members of the Board of directors or
poorly developed governing principles, are also document&atiamidze (2005pr Millns

(2012 2013) FAO (2012b)concluded that less than 20% of cooperatives established with
heavy guidance and depmence on donors showed significant activity after project
termination.

Newly (ENPARD) cooperatives were established, especially in the traditionally vibrant
agricultural sectors with export potentiaApiculture (honey), Viticulture (grapes and wine)
andHazelnuts. However, most cooperatives 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 regional markeatkse cities to

wholesalers and processing companies.
2.2.4. The agricultural sector in Moldova

Moldova has one of the highest shares of territory covered by permanent crops and
high-quality arable land globally, with agriculture being traditionally the mogiortant
economic activity. During the USSR, the country was a net exporter of agricultural products
(mainly wine and fresh products like fruits and vegetables) with destinations within the union.

About twothirds of agricultural lands are in the handgasms larger than 50 ha that
produce lowadded crops like cereals, oilseed and sugar beet. In contrast, small farmers grow
high valueadded crops like grapes, fruits, and vegetables (including potatoes). Nevertheless,
they generate only a limited marketrglus(Moroz et al. 2015FAO 201§. The agricultural
sector has played an essentialerah the Moldovan economy, but its relative economic
importance has recently declined. Although the sector serves as the primary source of income
for the rural population, its contribution to GDP in 2015 was only 1¢TBe World Bank

2019.
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In Moldova, perennial orchard production is the backbone of smallholder most
profitable production. Currently, there is about 65,000 ha of orchards with a high but
unexplored potential of production. Even though somen®@ wineries established high
productivity grape farms, only about egearter of Moldovan vineyards have productivity
higher than 8 tons per t{oroz et al. 201p In comparison with the neighbouring countries
of Romania and Ukraine, Moldovan farmers get the lowest prices for their fruit products. At
the same time, #ty have to face high volatility of the agrochemical input prices needed for
more intensive productiofMoroz et al. 201p In terms of distribution, the fruits are still sold
mainly on traditional markets, including three wholesale agricultural markets in Chisinau and
Balti and a few regional agriculturadarkets. Supermarkets have occurred only in larger cities
so far. Around 80% of fruit processing remains with a handful of large companies and goes to
export markets. The rest comprises some 80 small and medium canneries mainly serving the
domestic markeflTogether, these firms process from 150,000 to 200,000 tons of raw material,
mainly apples, plums, and vegetables, with concentrated apple juice, fruit, tomato paste, canned
fruits, and vegetables being the main processed products. HoWkree et al. (2015argue
that the potential of the fruit and vegble processing industry is only at ethéd of its
capacity.

In Moldova, as in other poSoviettransition countries, developments after the post
Soviet regimes indicate that majority of the inhabitants were involved in business and labour
migration (he former refers to the trading of products) to other neighbouring countries
(Mosneaga 2010)7This migrationincidentis evident in the low turnout and wavy emplaogmh
trend in the agricultural sector, which is considered the most important economic activity in
the country. Agrigure4 shows, the only compelling toout in agriculture as an occupation
was in 2002, when the employment rate in the sector was about 49.7%. After 2002, the country

has been experiencing fluctuation in agricultural employment. Lack of investment interest in

15



agricultural production in Moldav is one of the causes of this developnieet Zwager &
Sintov 2013.

GDP per capita growt h, whi ch measures a
doing better because it reflects a gamtrend to employment in agriculture discussed earlier.
AsFigureds hows, Mol dova’'s | owest GDP90s.dheglabalpi t a
financial crisis and the Russian Federation crisis in the late 1990s affected the Moldovan

economy and triggerddrge spikes in migratiofManore & Siegel 2015
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Figure 4. The pattern of economic development over the last two decades in Moldova.

In Moldova, the share of arable land in tagricultural land has increased over the last two
decades Kigureb). Given the soil quality and the good climatic conditions suitable for fruits
and v@etables, the amount of arable land for growing temporary and permanent crops will

continuously increase.
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Figure 5. Share of arable land in total agricultural land in Moldova

2.2.5. Grape, plum and walnut sector in Moldova

In Moldova, likewise, other postoviet transition countries such as Georgia, the production of
grapes has had a track record since theXfi@Ds. Howevemproduction has been fluctuating,
hovering around an average of over 500 thousand tons per annum in the lastkigoaele) (
The highquality chernoem soils may be one of the factors for the successful cultivation of
fruits and nuts in the country.

Similarly, the production of plums in Moldova has been fluctuating over the past two
decades. The highest production (about 96 000 tons) of plums wak/inV®alnut production
shares a similar trend as hazelnut and plums, with the highest (about18,000 tons) production

occurring in 2017Kigure6).
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Figure 6. The total output of the fruits and nut sectors in Moldova

2.2.6. Policies and farm cooperation in Moldova

As in most posSoviet transition countries, economic reforms, including privatisation
of agricultural land and the restructuring of state and collective farms, occurred shortly after
the country’ s i(GCimipsenald 2008cmnan 2013 The Bahsformation
process enagaged various forms of farming. However, primarily it resulted in small
individual farming(Csaki & Lerman 199 The land distribution ended in 2001 with more
than one million new ownen®ceiving one or two parcels of arable land, one parcel of an
orchard, and one parcel of a viney@BS 201). In total, each person received an average of
about 1.56 ha distributed ir8 physical parcels, which resulted in current extremely high lan

fragmentatior(Hartvigsen 2014
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To resolve e high land fragmentation and consolidate small family farms with the EU
market, the Moldovan government has embarked on a strategic framework (e.g., legal support
and production subsidies) to farmer cooperatives and enterprises that support various
agriaultural and rural cooperatiofMillns 2013. However, the interest of farmers and the
number of agricultural cooperatives grows and shrinks according to the current support
provided by tle national government or international donors. One of the first collective forms
was an “Asociatia de Gospodari. Taranesti?’
emerged from 1994 to 1997 when the number of members reached 100 enterprises but then
disappeared again by 2001. During the beginning and second half of the millennium, the
number of registered agricultural production cooperatives increased due to the strong state

financial support. For example, in 2009, about 204 agricultural productigrei@ives were

registered(Moraru et al. 2018 Despite the heavy state budgetary support, many- state

1] ”

supported and tegown cr eat ed cooperatives proved th
gradually transformed into limited liability compani@¢sAD 2016).

New legislation, policies and government subsidies support the new role of modern
cooperativegO’ Connel | & ;KNolp et al.i2819ir ma2yddév@loping countries,
including Georgia. Law No. 73 on Business Cooperatives and the Small Enterprise Sector
(issued already in 2001 and 2006) was accompanied in 2013 by Law No. 312 on Agricultural
Producer Groups and their Asgations (Millns 2013 Moraru et al. 2018 This new law
targets explicitly organised farmers and sets out their pat¢atgeted support. However, most
agricultural cooperatives are still registered under older cooperative legislation and not as
agricultural cooperatives.

Despite the perceived economic necessity, new legislation, and government support,

cooperation amondarmers remains hindered by the mentality that links the notion of

cooperation with former Soviet kolkhozes. Farmers lack essential trust and social skills needed
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for jJoining the producers groups, whil e pc¢

cgpacity of convincing people to collaborgteAD 2016).

2.2.7. The agricultural sector in Mongolia

Before the transition to a market economy in Mongolia in the early 1990s, the
agricultural sector was t h3% grass domestic preducina i n s
(GDP) and 45% of employment to the populatiRasmussen & Anneffrempong 2016
After the transibn from collective socialism to a market economy, agricultural output has
dropped drastically, and today, the sector contributes just 15 % to the GDP. However, it
provides the largest share (about 34 %) of employ(Ragmussen & AnnefFrempong 2016

Until today, Mongolia’s agriculture sector i
a smaller segment focused on mating wheat, potatoes, and vegetables.

Among the crops cultivated in Mongolia, potato is the second most important staple
crop after wheat, with a total cultivated area of about 12,511 ha and an average annual
production of 116.88 thousand taiFAO 2017. It is grown in the central and northern regions
of the country in proximity to larger urban centres of Ulaanbaatar and Dalkkila®n the
contrary, from the wheat sector with limited pdtehfor collective actions of small farmers,
the potato sector is mainly dominated by small farmers, who cultivate less than three hectares
of potatoes on average. The per capita consumption of potatoes is about {ABEBIZN20).

Despite itsmportance in the Mongolian diet and food security status among rural and urban
dwellers, potato yield per unit of land is relatively low and highly variable. For example, the
yield between 2017 and 2012 varied between 9.34 tons/ha and 14.62 (6A<h2017.

As Figure7 shows, the mid 990s reflect the period of high participation of Mohans
in the agricultural sector as one of the cou

people were in the agriculture sectdfigure 7). However, in the first half of the new

millennium, employment in agriculture fell sharply. Since then, employment rates in
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agriculture have fluctuated. Regarding economic growth, GDP per capita increased from the

later part of the 1990s until 2014, wherffell to 3.4% in 2017.
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Figure 7. The pattern of economic development over the last two decades in Mongolia.

By far, Mongolia has one of the lowest sharearable land for crop production compared to
other postSoviettransition countriesThis disparity may be due to the topography and climatic
conditions in Mongolia. Despite this, the share of arable land in the country has been increasing

gradually in recet years, which shows signs of more intensive agriculture lo(fthre8).
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Figure 8. Share of arable land in total agricultural land in Mongolia

2.2.8. Potato sector in Mongolia

Mongolia's agriculture sector i s dominat e
smaller segment focused on cultivating wheat, potatoes, and vegetables. Among the crops
cultivated in Mongolia, potato is the second most important staple crop after witleat total
cultivated area of about 12,511 ha and an average annual production of 116.88 thousand tons
(FAO 2017. Itis grown in the central and northern regions of the country in prigximiarger
urban centres of Ulaanbaatar and Darkbaih On the contrary, from the wheat sector with
limited potential for collective actions of small farmers, the potato sector is mainly dominated
by small farmers, who cultivate less than three hectdrpstatoes on average. The per capita
consumption of potatoes is about 40.6Q0Kk®B 2020.

As one of the most significant food security crops in Mongolia, the production of
potatoes has kept rising since the beginning of the new millennium. This increase in the
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production of ptatoes is because of market preference for locally grown potatoes and
vegetablegFAO 2017. Despite its importance in the Mongolian diet and food security status
among rural and urban dwelkée potato yield per unit of land is relatively low and highly
variable, for examplethere was a sharp decline in total output in 2@bmpared to 2011
(Figure9), which calls for appropriate policies towards sustainable production of stable food

crops in the country.
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Figure 9. The total output of potatoes in Mongolia

2.2.9. Policies and farm cooperation in Mongolia

After the collapse of the Soviet Union in 1991, many agricultural cooperatives in
Mongolia transformed into individual and investor enterprises. In 1990, nearly 70% of
livestock owners were in collectives. The bteck sector is one of the dynamic forces of the

Mongolia cooperative sector. In the late 1980s, interventions from the state led to the
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interference of cooperative properties and controlling of product prices, thus changing the
function of the cooperatige from their original intentiongWorden & Savada 1989
Nevertheless, the initial stages in 1991 of the transition from a centrally planned economy to a
marketoriented economy resulted in a free transfer of livestock to private ownership (mainly
cooperative members). The trangitito the market economy, together with a decline in
productivity and challenging economic conditions of the new market, led to the resurgence of
cooperatives as feasible institutions for improving the livelihoods of rural pédilieva et
al. 2017.

The introduction of the new “Cooperative

gave a new birth and targeted support to thestablishment of cooperatives in Mongolia

(Bayartsaikhan202 I n addition, the government decl ar
which |l ed to the adoption of severalan nati ol
Livestock Programme”, “National Cooperative
Crop Rehabilitation Drive”. These |l egislati

cooperatives and provided subsidies and other financial help to producer ¢maguktion to

the enabling legal environment for cooperatives, the Mongolian government paid particular
attention to developing a market structure and setting up financial and practical extension
services for the cooperative sector.

As a sequel to thebave, several organisations have developed an interest in the
cooperative sector and various forms of collective action and, as such, provide support to
smallholder farmers. For examptee Mongolia Women Farmers Association supports farmer
groups in plating, training, and business developmé¢@huluunbaatar et al. 201L7This
phenomenon providesgew opportunities for farmers in the agricultural sector and enhances the

participation of farmers, particularly women, in new forms of collectives in Mongolia.
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On the other hand, the perception of farmers and society regarding cooperatives is still
somewat negative in Mongolia. Many farmers have neither a good understanding of
cooperatives’ valwues, principles and benefit
(Rasmussen & AnnegfFrempong 2016 Such adverse attitudes have their roots to a large extent
in the Sovietype communist regime in the late 1980s, when the agricultural systems were
dominated by poorly peéror mi ng | arge coll ective farms ( c;
the central governmerf¥Vorden & Savada 1989These aversions blocked the development
of voluntary cooperative@Vorden & Savada 198€huluunbaatar et al. 20)L@fter the first
two decades of political changes in 1990. However, the strong aversion has melted with the
gover nment ' s estioaodperatives amdstrangthereng their role and the efforts of

cooperative unions to promote a positive perception of collective market operations.

2.3. Commonalities and differences in cooperatives development in the three countries

Tablel describes the commonalities and differences in the development of cooperatives in the
three posSoviet transition countries.

Table 1. Commonalities and coopatives development in the three countries

Country  Privatisation Legislation Cooperative External
strategy emergence support
Georgia Equal distribution of Law  on  agricultural Appeared in ENPARD
assetsising voucher cooperativegJuly2013 1909
system among (Lerman & Sedik 2014
farmers without any
payment
Moldova Equal distribution of Law on cooperatiorfJan Appeared in World Bank
assetsising voucher 1992. Law on productior 1994

system among cooperatives in 2002
farmers without any updated 2010
payment (Lerman & Sedik 2014
Mongolia Distribution of Law on cooperatives il Appeared in UNDP, SDC
assets using th 1995 and updated in 201 1921
voucher system (Chuluunbaatar et a
2017
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2.4. Review of empirical studies

The study seeks to analyse smallholder farimgesisions to participate in collective action

and analyse tlieeconomic and social performance. Therefore, the study reviews studies that
have examined the determinants of participation in collective activities, the potential benefits
of cooperation ands internal and external causes, and the relationship between agricultural

cooperatives and farm performance.
2.4.1. Factors affecting farmers participation in cooperatives

Before asseg®y the impact of cooperatives dhe performance of farmers in pest
Soviettransitioncountries, it is necessary to identify the factors tratlikely to influence
farmers decisiors to participate in collective actions, given that these farmers have a negative
cooperative experience from socialist regimes. Findings from prevempirical studies
indicate thateducation(Wollni & Zeller 2007 Zheng et al. 201,2Verhofstadt & Maertens
2014 Abate 2018, Age (Mojo et al. 2017 Abdul-Rahaman & Abdulai 20)8significantly

affect small hol der far mers decision to part

In identifying why some farmers become members of agricultural cooperatives while
others do ngiNugussie (20Q) identified exposure visits, training access, male household head,
access to credit, information access, and family size as significant determinants of cooperative
membership. In another studfjscher and Qaim (2014)bserved that participation in
cooperative is a function of farm size, group size, type of crop cultivated and distance from the
farm.Karli and Bilgic (2006)lso confirmed that human capital, farm size, and income affect
farmers decisions to participate in agricultural cooperatives in the Mediterranean region.

Evi dence allngnésa anciatensoh to jwin cooperatives atiderforms of

collective action in the posSoviettransitioncountries shows that expectation for better prices
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and access to capital are the main drivers of smallholder farmers intention to cadpé&liats
et al. 2017.

Similarly, Bakucs et al. (2012jound trust, farming contracts and flexibility to be
motivational factors that influence smallholder Hungarian farmers decision to ppeteicn
collective activities. In the context of small Croatian farmers, economic motives such as
business risk reduction, access to government support and grants and reduction in production

costwererecogee d as f ar mer s’ (Nedarnoe&tisic201§. cooper at e

2.4.2. Potential economic and social benefits of cooperation and their related causes

Smallholder farmers produce a minimal output, hence their inability to obtain
economies of scale and market power compared to their trading partners. Moreover,
smallholder farmers face many obstacles when acquiring the required resources to improve
farm productivity and market commercialisatifiderbel et al. 2012 However, collective
group action can create new opportunities to overcome these obstacles and help farmers reach
production levels that might not be available as independent farmers.

The study adopted the general methodological framework combining several existing
t heories and hypotheses to operationalise ¢
economic success of cooperatives and positive impact ordairenprice, income andiglity
encompasses economies of scale and transaction costs theories. Accdvdiniy (b987) the
transaction cost is the cost incurred on delivering goods or services between two parties. North
considered the transaction cost to be one of the most critical barriers to economic growth. Joint
forces, combined resources andrgd factors of production in rural cooperatives can lead to a
higher quantity of produced goods (economies of scale) and to minimising the transaction and
production costs of member farmég&taatz 1987Valentinov 2007 Valentinov & lliopoulos
2013 Abate 2018. In addition to the collective ganisation of sales, cooperative membership

can also reduce the input purchase price for members, as bulk purchases lead to discounts from

27



input providers(Altman 2015 Abate 2018 Thus, cooperative members can obtain better
access to both input and output markets.

Based ontheoretical arguments, a growing body of empirical documentation proves the
economic benefits of collective action on equitable rural growth and poverty alleviation
(Wanyama et al. 2008bate 2018 Cooperatives can effectively reach higinality food
standards in miern food value chains and help member farmers obtain bargaining power
(Royer et al. 2017 The economic benefits of cooperative membership in China showed that
involvement in collective action positively impacts output price, gross income, farm profit, and
return on investmentMa & Abdulai 2017. Similarly, in central Kenyakischer and Qaim
(2012) reported an increase in acreage, household income, and banana share among
cooperative members relative to Am@embers.

In addition to the potential economic benefits for members, there are also several non
economicbenefits. Many of these neetonomic benefits are related to the theory of social
capital introduced above. A study conducted-igueiredo and Franco (201&veals that co
operators prefer the sial aspects and human development over the economic goals of the

organi sation. Me mber s training and knowl ed:¢
the productive agricultural sector transformation by adopting innovation and new approaches

and tebiniques. Moreover, cooperatives play an important social role in rural areas, as these
organisations contribute to the unification of rural communities and provide them with
employment. The members of cooperatives may benefit from better access toerweckt s

providers and information. Along with members, mnamber farmers might sometimes also

use the cooperative’s services for their far
decisionmaking, combined with investments in their community asfructure (roads,
electricity), cooperatives can also be an instrument for local community development with

speci f-o¢cer s gabhtd 2013t s

28



However, evidence of the benefits of cooperatives is still somewhat mixed, with many
authas providing examples of significant challenges and drawbacks, such as freeriding, low
trust among members, higher costs of control in larger groups, and problems related to property
rights and principahgent inefficienciegNilsson 200

Assessing the factors influencing the potentialcess or failure of cooperatives
discussed above has been of interest to many researchers. However, there is still no systematic
framework to comprehensively assess the internal or external factors influencing the impact of
cooperatives.

Studies show thattive participation in cooperatives, loyalty and trust among members
(Costa 2003Huang et al. 2005the commitment of members, cooperation va(ieschter et
al. 1997 Tremblay 200D and motivation in collective actiofAbdelrahman & Smith 1996
Wadsworth 200jLare among the factors that affect cooperatives performance. Besides these
factors, personal attributes such as age and edudatiadgsworth 200LAmini & Ramezani
2008 Gimenes et al. 20)6communication and social exchange within mempatadsworth
200% Cole et al. 200pal so af fect c 0 0 p Mitlsaand Dawies’'(201B)er f or t
considered inteorganisational culture as a vital attribute of the cooperative to strengthen
commitment and trust among elements of the organisalamzarol et al. (2013dentified
“partner selection” as one of dpéraive,fasthe or s i
individual characteristics of members affect trust and loyalty inside the organisation, which
itself comprises social capital.

In another study in Malaysi®djahazril et al. (2012)lemonstrated that sound strategic
pl anning and active member participation 1in
correlation showed a weak relationship among the variables, the authors conclude that these
factors stildl i nf | ue nHkuenicdt (2002 xhpwed tlzat coopezative per f

size might influence the commitment of members. As membership size increases, investment

29



size and return omvestment for each member decreagggueiredo and Franco (2018)
showed that cooperatives are attractive because they afford access to -teaisian and
management and support the local comityun

However, studies on the importance of ex:
success are somewhat limited. Neverthelesgatentinov (2007 highlighted, the emergence
and success of agultural cooperatives are sectgpecific. The success of cooperatives in
Western European countries is characteristic of European family farms and the nature of their
value chains. In additiorgtaatz (1987argued early on that the incentive to form cooperatives
based on lower transaction costs and higher countervailing market {golgher in sectors
with high immobility of assets in agricultural production. The theory of assets specificity
proposed byVilliamson (1985)and recent findings bihado et al. (2021also confirms the
findings of StaatzMarkelova and Mwangi (201@)Iso confirmed this in the African context.

Government policies and targeted support for the establishment and development of
cooperatives are also critical external factors influencing the success of coop €xédixzs ol
et al. 2013 In the case of EU members states, where cooperatives have been thriving for a
long time, policies and funds directed at cooperative development have a role (iBijphay
& lliopoulos 2014 Bo S k ov a & Howaver, exter@al2sOpport from governrnseand
international donors frequently operates without a precise understanding of the dynamics of a
particular value chain and the requirement of adequate structures of potential collective actions.
Thus, such approaches affect efficiency and sustainapii r esul ting in “art.

among renseeking farmergGolovina & Nilsson 201IMichalek et al. 2018
2.4.3. Cooperative and farm performance

The concept of farm performance is multidimensional; in the case of cooperatives,
economicand social goals are the two main facets of cooperative perfornfidecdrikse

2007). Usually, financial indicators (e.g., return on equity, return on asset) and economic
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efficiency (e.g., farm price, yield, incoma)e the two most common measures often examined
(Grashuis & Su 2018 iang etal. 2018. Franken and Cook (201&hdGrashuis and Su (2018)
provide detailedtoncepts of the various aspects of cooperatives performance

Nevertheless, evidence from studisseTable2) on the impact of collective action on
farm performance is somewhat mixed. For examigla,and Abdulai (2016itnessed a
positive effect of cooperatives on farm outcomes such as yield, net returns and household
income among apple farmers ihi@a.lto et al. (2012andChagwiza et al. (201&)so showed
that membership in cooperatives generates higher output prices for members in China and
Ethiopia, respectively. The study IB/o S k o v @ e talsoadported (p@siive @conomic
benefits of dairy farms in thez€ch Republic.

Similarly, Michalek et al. (2018found that members of the producer groups that
emerged spontaneously without any governmental assistance exhibit better economic/income
indicators than nomembers. However, they found that members of the governsugported
producer groups failed to show better performance thammamnbers. That cooperative can
fail to deliver benefits to their members also shoBednard et al. (2008)n the failure of

grain cooperatives in enhancing commersaion in Ethiopia.
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Table 2. List of studies on the benefits and impact of cooperafaener groups

Author and year Country Methods Benefits and impact of membership

Fischer and Qaim (2012) Kenya Propensity score matchir{f§SM) Higher price for members increase
adoption of innovation

Ito et al. (2012) China PSM technique Higher labour productivityand price
margin
Abate et al. (2014) Ethiopia PSM,Rosenbaunsensitivity analysis Participation in cooperatives leads

and stochastic production frontier efficiencygains

Verhofstadt and Maertens (201t Rwanda PSM technique Cooperative membership increas
income and reduces povertyr larger
farms andn more remote areas

Chagwiza et al. (2016) Ethiopia PSMtechnique Cooperative membershipincreass
farm incomeand technologydoption
Ma and Abdulai (2016) China Endogenous switching regressi Cooperative memters attain higher
(ESR) yields, net returns and househc
income
Wossen et al. (2017) Nigeria PSM and ESR Membersip reduces poverty an
increases technology adoption
Ma et al. (2018) China PSM, sample selection stochasi Members & cooperative obtain hiter
production frontier (SPF) farm revenue and are more efficie

than noamembers
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Table 2. continued

Author and year

Country

Methods

Benefits and impact of membership

Michalek et al. (2018)

Bachke (2019)

Ofori et al. (2019)

BosSkova et al

Ahado et al. (2021b)

Donkor and Hejkrlik (2021)

Olagunju et al. (2021)

Slovakia

Mozambique

Cambodia

Czech Republic

Mongolia

Zambia

Nigeria

Differencein-difference PSM

Differencein-difference PSM

PSM appoach

Direct covariate matching

PSM, sample selection

Members of producer groups witho
support performed better than RAc
members, while members with supp
failed to show better performance th
nonmembers

Members obtain higher value
agricultural production and househc
income

Cooperative membershiad no impact
on gross farm revenueut facilitated
technology choicend access to cred
among members

Members ofproducer groups obtaine
highermilk yieldsandprofit.

SP Cooperative members were mc

stochastic met&rontier and control efficient than no-members andhad

function approach

Endogenousreatmentegression

PSM, sample selection

stochastic metfrontier

increased yield and farm revenue

Cooperative members obtained higt
gross margirand output price

SP Members were technically effent

than noamembers and obtained high
total value of agriculturgbroduction
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3. Chapter 3 Conceptual framework and objectives of the study

Figurel0i | l ustrates the synergy between fact
cooperatives and economic and social benefits as implied by recent empirical (Gediasa
et al. 2012 Ma et al. 2018 Michalek et al. 2018 Previousstudies have shown that
participation in cooperative organisatsemd other forms of collective action is a function of
farmer characteristics (e.g., tlelet facfors antie r s
social capital and location factors.

Cooperatives provide essential links between farmers and the best or most adequate
production and processing technologies, as pointed out in previous rggdabhw & Haile
2013 Verhofstadt & Maertens 20)4Cooperatives also facilitate lingas to institutions such
as extension services and training programmes to acquire the necessarkioknamd
resources for improving the productivity anc
input and output markets positions also reinforcefthistion.

Participation in collective action also has social benefits or implications for smallholder
farmers. Through cooperative activities, farmers can improve extension and training advisory
services from public and negpvernmental organisations. Othienportant social benefits
cooperatives provide for smallholder farmers include access to market information, improved
services from inputs dealers, better access to processing and the opportunity to participate in
community development projects.

It is important to note that Mongolia survey data was focused on a different industry
(potato cultivation), as there were no cooperatives/farmers that cultivate grapes, hazelnuts,
walnuts, and plums as in Georgia and Moldova. Therefore, this may affect the overall
conclusions of the study. Nevertheless, the results from the Mongolia analysis (alse a post
communist country as Georgia and Moldova) can provide insights into the potential benefits

of collective action for future policy design.
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3.1. Research hypotheses

Many national governments have expsgsgheir high expectations that modern
agricul tural cooperatives and other forms of
market power and the adoption of technologies, resulting in higher income and resilience of
the farming sectaofHuang & Liang 2018Ma & Abdulai 2018 Ma et al. 2018 Notably, it has
been argued and believeuat institutional, input and output market linkages, together with
training and advice services provided by agricultural cooperatives, can increase small farmers
productivity.

Based on the reviewed literature, the study seeks to examine the impacteyttivep
membership in the context of the following hypotheses:

1. Hypothesisl: Personaland social capitafactors affect farmersdecisions to join
collective action

2. Hypothesi: Participation in cooperatives is associated with improved economic and
socialbenefits

3. Hypothesi8: Participation in cooperatives positively contributes to inaéteschnical

efficiency

3.2. Researchobjectives

The main objective of thetudyis to analyse the economic and social performance of
newl y created f a rSowet Bansitiog rcauntrigs usimgndiffepent sfarm
performance indicators. The study is motivated by the research quetiatat extent new
interest of local governants and national donors in the rebirth of spontaneous and bagtom

far mer s groups can generate positive result
The contribution of the study to literature is threefold. First, the study employs an

innovative approacthat combines impact evaluation techniques and econometric approaches
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t o

anal yse the i mpact of new coll ective act

economic and social performance in p8swiet transition countries. Second, the study uses a

contol function approach that addresses the potential endogeneity of some variables in the

cooperative membership choice model. Third, the study also explores different levels of farm

performance indicators to assess the performance of smallholder fartherghree countries.

3.2.1. Specific objectives

The first objective has a purely explorative character and does not refer to any of the hypotheses

stated in the previous paragraph. The rest of the objectives aim at confirming the hypotheses.

The specific objecties are to:

1.

2.

Describe the characteristics and governan

(marketing cooperatives) in the selected countries.

Analyse the factors that i nfl uence far me
groups.
Evaluatethebenf i t s of newly established far mer s’

farm profitability and noreconomic indicators.
Examine the impact of cooperative membership on the technical efficiency of

smallholder farmers.
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4. Chapter 4 Methodology

4.1. Introduction

Chapterfour first describes the study areas and then concentrates on the research design
and implementation (methods). The former discusses the various data collection approaches,
sampling techniques, and descriptive data analysisle the latter concentrates on the
analytical framework and econometapproachesmployed in each country study. It further
describes the variables used in the study and the test of the research hypotheses.

The study uses th@obit regression andppensity score matching (PSM) technique to

model farmers’ deci si ons thethr¢geedumtriecaoddiffesentat i v e
anal ytical met hods to analyse the impact of
benefits.

4.2. Study sites

As stated in the introduction of chaptfieur, the study took place in Georgidoldova, and
Mongolia. The Georgian farmeérsurvey occurred in the Western regierAdjara, Guria,

Imereti and Samegrelo and Eastern regidtakheti in GeorgiaKigurel11l). In Moldova, the

data collectioriook placen the centrat laloveni, Causeni, Straseni, northwe&tascani and
southern- Cahul Figurel12). In Mongolia, the survey was in Selenge, Darkhah and Tuv
provinces Figure 13). These countrie were used as case countries because of the similar
experiences from the peSbviet regimes and given the national governments and international
donors interests in the rebirth of cooperatives as an essential agricultural development policy
for inclusiveeconomic growth in rural areas. Although Mongolia was not part of the USSR, it
was added to the study due to the Mongoli an
action to improve national sedufficiency in the crop sector and the similar coopena

experience as other peSoviet transition countries.
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Source Author Blustrationwith data from divagis.org

Figure 11. Administrative map of surveyed areas in Georgia

200

SourceAuthor Blustrationwith data from divagis.org

Figure 12. Administrative map of surveyed areas in Moldova.
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SourceAu t h dlustrasonwith data from divagis.org

Figure 13. Administrative map of surveyed areasMiongolia

4.3. Research design

Table 3 presents the target groups, data collection instrumearpling technique and

econometric strategies employed in the study.
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Table 3. Research design

Indicator/country Georgia Moldova Mongolia

Target group Viticulture, api«Viticpltamrde wal ntPotato cmonemkamd
cooperatiaedome mb cooper ati amerdome mk no-me mber s
me mber s me mber s

Period of survey Septe@béober 201 Novembecember 2C00ct oiNew e n2b0elr9

Type of data Crossescti onal dat a

Sampling procedure Multi-stage cluster sampling Multi-stagesampling technique Multi-stage sampling technique
technique

Sample size 210 (93 cooperat 205 (105 coopere251 (115 cooper.
nomember s) 100 -nmeonmb er s) 136 -nmeonmb er s)

Data collection I nterviews & structur euds inmpud & toirenpsp bvedbat B d mi

instrument

Econometric PSM and treatmen PSM and endogencPSMsample selectiostochastic

approach regression production frontieandstochastic
metafrontier
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4.3.1. Data collection and sampling technique in Georgia

The field survey took place in September and October 2018 in the Western and Eastern
regions of Georgia. These regions were explicitly selected due to their high intensity of newly
emerged cooperatives and share in natiagricultural productiofKochlamazashvili et al.

2017. The newly created cooperatives also shared similarities (e.g., the assets received from
ENPARD 1, short marketing channels, and negotiation posifitarmers visa-vis buyers) in
the value chain organisation.

Using qualitative research based on key informants and focus group discussions with
respective farmerghe studyexamined the context of the value chain of the three sectors to
gain a deepernderstanding of the interpretation of the results. The key informant interviews
covered the entire value chain from suppliers to the local market.

The study employed a mubkitage cluster sampling procedure complemented by
structured questionnaire admimation to select the sample. Data on registered cooperatives
(i.e., 91 cooperatives established between 2013 and 2014 which received material-and non
material support from the ENPARD programme) provided by the International School of
Economics in ThilisiGeorgia, were preelected to draw the sample of cooperatives from the
various administrative regions. In all, 37 cooperatives out of the 91 cooperatives were contacted
based on their target pr odu-ecblaicahzorks. Sevalk er ag e
cooperative members were inactive; only about a quarter of the members produce and use the
cooperatives. The issue of inactivity of some cooperative members came up during the key
informant interviews with the managers of the cooperatives. As a,rmitampling focused
on active farmers that derive their primary income as farmers in a particular sector. The total
sample for the study was 210 farmers; of this, 93 were cooperative members (i.e., 35 honey
producers, 30 hazelnut producers and 28 gmpducers), and 117 were roaoperative

members (30 honey producers, 33 hazelnuts producers and 54 grape producers)- The non
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members were randomly selected in consultation with local cooperative support organisations
within the same regions as the coofigea members.The farmers interviewed are small
producers of grape, hazelnut and honey, mainly engaged in the production and marketing.
Specifically, the control group (nemembers) was selected in consultation with local
cooperative support organisationghin the same regions as the cooperative members. The
control group sample consisted mainly of 84 -meembers from the Western region and 33

norrmembers from the Eastern part of the country.
4.3.2. Data collection and sampling technique in Moldova

The datacollection in Moldova took place between November and December in the
Central, Northwest and Southern regioRarmlevel data on household demographic and
sociaeconomic factors and production information were collected through faetace
interviews ugang structured questionnaires. The study wsedltistagesampling technique to
sample the farmergirst, based on a list of 37 cooperatives provided by the National Union of
Cooperatives in the national capi@h i si nau, a p techpique was esedst@a mp | i |
select the three regions due to their geographic accessibility and the intensive cultivation of
fruits and nutgWorld Bank Group 2016 Second, at least two villages from each region were
selected. mally, a random sample of &b orchard farmers from each selected village
followed. In total, 205 respondents, including 105 saadlle orchard cooperative members
(i.e., 20 walnut producers, 33 plum producers and 52 grape producers) and-t00penrdve
members (i.e., 19 walnut producers, 29 plum producers and 52 grape producers) were the
sampled farmers. Thus, 113 farmers in the Central region, 51 in the Northwest and 41 in the
South region formed the sampléhe cooperatives in this study are proghugroups that market
either walnuts or grapes or plums. According to the key informant interviews with managers

of the cooperatives, the majority (about 25) of the included cooperatives were established
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spontaneously by family farms to cope with the regriand only some resulted from donor
supported projects (e.g., by the World Bank) that ceased to function after the end other projects.

The three sectors share similarities in terms of group activities, marketing strategies and
membership benefits. Theiprary services that members derive from the cooperatives include
the collective supply of inputs and shared labour support during the peak farming seasons.

In the case of the control (i.e., individual farmers who also cultivate and market walnuts,
plums al grapes) was contacted randomly within the same regions as the cooperatives through
local experts in the communities. The sampling procedure resulted in 55 control groups from

the Central region, 25 from the Southern region and 20 from the Northwest.regio
4.3.3. Data collection and sampling technique in Mongolia

Data collection took place in Selenge, Darkharn and Tuv provinces in Mongolia
between October and November 2019. According to the National Association of Mongolian
Agricultural Cooperatives (NAMAC)most agricultural cooperatives are registered in these
three regions and are also known for collective vegetable and potato proddicid2017).

The study employed multistage sampling to draw the sample. First, guided by a list of
50 agricultural cooperatives obtained from NAMAC, a purposive sampling technique was used
to select the three regions based on the reasons indicated irvfmiprparagraph. Second,
three to four communities from each study province were seldstedly, a random interview
of 20-25 potato farmers in each selected community followed. Fandy(42) cooperatives out
of the 50 cooperatives from the initialtliermed the base of the cooperativieseciselyl10
farmers from Selenge, 61 from Darkkhidnl and 80 from Tuv province formed the study
sample.Thus,251 smallholder potato farmers comprising 115 cooperative members and 136
nonmembers were sampled andteirviewed using a structured questionnaire with the
assistance of locally trained enumerators. Favel data on farmer demographic and secio

economicfactorsand production information were collected. The questionnaire also included
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openendedquestions related to farmers experience, external support, farming techniques and
practices.

Regarding the selection of nomembers(control), individual farmers who cultivate
potatoes for consumption and marketing formed the control. A discussion wikrative
members about existing nonembers in the same communities led to a random interview and
sampling of the control group. Precisely, 73 individual farmers from Selenge province, 30 from

Tuv province and 34 from Darkhdsul province were the samplerfthe control group.

4.4. Analytical framework and econometric strategy

4.4.1. Cooperative membership decision

As a first necessary steptbie counterfactual analysithe studyemployed the random
utility framework to model farm household decisions to participateoilective action. It is
usually applied to analyse the adoption of innovation under conditions of unceffader et
al. 1985. Ideally, a farmer will participate in cooperatives if the benefits frantigipation are
more significant than neparticipation. The utility gain from cooperation is a function of
observed covariates in a latent variable functibnus, the probability of participating in
cooperativess derived froma probit regressioand pecifiedas

O 0] -xE®E pQQ@ = (1)
where’O’ is an indicator of the latent cooperative membershiis, a vector of parameters to
be estimated and is the error termO is a binary variable equeto 1 if thefarmer is a member
of the cooperative and equal fofor nonrmembersy is the vector of exogenous variables
(i.e., farm and household characterisjibelieved to influence participation in cooperatives
(seeTable5). The choice of these variables and expected causalityoisned by previous

empirical literaturgBenin et al. 2012Fischer & Qaim 2012Abebaw & Haile 2013Mojo et
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al. 2017%. It is important to note that the probit regression modelled the cooperative
membership equation using the maximum likelihood estimation.

The study also operationalised social capital as an impgntacondition for collective
action participation among the identified variables. This variable is critical in this study because
many farmers in pos$oviet transition countries seem to show psychological resistance to
collective action participation; hee the study briefly elaborates on it. Social capital refers to
the level of mutual trust among peog@oleman 1988 the capacity for cooperation, or the
norms and networkihat enable group memberooperation and collective acti¢wwoolcock
& Naraya 200). Social capital is vital immaterial stock that can minisaimonitoring costs,
improve cooperation and consequently productivity and economic, or even environmental
outcomegChloupkova et al. 20Q310jo et al. 2015Pretty et al. 2020 The concept of social
capital is important in the context gfoup formation in Georgia and other Eastern European
countries, given the negative experiences of socialist regimes in the past. Many authors
(Sommerville et al. 20%1.erman & Sedik 201)identified the negative experience of farmers
with Soviet collective farms asstrong obstacle to the current development of cooperatives in
Georgia.However,trustwasemphasa d as an i mportant el ement
attitude to participain collective action in Central and Eastern European cour{iviéBers
et al. 2017. The authors further underscored that the success and sustainability of cooperation
depend on interpersonal trust among pedptetty (2003highlighted that people are poised
to invest n collective activitiesf others do not free ridé&he global assessment of social groups
in agriculture also suggests that social capital plays a pivotal role in sustainable natural
resources management and biodivergetty et al. 2020

The study followed.iang et al (2015)social capital approach in their Chinese study
(i.e., external dimension, relational dimension, and cognitive dimension). The external

di mensi on was of the form “Soci al-ie,atmersr k"
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indicated thenaumber of times in a year they receive farm advice from their neighbours and the
number of siblings living close by). Regarding the relational dimension of social capital,
“Trust” (operationalised as i nafarmergpoenmentech al tr
on whether they have a certain level of trust in other farmers in the area). The cognitive
di mension of social capital was of the form
membership can generate economic beneffeemers were sked to provide feedback on
whether membership in cooperatives could generate economic benefits).

The empirical framework of the study builds on five methods: (1) propensity score
matching(Caliendo & Kopeinig 2008 (2) treatment effects mod@Cong & Drukker 2000
(3) endogenous switching regress{okshin & Sajaia 2004 (4) sample selection staastic
frontier (Greene 201)) and (5) stochastic meteontier (Amsler et al. 201)/structured in five
steps Figureld). Thefirststepestimats t he f actors that affect f a
in cooperatives and collective activiti€gsee equatiorl). In addition to bringing more
knowledge on determinanbf cooperative membership, this step generates propensity scores
to become members on which the matching techniques build. The second step provides
subsamples of similar member and mamber farms as a base for showing the differences in
productivity (ie., yields, farm revenues and net returns) and for further analysis of technical
efficiency in the case of Mongolia analysis. Steps 2 and 3 estimates a treatment effects model
and endogenous switching regression, respectively, for farms in Georgia athal/Mdbtep 4
estimates a stochastic production frontier with the treatment of selection biases for farms in
Mongolia. The outcome of step 4 generates frontiers for both groups and technical efficiency
scores. The final step estimates a stochastic-framtder to compare technical efficiency

estimates between the two groups of farmers for farms in Mongolia.
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4.4.2. Self-selection and endogeneity issues

As farmers may sebelect into cooperative membership, unobserved characteristics
such as inherent abilitiemotivationand risk preferencean potentially affect the decision to
join cooperatives and outcome variables under study. To fully addreselseifion bias and
endogeneity issues in estimating the impact of cooperative membership on outcomes of
interest the perceptiohof econome benefits associated with participation in cooperatives was
used as an instrument. The instrument should affect participation in agricultural cooperatives
(i.e.,equationl8, page57) rather than potato yield and technical efficie(eguationl9, page
53). The instrumenwasvalidated using a probit model for the selection equation and OLS
regression for estimated yield and technical efficidaggls The validity test result shows that
the instrument affects cooperative membergbipyp ... ¢ @& & 718t pin equation(1)
but is not significant on vyield & T T AT & 8ty T v Lfor
cooperativanembers and nememberstespectivelyand technical efficiency& 18t 1)
owAT & p8td 1@ 1 @or cooperativemembers and nemembersrespectively
using the matched sample

It is important to note that farmers participation in-faifm work poses an issue of
endogeneity as farmers may face challenges allocating resouzesptrative activities and
off-farm work. Therefore offarm work may be jointly determined with farmedgcision to
participate in cooperatives and thus making it potentially endogenous. Similarly, crop diversity
is likely endogenous with cooperative maenship due to possible resource allocation (e.g.,
labour and time) between potato and other crops cultivated. Also, farmers could receive more

extension visits due to cooperative membership. Therefore, extension visits may be jointly

2 The instrument addresses the endogeneity of cooperative membership in the Mongolian analysis and the
endogenous switching regression in Moldova analysis; page
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determined with farm&’ decision to participate in cooperatives and thus making it potentially
endogenous. These potential endogeneitigharanalysis are corrected using the tstage
control function approach proposed Wooldridge (2015)The first stage entails estimating
separately the offarm work, crop divesity and extension visits with identification variables

and other explanatory variables employed in the probit model. In this case, the variables off
farm, crop diversity and extension visits were the dependent variables in each scenario of the
control function approachlhe farmers opinion on whether it was challenging to find-fzffm

work in the vicinity denoted the instrument for-6fm work and training from public/private
institutions about cultivating food crops for crop diversity. In the casxteihsion visits, the
number of farm plots owned by the farmer was the instrument. The instruments should
significantly influence offfarm work, crop diversity and extension visits and not directly affect
membership in the cooperative. In the second siagéysis, the offarm and crop diversity

and extension visit variables, together with their predicted residuals from the first stage, are
incorporated into the cooperative membership probit m@dglationl, page45). The results

of the endogeneity test are presented in the appendix, page9d.2

4.4.3. Propensity score matching technique

The application of propensity score matching in observational studies makes it possible
to capture selection bias resulting from observable factorstérttencythat a farmer will
become acooperative membas estimablegrom a discreteehoice model (a probit model in
this study) given irequation(1), on page 45. Propensity scores are assigned to the treatment
(cooperative members) and contgosbup (honrmembers) and are the basis for matching the
most similar farms from th&eatment groupThe effect of cooperative membership is the
average treatment effect orettreated (ATT) and is computed below as

OYYOWS$ p Onss m (2
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where® and® are the mean values of the outcome variable (yieldisch dummy variable
equal to 1 if the farmer is a member of the cooperative and O if otherwise.

Various matching algorithms exist in the literature in implementing P<&&Cameron
& Trivedi 2005 Caliendo & Kopeinig 2008 The studyapplied the nearest neighbour
matchingalgorithm as used in other recent studi¢slano et al. 2015 Abdul-Rahaman &
Abdulai 2018 with a replacement of up to 5 matches per cooperative member to the
counterfactuahonmember within a calliper distance of 0.05 and 0.015. Propensity scores
within the region of common support form the basis for further analyssven & Sianesi

2003.

4.4.4. Treatment effects model

The study estimates the economic impact (farm revenue and net returns) of collective
action on small Georgian farmers using the treatment effect model. The outcome variables
(farm revenue and net returns) are a function of household andeydbtcharacteristics
conditional on cooperative membershipequation(1) in page45. The outcomes of interest
are expressed succinctly as:

®w |®w [0 o (3)

where® is a vector of outcome variablésand’ are parameters to be estimated ani the
random disturbance ternthe performance indicators were acquired by asking farmers to
provide information on the inputs andtput of their production. Thus, net returns were, in this
case, computed as the value of crops/products per hectare valued at market prices minus
variable cost, and farm revenue as the value of crops/products per hectare valued at market
prices. Similaeconomic indicators exist in the literatfjeeg.,Abate et al. 2014Ma & Abdulai
2017 Ma et al. 2018

It is important to note that as farmers may -seliect into cooperative membership,

unobservable characteristics such as inherent abilities, motivation and risk preference are likely
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to affect the decision to join cooperatives auticome variables under study. Thus, the error
terms inequations(1) and(3) may be correlated, resulting in the potential endogeneity of the
cooperative membership variable. To this end, using ordinary least squares (OLS) can generate
bias and inconsistent estimatdPropensity score matching (PSM) is an impact evaluation
technique often used to control observable bias, thus making it vulnerable to unobservable bias.
Recent studie@~ischer & Qaim 2012Verhofstadt & Maertens 201410jo et al. 201Y have
employed PSM to control observable attributes in observational studies.

Unlike the PSM technique, the treatment effects model eliminateseosable and
unobservable bias in sample selection. It estimtitesooperative membership model and
outcome functions concurrent(fong & Drukker 2000 The method also providesdirect
marginal effect oparticipation in cooperativam the outcome variables under study. The error
terms inequationg1) and(3) (i.e.,6 and- ) of the treatment effect modale assumed to have
a bivariate Gaussian gfribution with a zero mean and correlatiosuch that”
wé 1 -l . Selection bias due to unobservable factors siffise is significantly different
from zero(Cong & Drukker 2000Ma & Abdulai 2017. In a situation wheré is negative,
it indicates a negative selection bias, suggesting that farmers with lower than mean net returns
and fam revenue have a higher tendency of joining cooperafMes& Abdulai 2017, the
opposite is true for positive selection bias.

Following the framework dfla and Abdulai (2017andCong and Drukker (2000dhe
expected outcomes for tHefarmer conditional on participation and nparticipation can be

expressed respectively as:

WO p O [ OOL p [ [ 7 4

wooe n I ) », ” 5
OOP T | GO T R ) T (5)
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wheren 8 is the standard normal probability density functign,8 the standard normal
cumulative density function. The ratio of 8 andlz 8 refers to the inverse Mills. andf

are parameters to be estimated; éni a vector of explanatory variables defined previously.

The difference in expected farm revenue and net returns between the sample (N) of members
and normembers (i.e.the difference betweerquations(4) and (5) known as the average

treatment effect (ATE) can be estimated as:

5 YO 0 GO p HOD T 6)

The treatment effects model requires at least an instrument to improve identification in
the membership equation that does not appear in the outcome function. In particular, the
instrument controls for unobservabddtributes that may bias the impact of cooperative
membership. In this study, distance to the nearest large market is used as an instrument. The
instrument is expected to influence cooperative membership but should not directly affect
outcome variablesShiferaw et al. (2014)sed a similar instrument in their study in Ethiopia.

The study tested the instrument’s wvalidity
membership model anch@LS regression for the outcome variabldse validity tesresults

show that the instrumersffects cooperative membership (Yp ... 18 &) T8t 0)uin

equation(1) butis insignificant in the farm revenue functio T18tcht T& x AT &

@ iy 1@ v Yor members and nemembersrespectively. Also, considering net retsirn

as an outcome variabl&& T@tthy 1@ 1 AT & p& chf m& X ofor members

and normembers, respectively.

4.4.5. Endogenous switching regression model

One caveat of PSM is its inability to account for unobservable bias, which may lead to biased
and varying estimates of the impact of cooperative membership. Following ettesnt r

empirical studieqe.g., Shiferaw et al. 203;4Mojo et al. 2017, the endogenous switching
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regression (ESR) is employed to control unobservable bias inttlig. §he study estimates

the ESR model f ol |l owi n gf Lakdhia anti Bajaia 2004khg ” C 0 mi
approach uses the full information maximum likelihood method to estimate two outcome
functions conditional on a selection equation. Computation of endogeswiishing

regression (ESR) involves a tvatage approach. The first stage involves estimating the choice

of cooperative membership through discielteice modelling. The second stage estimates two

regime equations for cooperative members andmembers fothe outcome variable under

study. The model is as follows

2ACHEA o1 - AQQ o ()

2ACEKHEA ©1F - hQQ (8)
where® andd is outcome variable (i.e., farm revenue) in regimes 1 and 2pasehotes a
vector of covariates defined as previouslyis avector of parameters to be estimatéte
error elements in the selection and outcome equations are assumed to haviate tmvanal

distribution, with a zero mean and covariance matrix expressed as:

41 Ok - 7 7 8 9

wherel is the variance of the disturbance term in the selection equaticand; are the
variances of the error terms in the outcome (farm revenue) fungtionand]  denote the
covariance of- and- and- . Becausew and @ are not observed concurrently, the
covariance between and- is not defined. Given that the error elements of the selection
equation— correlate with the error terms of the outcome functions @.e.and- ), the
expected values of and- conditional on the sample selectiarenonzero(Di Falco et al.

2011). That is:
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wheren 8 is the standard normal probability density functign,8 the standard normal

cumulative density function, and , and_ , Where_ and_ are the

Inverse Mills Ratio (IMR)wasestimated from the selection equati{d@h and incorporated in

the outcome functioné7) and (8) to correct for selection bias in the endogenous switching
regression. If the covariancks and]  are statistically significant, then membership in
cooperative and farm revenue are correlated, suggebi existence of endogenous switching
regression, hence rejecting the null hypothesis of the absence of sample selection bias. To
identify theendogenous switching regressi®@SR model, the selection equatiéh) should

contain a selection instrument coupled with those generated by the@arity of the selection

model of cooperative memberstifphiferaw et al. 201,4Mojo et al. 201Y. In this regard, asset

ownership and perception of economic benefit from cooperation represent the selection
instruments (i.e., to improve identification). Asset ownership is believeditd | uence f arr
decisions to participate in the cooperative
Wossen et al. (201 Bmployed a similar instrument to analyse the impact of extension access

and cooperative membership on technology ado@nd household welfare in rural Nigeria.
Similarly, cooperatives’ fkely t eptiindn uehcechbe
decisiokst 0 j oin cooperatives but not farm revenu
through a probit model fohe cooperative membership model and an OLS regression for the
outcome equations. The validity test results indicate that the instruments jointly influence the

probability of cmperative membership(0 'Y¢ ... ¢ ® € 0.000) in the selection
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equation butis insignificant in the farm revenumodels(& T@opy 1@ TAT &
™ B T w @dor cooperativanembers and nemembersrespectively

The endogenous switching regression can estimate the average treatment effect on the
treated (ATT) and untreadl (ATU) in real and counterfactual scenarios. That is the expected
outcomes of farm heads that are cooperative menib&rand nonmemberg13), as well as
outcomes of members if they had not been cooperative menédeen(l noamembers if they

had been member$5). Theconditional expectation of farm revenue is as follows:

OwP p=61 T _ (12
OO m=dT T _ (13
0w p &F T _ (14)
oML m O T _ (15

The predicted change in members, the effect of participation on the treated (ATT) and the
predicted change in nemembers and the effect of participation the untreated (ATU) is
estimated as the difference betwé&?) and(14) and(13) and(15) correspondingly.

OYOPMWOL p OO p (16)

B3YOHO m 0OP w 17

4.4.6. Stochastic production frontier and sample selection

The stochastic production frontier (SPF) can be applied to model-oopout
relationships (production function) of businesses in various production sectors, including
agriculture. The study estimates SPF conditional on a probit model of cooperativerstembe
to examine the impact of agricultural cooperative membership on the yield and technical

efficiency of smallholder potato farmers in rural Mongolia. Given that farmerseielft into
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cooperative members and norembers, sample selectivity bias magafrom observable and
unobservable attributes. The study adopts the sample selection stochastic frontier (SPF)
approach proposed Ireene (2010 control selection bias due to unobservable facidrs
selfselection bias and SPF modeisgether with their error structuresan be expressed
succinctly by two equations as follows:

3AI BIAA AJOOED| Td 0 mhx O mip (18

~

301 AEBAGCEGEAY 1 w0 0 oh (19

where whb ¢re observed only whé® p
The error component is specified as follows: 0 0

6 s "Yswhere™r () Ofp

0 , @Ox O tp whereox § TP

O x0 mmhpA, b,

whereO is a dichotomous variable equal to one for cooperative members and zero-for non
members,® is a vector of variables incorporated in the selection equationbansd the
unobservable error term. Additionalliis theyield per hectarewis a vector of inputs in the
production frontier, and is the composed error term, is noise component) denotes
technical inefficiency, and the coefficientsand] are the technology parameters to be
estimated. In the above models, sample selection bias arises if there is a correlation between
the noise in the stochastic frontierand the error term in the membership selection equation
(Greene 2010 A statidically significant” indicates the presence of selection bias due to
unobservable factors, whikmn insignificant” indicatesthe absence of selection bias due to
unobservable factor&keaders can refer ©8reene (2010and Bravo-Ureta et al. (2012jor
more details on the sample selection stochastic frontier and estinTdteo6@obbDoudas and

the Translog production functions are the two common functional forms that are used in
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efficiency studiegBravo-Ureta et al. 200)7 The CobbDouglas functional form igsed in this
study (seeTable 20). The same framework is used to estimate the selectivityected SPF
model for noAamembers, in which cad2 in equation(1) equals 1 for noomembers and O for
membersFollowing the framework ofAnang et al(2017)andMa et al. (2018)the production

frontier for members is estimated using the GBlauglas function as follows:

De@ T F0éEQE O 0 6 (20)

where @ denoes yield of the’Q farmer; @ represents a vector of production variables
transformed into planting materials seed (tubers), labour, land, expenskstéisdr. Zero
input values ofertiliserwere handled following a procedure develope@aitese (1997)uch
that the logarithm ofertiliser value is taken only if it is positive and zero otherwise and
accordingly, a dummy variable to account for the-nea offertiliser is included in the SPF
model(Villano et al. 201% The technical inefficiency elemeatis alinear function of socio

economicand plotlevel factorgllustrated inequation(21) as:

6 | e (21

wherg isthecoefficient of the explanatory variables a@dienotes farm and soegconomic
and plotlevel factors that affect productiagfficiency: sex, age, educatiacredit constrained,
crop diversity, irrigation, total farmland.

Aside from the functional forms considered and tested in the SFA analysis, the study
also tested the effects of so@oonomic and pleevel factors on farmer technical
inefficiency in potato production in the Mongolian analysis. The study also tested if
cooperative members and norembers have the same technology in agricultural production.

This justifies using the sample selection stochastic productionid¢rotéveloped bysreene
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(2010) and makes it possible to control observed and unobserved selection biases in

observational studies.
4.4.7. Stochastic meta-frontier

Metafrontier analysis has become important in efficiency studies because it allows a
direct comparison of technical efficiency estimates between groups, which is a limitation of
the two methods described abdwecausdhe technical efficiency estimates of the previous
approach pertain (GanzalezRares gt mlo20lphsllano étralo201%hi e r
Following Amsler et al. (2017)metafrontiers (the envelope of theayp-specific frontiers) of
cooperative members and their roember peersire estimatedyy the stochastic frontier
technique instead of the linear programming approaddatiese et al. (2004ndO’ Donnel |
et al. (2008) The former approach is advantageous because it allows statistical interpretations
(Huang et al. 2014 The metafrontier (Q is conceptually denoted by a stochastic frontier
model that envelops indivi du"obsergatioosiapdsij® f r on't
group expressefAmsler et al. 201yas:

® Qo Ag®; 05 h (22)
where'Qis the group to which a farmer belongs; is the statistical noise, arid;, denotes
the nonnegative oneided technical inefficiency tern@iven that farmesin j groups (j=1, 2)
operate under a different technology denoted by a set of stochastic frontier models:

®w 0 0 (23
wherew is observed fofQ 'Qas generated by , the metdrontier with respect to the
stochast frontier can be written as:
M of 0 hQ phc8 (24)
withw  "Q, indexes the metlontier expressed as

Q I AZOmhQ (25)
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Theratioofthg s gr oup pr oduct {franter denotesthe metachnolagy t he m
gap ratio (MTR), which can be attributed to

belonging to a cooperative or not is expressed as:

"0
0 "YY — 26
0 o (26)

At any given input leveld, a far mer’' swandthe metdmmtier @oah peu t

separated into three components as:

"0
oo 0°YY YO Ag® (27)
The three components correspondingly indexitht ar mer * s MTR, technica

random noise. The MTR and technical efficiency are bounded between 1 and 0. The meta
technical efficiency (MTE) of the farmer in relation to the rifetatier production technology
of thej’ s g rempuepsed as:

0 YO YO - 42 (28)

4.5. Description of variables in the study

Table 4 shows the nomconomic indicators used to evaluate the social benefits of
cooperative membership. Due to the limited written financial evidence and documentation of
farmers, the cooperative members had to express their level of subjective
agreement/disageenent (on a fivgooint Likert scale ranging from 0 = strongly disagree to 4
= strongly agree). This evaluation of rReconomic benefits was done with farmers from
Georgia and Moldova because the sectors could be compared, unlike Mongoliaif wiasre

only one sectar
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The second (continuation) parttdble5 showsthe operationalisation of the stochastic
production frontier analysis variableBhe output variable (yid) was normalised to give a
share of the factor variables accurately. dAstandard practice in econometrics, the input
variables such as fertiliser, seeds, labour and expenses were all deflated against their geometric
mean before performing the productimmction estimation relative to the assumptions of the
production technology. In the case of multiple output technology, deaisaking units are
likely to adopt distance functions. However, the restrictive reporting of smallholder farmers
has grave comgjuences on standard mode#pplications Tables 6and 7 present the
descriptive statistics of variables used in the economic analysis and stochastic production

frontier.

Table 4. Variables used in the evaluation of recpnomic benefits

Variables Definition (all statements are expressed as the subje
opinion of members about the change in the last t
years)

Dependent vV a

economic benefits

Improved service from input F a r meopiiiom on improved service from inp

suppliers suppliers on a scale of4) strongly disagree strongly
agree

Access to market information Far mer ' s opi ni on on acec:¢
scale of &4; strongly disagree strongly agree

Improved extension services Far mer ' s opinion on I mj
services on a scale of4) strongly disagree- strongly
agree

Better access to processing Far mer ' s opinion on bett
of 0-4; strongly disagree strongly agree

Access to information abotrFar mer ' s opinion on acc

good agricultural practices farm practices on a scale of4Q strongly disagree-
strongly agree

Increased opportunity focFar mer ' s opinion on incr

training a scale of @4, strongly disagree strongly agree

Better chance of sharinFar mer ' s opinion on bett

experiences with other farmer with other farmers on a scale ofdQ strongly disagree
strongly agree

Increased opportunity to tak Far mer > s opi nion on incr

part in community developmer community development on a scale of4;0 strongly
disagree- strongly agree
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Table 5. Variables used in the economic analysis

Variables Definition

Dependent variables

Membership 1 if farmer is a cooperative member, 0 otherwise

Yield Total yield of potato harvested (Kg/ha)

Farm revenue The value of farm products (USD/Ad) ©

Net returns Gross revenue minus variable costs (USD/ha)

Farmer characteristics

Gender 1 if the famer is male, O otherwise

Age Age of farmer (years)

Household size Number of household members

Education Number of years of formal schooling by the farmer

Institutional factors

Credit constrained Farmer has access to farm credit

Extension visits Total extension visits to the farmer per year

Plot-level factors

Total farmland Total farmland managed by farmer (ha)

Irrigation 1if the farmer uses irrigation, O otherwise

Crop diversity Number of crop types a farmer cultivates

Farm size Area of land under cultivation (ha)

Off-farm work 1if the farmer participates in efarm work, 0 otherwise

Land ownership 1 if own land, 0 otherwise

Asset ownership 1 if the farmer owns a farequipment, O otherwise

Social capital factors

Perception 1 if the farmer perceives cooperative generates economic
benefits, 0 otherwise

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

Social network1l Annual neighbour effect on farming advice

Social network2 Number of siblings living nearby

Location factors

Distance to market Distance from farm to closest largerket (km)

Location Western 1 if the farmer is located and farms in the Western region, O
otherwise

Location Eastern 1 if the farmer is located and farms in the Eastern region, O
otherwise

Location Central 1if the farmer is in located and farms in the Central region, C
otherwise

Location Northwest 1 if the farmer is located and farms in the Northwest region,
otherwise

Location Southern 1 if the farmer is located and farms in the Southern region, (
otherwise

Selenge Province 1 if the farmer is located and farms in Selenge province, 0
otherwise
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Table 5. continued.

Variable Definition

Tuv Province 1 if the farmer is located and farms in Tuv province, 0 otherwise
DarkhanUul 1 if the farmer is located and farms in Darkiaul province, O
Province otherwise

SPF model variables Quantity of tubers planted (kg/ha)

Seed

Fertiliser Total quantity of fertiliser applied (kg/ha)

Labour Total labour used in potato production (workkerys/ha)

Expense Expenditureson insecticides and fungicides (USD)]

Notes: 2 USD = 2.615 Georgia Géll USD = 17.234 Moldovan Lell USD = 2,701.17

Tughrik (MNT).
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Table 6. Descriptive statistics of variables used in the econometric analysis

Variables Georgia Moldova Mongolia
Pooled Members Norr Pooled Members Nor Pooled Members Non-members
members members
Farm revenue 5,993.32 7,213.39 5,023.52 7,307.19 9,343.51 5,218.53 1,594.68 2,079.02 1,185.12
(3,079.43) (3,460.61) (2,333.54) (2,995.30) (2,480.11) (1,718.31) (1,054.20) (1,159.10) (744.77)
Net returns 5,552.25 6,539.02 4,767.89
(3,104.69) (3,613.81) (2,368.16)
Gender 0.69 0.72 0.67 0.69 0.75 0.63 0.43 0.39 0.47
(0.46) (0.45) (0.47) (0.46) (0.43) (0.49) (0.50) (0.49) (0.50)
Age 47.85 46.66 48.79 47.34 47.92 44.97 46.88 48.28 45,71
(11.60) (10.93) (12.08) (10.78) (10.25) (10.19) (10.50) (11.06) (9.89)
Household size 3.52 3.80 3.30 3.72 3.53 3.97 3.54 3.24 3.79
(1.08) (1.06) (1.05) (1.70) (2.27) (1.26) (1.32) (1.20) (1.35)
Education 13.07 13.77 12.51 11.12 12.09 11.49 11.13 11.50 10.81
(2.39) (1.55) (2.77) (2.84) (2.77) (3.25) (3.52) (3.46) (3.55)
Credit constrained 0.57 0.55 0.60
(0.50) (0.50) (0.49)
Extension visits 2.48 3.22 1.90
(1.68) (1.72) (1.40)
Total farmland 3.31 3.62 3.06
(1.55) (1.63) (1.14)
Irrigation 0.81 0.85 0.77
(0.39) (0.36) (0.42)
Crop diversity 3.86 3.55 413
(2.10) (2.93) (2.21)
Farm size 1.38 151 1.29 2.91 3.14 2.67 2.18 2.24 2.12
(0.85) (1.08) (0.61) (1.10) (1.20) (0.93) (1.70) (1.75) (1.65)
Land ownership 0.81 0.61 0.68 0.43 0.43 0.28
(0.39) (0.49) (0.47) (0.50) (0.50) (0.45)
Asset ownership 0.68 0.73 0.63 0.90 0.97 0.82
(0.47) (0.45) (0.48) (0.30) (0.17) (0.39)

64



Table 6. continued.

Variables Georgia Moldova Mongolia
Pooled Members Non- Pooled Members  Non- Pooled Members  Non-
members members members
Perception 0.78 0.97 0.62 0.93 0.92 0.94 0.79 0.93 0.68
(0.42) (0.18) (0.48) (0.25) (0.27) (0.24) (0.42) (0.26) (0.47)
Trust 0.65 0.77 0.56 0.88 0.96 0.79
(0.48) (0.42) (0.50) (0.33) (0.19) (0.41)
Social networkl1 9.46 11.57 7.79
(6.64) (8.24) (4.40)
Social network?2 4.22 2.24 1.14
(1.59) (1.48) (2.22)
Distance to market 21.85 23.56 20.49 28.85 33.51 30.22 23.47 25.37 21.87
(10.58) (11.72) (9.41) (13.11) (14.36) (12.48) (8.89) (9.8) (7.71)
Western 0.71 0.71 0.72
(0.45) (0.46) (0.45)
Eastern 0.15 0.29 0.28
(0.36) (0.46) (0.45)
Central 0.56 0.55 0.56
(0.50) (0.50) (0.50)
Northwest 0.21 0.25 0.18
(0.41) (0.43) (0.39)
Southern 0.23 0.20 0.26
(0.42) (0.40)
Selenge 0.44 0.54 0.35
(0.50) (0.50) (0.48)
Tuv 0.32 0.22 0.40
(0.47) (0.41) (0.49)
DarkhanUul 0.24 0.24 0.24
(0.43) (0.43) (0.43)
Observations 210 93 117 205 105 100 251 115 136

Notes: Standard deviations jparentheses.
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Table 7. Descriptive statistics ohput and outpuariablesof the stochastic frontier model.

Variables Pooled Members Non-members
Mean SD Mean SD Mean SD

Yield 7,630.80 4,566.62 9,121.74 5,129.51 6,370.07 3,592.34
Seed 325.48 181.85 373.77 171.06 284.65 181.28
Land 2.18 1.70 2.242 1.75 2.12 1.66
Fertiliser 134.15 136.06 141.81 118.99 127.67 149.10
Labour 56.56 21.73 50.21 19.19 61.93 22.36
Expense 687.23 619.96 666.38 659.48 703.40 586.50
Observations 251 115 136

4.6. Tools for data analysis and hypotheses testing

All the models in the analysis are estimated using STATA version 14 and LIMDEP

version 11. Analysis of variance (ANOVA), specifically eway ANOVA, was used to

compare the

generagd by cooperatives (s@able4). The study used ongay ANOVA to compare the
various sectors (except in the case of Mongolia) and to test the diffdbehween the mean
values of the various sectors. The Shapifitk normality test indicated that the various sectors
passed the normality assumption. In addition, the BreBsgfan test for heteroscedasticity

between the sector variables was rejected, dflogving the application of a parametric test

sectors

regar di ng -evonontceensfits

Subj

(oneway ANOVA in this study). There has not been a consensus in the literature on whether

parametric tests like ANOVA is unsuitable for Likert scale variables. Once the Likert scale

variable meets the assunapts of parametric tests, it will behave more like an inteseale

measurement, and thus, a parametric test could be appliedtéststatistic was employed to

compare differences in farm yield, farm revenue and net returns between cooperative members

and their normember counterparts.
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The study fitted the hypotheses using the binary probit regression and the generalised
likelihood ratio (LR) test. The LR test is relevant only for the SFA or methods using the
maximum likelihood estimator. GenerallyethR test is of the form:

0Y ¢z 08 ‘06 08 (29
where’0d , 06 andO®  denotethe loglikelihood function values obtained frothe
pooled SPF model and the two separate SPF modelsofgrerative members and Ron

members respectively.
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5. Chapter 5 Results

5.1. Introduction

Chapter five presents the results of the econometric models outlined in the methodology
andthe characteristics and administration of the cooperatiMégthree countries. The results

are presented separately for each country

5.2. Group characteristics angjovernance inthe three countries

Table8 presents the results of the group characteristics and governance of cooperatives
in the three countriesAs shown,all the cooperatives are producer grotipet produce and
market their products. Apart froBeorgian andMoldovan cooperatives, females dominate
cooperatives in Mongolia. In addition, most of the cooperatives have a limitec&nahyloung
farmers, which is even more evident in Moldovan cooperatiMas.oldest cooperative in the
three countries was established in 2002, while the youngest was in 2018, suggesting that all the
farmer groups are 2ksentury cooperativesn terms @ the channel of sales, there exisb
commonchannelsof marketing among the cooperatives in the three countries, that is own
selling option and selling through the cooperativas. illustrated in Table 8, all the
cooperatives in the three countries have similar governance structures. Dewgiog
processes in theooperativesare taken together by the group executives and members. The
results show tht all the cooperatives in the three countries meet at least once per week to

deliberate on group matters.
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Table 8. Cooperatives group characteristics and governance

Il ndi cator/

Georgi a

Mol dova Mongol i a

Type of <co

Main produ
Totmelmber st

Gender con

Yout h
Channel of

Buyers

Year of es

Frequency

Deci sion n

Exteuppbr s

Producer & mar ket

Producer & mar k Producer & mar ke

Honey, hazelnut é&é&Walnut, plum & Potato

370

Mal %) ( f eSmal es (

22 %
Own sel Vicag pamdt

Far mg a tseu psearl neasr +k ie
shops, rvwhsdlaesd alna
traders and const
Min 4201

Max 8201

Min (once per yezc
Max (once per wee

Board members anc

ENPARD- Tractor, processing and
storage equipment, funds and trainin

206 481

Mal e5%) ( 7f ebt@| es Mal 8 %) ( f 6@ e s

19% 21 %
Own sel Vicawoep paenmd Own sel Vicae paemdt

Far mgat et satdemaslFarm gate sal es,
anki g cities consumer s

Min1@®20 Min1®B20

Ma x 0(p2 0 Ma x 0(22 0

Min (twice per Min (ownwear per
Max twice per wMax (once per we

Leaders and boa Leadeirds member s

Source: Key informant interviews with grougxecutives2018 and 2019.
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5.3. Resultsi Georgia

5.3.1. Sectoral assessment of non-economic benefits of cooperation

Table9 presents the results of the reconomic benefits afooperativenembership
in Georgia Members of all the three sectors agreed on positiveenonomic benefits from
cooperation (with an overall mean larger than 2, on the Likert scald)oFarmers especially
appreciate the chance to share experiences with other farmers, increasedndigsofor
training, and access to information about good agricultural practices. However, the subjective
opinions of grape cooperatives indicate that they have significantly increased their chance to
participate in community development projects comghdoethe honey and hazelnut sectors.
The respective statistical significance confirms the resultearfifth column in descending

magnitude.

Table 9. The evaluation of noreconomic benefitef cooperatiorby members in Georgia.

Non-economic indicators ~ Grapes (G) Hazelnuts (Ha) Honey (Ho) ANOVA

(0T full disagreement, # Mean Mean Mean
full agreement)
Improved service from 2.93 2.70 2.56 0.347
input suppliers (0.83) (2.09) (2.03)
Access to market 2.96 2.63 2.92 0.385
information (0.85) (0.96) (1.112)
Improved extension 2.56 2.40 2.81 0.337
services (0.97) (1.25) (1.12)
Better access to processint 2.93 2.37 2.86 0.076*
(0.83) (12.19) (1.02) (G, Ho>Ha)
Access tanformation about 3.19 2.73 3.28 0.074*
good agricultural practices (0.68) (1.28) (0.91) (G, Ho>Ha)
Increased opportunity for  3.19 3.03 3.06 0.849
training (0.92) (1.25) (1.04)
Better chance of sharing 3.44 3.47 3.39 0.928
experiences with other (0.70) (0.90) (0.90)
farmers
Increased opportunity to 3.11 2.13 2.31 0.003**
participate in community  (0.70) (1.43) (1.09) (G, Ho>Ha)
development
Overall 3.11 2.88 3.06
(0.80) (0.98) (0.93)
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Notes: * and ** denote significance levels at 10% and 5%, respectively. Standard deviations
in parentheses. Notations G, Ho and Ha, denote grapes, honey and hazelnut sectors in

descending order of statistical significance.
5.3.2. Choice of cooperative membership and farm economic performance

The results of the ATE of cooperative membership in the context of participation and
nonparticipation, computed fronequation (6), are presented ifrable 10. As shown,
cooperative membership increases farm revenue by 32.9% and net returns by 27.8%. The result

indicates that participation in cooperatives leads to higher farm outcomes.

Table 10. Average treatment effect of cooperative membership on farm outéoréGeprgia

Outcome Observations Members Non-membersATE t-value change
variables (%)
Farm 210 6,980.36 5,253.51 1,726.852*** 1578  32.9
revenue

Net 210 6,323.85 4,949.31 1,37455*** 12,30 27.8
returns

Notes: *** denote significance level at 1%d.he outcome variab$ds measured in USDa

ATE indicates the average treatment effects.

Tables 11and 12 show the estimates tfie cooperative membership choice model and the
economic impact of cooperation on performance indicators. The estimation results show that

the residual coefficient of the potential endogenous variable (extension visits) predicted from

the first stage prabregression is statistically insignificant, suggesting that extension visits are

not endogenously determined in farmers’ deci
show that far mer s’ educational st adituly, hous
extension agents significantly affect far me

social network&andtrustalso positively affect participation in cooperatives.
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Concerningthé mpact of participation on members

showthat the coefficientef”  aresignificantly different from zero, suggésj the presence

of sample selectivity bias arising from unobservable characteristics. The negatioé’s
suggestghat farmers who obtain lower farm revenues and net returns relative to the sample
average have a higher probability of participating in the cooperatMeszover, the null
hypothesis fof Ttis rejectedat the 5% and 1% lelse suggesting a correlation between

the cooperative membership model and the outcome variables.

Tables 11and12 show the treatment effects model results in the third column, next to
the OLS model for comparisoft.shows that participation in cooperatives has a positive and
statistically significant impact on farm revenue and net retwitis a marginal effect of
5,591.629 USD and 4,781.131 USBspectivelyRelativeto the average values of theoled
samplein the secondcolumn inTable 6, these marginal effects reflect an increase in farm
revenue of 92.3% and net returns of 86.Cxdmpared with the OLS modslmarginal effects,
the OLS modek marginal effects are significapttmaller than that reported in the treatment
effects modelClearly, it shows that the OLS model underestimates the impact of cooperative
membership on farm outcomeSimilarly, a comparison of the ATE estimates from the
propensity score matching (PSMYiesation approach at the lower part Tdbles 11land12
shows that the ATE values are lower than the vadgdmated by the treatment effects model
in Tablel0. This finding suggests that unobservable attributes affect the choice of participation
and performace indicators, resulting in negative selection bias leading to an underestimated
ATE in the PSM estimates.

The results further show that education tends to have a negative and significant impact
onfarm revenue and net returns. Similadgcial network and the perceptionf éhe benefits

from cooperation negatively affect farm revenue and net return
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Table 11. Impact of cooperative membership on farm revanu@eorgia

Variables Treatment effects model OLS

Participation in cooperatives Farm revenue Farm revenue
Membership 5,591.629 (1,449.976)*** 2,374.066 (472.093)***
Gender -0.374 (0.314) -111.302 (478.622) -225.394 (447.299)
Age -0.010 (0.010) 41.263 (18.439)** 36.833 (16.423)**
Education 0.127 (0.062)** -347.647 (93.588)*** -243.755 (75.028)***

Household size
Asset ownership
Extension visits
Farm size
Social network
Perception
Trust

Region

Residual (extension visits
Market distance
Constant

ath ()

, 1)

R-squared

Wald test { )
ATE (PSM}
Observations

0.427 (0.114)**
0.156 (0.276)
0.301 (0.067)**
0.075 (0.118)
0.072 (0.020)***
0.296 (0.269)
0.725 (0.210)***
0.233 (0.230)
0.474 (1.306)
0.025 (0.009)***
-5.996 (1.080)***
-0.821 (0.338)**
-0.676 (0.184)**
8.008 (0.095)***

7.340%**
1,545 (410.485)***
210

-316.099 (246.818)
654.010 (518.259)
-18.946 (190.123)
-232.623 (227.626)
-93.947 (33.900)***
-803.739(466.071)*
-51.888 (479.116)
-30.041 (504.927)

8,697.854 (2,146.984)**

1.598 (183.979)
766.755 (467.484)
249.066 (146.176)*
-138.931 (215.737)
-51.142 (29.339)*
-628.236 (425.277)
589.241 (404.503)
88.841 (438.854)

6,041.283 (1,611.251)**

0.229

Notes: *, ** and *** denote significance levels at 10%, 5% and 1%, respectively. The outcome Vdaiableevenuejs in USD/ha2ATE

(PSM) is the average treatment effects estimatgutdyyensity score matching model, using the teffects psmatch command in Stata. Robust

standard errors in parentheses.
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Table 12. Impact of cooperative membership on net retimrSeorgia

Variables Treatment effects model OLS

Participation in cooperatives Net returns Net returns
Membership 4,781.131 (1,974.399)*** 1,962.177 (494.322)***
Gender -0.295 (0.300) -274.517 (469.693) -374.475 (456.667)
Age -0.010 (0.010) 52.577 (18.084)*** 48.626 (16.685)***
Education 0.142 (0.063)** -341.622 (85.959)*** -250.601 (73.027)***

Household size
Asset ownership
Extension visits
Farm size
Social network
Perception
Trust

Region

Residual (extension visits
Market distance
Constant

ath ()

, 1)

R-squared

Wald test { )
ATE (PSM}
Observations

0.427 (0.115)**
0.203 (0.277)
0.302 (0.068)***
0.092 (0.121)
0.073 (0.020)**
0.360 (0.276)
0.728 (0.216)***
0.241 (0.232)
0.015 (1.357)
0.026 (0.009)**
-6.048 (1.074)**
-0.686 (0.237)***
-0.595 (0.153)***
8.008 (0.075)***

6.420%
1,042.409 (431.388)*
210

-281.206 (235.096)
624.558 (508.022)
-0.127 (176.447)
-153.408 (240.719)
-82.084 (31.236)***
-803.617 (471.329)*
138.378 (451.104)
14.317 (491.105)

7,584.900 (1,974.399)%**

-2.867 (190.334)
723.336 (474.773)
234.682 (152.595)
-71.323 (227.603)
-44.582 (28.695)
-649.856 (442.837)
700.081 (411.077)*
118.472 (442.538)

5,257.438 (1,601.076)***

0.199

Notes: *, ** and *** denote significance levels at 10%, 5% and 1%, respectively. The outcome Vaébeturns)s in USD/ha?ATE (PSM)

is the average treatment effects estimatedrbpensity score matching model, using the teffects psmatch command in Stata. Robust standard

errors in parentheses.
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5.4. Resultsi Moldova

5.4.1. Sectoral assessment of non-economic benefits of cooperation

Table 13 shows the results comparing the sotiahefitsderived from cooperatives
amongthe three selected sectamdMoldova The members agreed that there are positive non
economic benefits from cooperation (with an overall mean greater than 3, on the Likert scale
of 0-4). Farmers especially appreciate the chance to share experiences with other farmers,
increased opportunitie®r training, access to information about good agricultural practices,
and market informationThe respective statistical significance confirms the results in the fifth

column in descending magnitude.

Table 13. The evaluation of neeconomic benefits of cooperation by members in Moldova

Noneconomic indicators ~ Walnuts(W)  Plums(P) GrapedG) ANOVA

(0T full disagreement, # Mean Mean Mean
full agreement)
Improved service from 2.65 255 244 0.783
input suppliers (1.18) (1.23 (1.13)
Access to market 3.90 3.79 3.56 0.183
information (0.3) (0.60) (0.98)
Improved extension 3.35 3.00 3.19 0.575
services (1.23) (2.30) (1.14)
Better access to processint 3.20 2.58 2.35 0121
(1.15) (1.64) (1.64)
Access to information abo. 3.45 3.88 3.87 0.066*
good agricultural practices (1.36 (0.42) (049 (P, G>W)
Increased opportunity for  3.60 3.85 3.81 0434
training (0.99 (0.71) (0.56)
Better chance of sharing  3.70 3.64 3.75 0.657
experiences with other (0.85) (0.75) (0.67)
farmers
Increased opportunity to 3.15 2.97 2.83 0581
participate in community  (1.04) (1.2) (1.2
development
Overall 3.38 3.28 3.23
(0.39 (0.57) (0.62)
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Notes: * denotesignificance level at 10%Standard deviations are reported in parentheses.
Notations GW andP denote grapesyalnutandplumssectors in descending order of statistical

significance.

5.4.2. Cooperative participation decision

Table 14 shows the results of the probit regression model with membership status as
the dependent variabl&@he chisquare test statistice (¥ p v w @& y)gndicate that the
parameter estimates jointly influence cooperative membership decisions at the lizasicmif
leve. The results show that being male and ha
participation decisions in cooperatives. The resfutther show that trust, the number of
siblings living close by, and the perception that cooperative mempegsherates economic
benefits also exhibit a positive and significant effect on participation decisions. Conversely,
larger households are less likely to participate in cooperatives, as confirmed by the negative
coefficient of the household size variable.

The marginal effect of the variable asset ownership also increases the probability of
membership by 37%. Similarly, distance to output markets increases participation by 0.4%.
The size of the farm also increases the tendency of cooperative membersighbR&lative
to the south (reference region), farmers in the northwest region are more likely to participate
in cooperatives. The result suggests that geographic effect plays a role in farmersstecision

participate in cooperatives
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Table 14. Probit model estimates of cooperative membershioldova

Variables Coefficiens Standard error Marginal Standard error
effects
Constant -5.012%** 1.194
Gender 0.699*** 0.241 0.183*** 0.061
Age 0.002 0.011 0.0004 0.003
Education 0.008 0.033 0.002 0.009
Household size -0.199** 0.081 -0.052** 0.020
Householdarm workers 0.037 0.111 0.010 0.029
Farm size 0.197** 0.101 0.052** 0.002
Market distance 0.014* 0.008 0.004* 0.002
Trust 1.254%** 0.425 0.328*** 0.097
Social network 0.398*** 0.079 0.104*** 0.017
Off-farm work 0.040 0.240 0.011 0.063
Land ownership -0.139 0.231 -0.036 0.060
Northwest 0.653* 0.345 0.171** 0.087
Central 0.351 0.296 0.092 0.075
Asset ownership 1.417%* 0.466 0.370*** 0.111
Perception 0.863*** 0.286 0.225%** 0.067
PseudeY 0.339
LR ... (15) 03.882***
Observations 205

Notes: *, ** and *** denote significance levels at 10%, 5% and 1%, respectivebbust

standard errors reported. The reference regisough

Table 15 reports the estimates of the effect of participation by therfearest neighbour
matching. The results show the presence of a positidestatistically significant effect of
membership on farm revenudotably, cooperative membership tends to increase farm revenue

by 63.2 %.

Table 15. The average impact of cooperative membershifiarm revenuéen Moldova

Outcome variable  Members Non-members ATT Std. error
Farm revenue 0494928 5818.234 3,676.693** 551.905

Notes: *** denote significance levels at 1%. The outcome varialidem revenue)s in

USD/ha. Nearest neighbour (tolerance level = 0.015). The matched sample includes 77
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members and 100 nenembers from a matching estimator and a common support condition.

Standhrd errors are estimated using bootstrap with 200 replications.
5.4.3. Estimation results of the endogenous switching regression

Table 16 shows the effect of participation and its heterogeneous effects under actual
and counterfactual scenarios. As shown, cooperative members would have accumulated
3,272.280 USD (i.e., 53.9%) lebad they not been cooperative members, thus the effect of
participation on members (ATT). Similarly, individuals who are -nmembers would have

earned about 4,999.023 USD (i.e., 95.8%) more if they had been cooperative members

Table 16. Average expectetarm revenugheterogeneity and participation effect in Moldova.

Decisionmaking phase

Subsample To beamember Not to beamember Effects of participation

Members 9,33€.478 6,067.198 ATT = 3.272.280**
(111.883 (93.72) (214.243

Non-members 10,216.130 5,217.107 ATU = 4999.023**
(209.530 (79.659 (22.419

Diff2 HE1=-876.113** HE>=850.091** HEz3=-1,726.743**
(234.412 (123.560 (2.610

Notes: *** denote significance level at 1%, respectivelfne outcomevariable(farm revenue)
is in USDha Standard errors in parenthesgsgienote ttest of difference between actual and
counterfactual scenarios of members and-members. HE- transitional heterogeneity.

Subsample size: cooperative members 105;membes 100

Table17 presend the estimates of the endogenous switching regression estimated by the full
information maximum likelihoodAs Tablel7 showsthe correlation coefficients ( between

the farm revenue function and the selection equation is negative and significantly different
from zeroonly for cooperative members. The riésndicates the presence of sample selectivity
bias and, if not accounted for, will lead to bias and inconsistent estimates of the impact of

cooperative membership. In addition, the likelihood ratio test for the joint significance of the
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three equationsof the farm revenu@.R ... =4.73 p =0.05) shows that the error term of the
selection equation and the error terms of the outcome equations are correlated.

The coefficient of gender exhibits a negative and significant effect on farm revenue for both
members and nomembers. The results also show that household agricultural workers
decrease the farm revenue of cooperative members. However, the variable representing
education increases farm revenue. Regarding location variables, the result indicates- that
members in the northwest region tend to obtain lower farm revenue than their peers in the south

(reference region).
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Table 17. Endogenous switching regression estimates of farm reverieldova

Variables Members Non-members

Coefficient Standard error Coefficient Standard error
Constant 14,507.910*** 2,506.955 5,114.963*** 1,608.809
Gender -1,943.927*** 626.703 -1,580.687*** 500.055
Age -9.552 26.097 5.608 18.167
Education 248.942*** 76.986 16.153 49.097
Household size -36.620 193.985 47.982 134.420
HH farm workers -406.177* 227.116 229.085 186.103
Farm size -245.908 208.212 -324.553 211.645
Market distance -14.955 17.303 11.732 13.494
Trust -3,503.368*** 1,221.393 940.783* 504.365
Social network -257.436 160.103 -183.958 203.377
Off-farm work 303.575 552.547 419.488 413.703
Landownership 925.496 450.207 -64.714 387.087
Northwest -95.762 664.433 -1,601.025** 694.362
Central -337.183 654.164 -648.934 424.963
” -0.558** 0.285 -0.461 0.549
Observations 105 100

Notes: *, ** and *** denote significance levels at 10%, 5% and 1%, respectividig. outcome variablgarm revenue)s measured in USBha

Robust Standard errors report&tie reference region south

80



5.5. Resultsi Mongolia

5.5.1. Determinants of participation in farmers’ cooperatives

Table18 shows the estimates of the probit selection model using the matched sample.
The chisquae test statistic is significant at the 1% level, implying the joint significance of the
parameters for participation in cooperatives. The household size variable has a negative and
significant effect on the probability of being a member of a cooperdthefinding suggests
that households with a larger family size tend to participate less in cooperatives. As reported
in Tablel18, farmers with more farmhds tend to participate more in cooperatives than smaller
farmland owners.

Accordingly, the educational status of the farmer increases the probability of
cooperative membership by 2.4%, suggesting that farmers who are aware of and understand
cooperativesand their potential benefits are more likely to join agricultural cooperatives.
Distance to market also shows a positive and statistically significant effect on participation in
cooperativesThe results also show that farmers who cultivate different typeops are less
likely to join cooperatives. Regarding participation infaffm work, farmers who participate
in off-farm work have about a 14.8% higher probability of participating in cooperatives.
Relative to DarkhatJul, farmers located in Selengeeamore likely to participate in
cooperatives, suggesting that geographic | oc
in agricultural cooperatives. The estimated results also show that the residuals ofdhe off
work and crop diversity vaables are not statistically significant, suggesting that there is no

causality bias between efiirm work, crop diversity and cooperative membership decision.
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Table 18. Probitmodelestimates ofleterminants ofooperativeanembershipn Mongolia

Variables Coefficients SE Marginal effects SE
Constant -3.709* 1.931

Gender 0.206 0.340 -0.063 0.104
Age 0.006 0.012 0.002 0.004
Household size -0.150** 0.070 -0.046** 0.021
Education 0.078** 0.033 0.024** 0.010
Credit constrained -0.062 0.198 -0.019 0.060
Total farmland 0.207*** 0.076 0.063*** 0.022
Distance to market 0.034* 0.019 0.010* 0.006
Irrigation -0.380 0.435 -0.116 0.133
Crop diversity -0.123** 0.050 -0.038** 0.015
Off-farm work 0.485** 0.211 0.148** 0.062
Land ownership 0.182 0.264 0.055*** 0.080
Selenge province 0.565** 0.278 0.172** 0.083
Tuv province 0.088 0.549 0.027 0.168
Perception 1.104*** 0.267

Off-farm work (residual) -1.617 1.640

Crop diversity(residual)  0.473 0.320

Log Likelihood -121.852

LR Ch# (16) 49.690***

Observations 227

Notes: *, ** and *** represent significance level at the 10%, 3%td 1% respectively. Robust

standard errors reported. The reference provinBaikhanrUul.

Before presenting the results of the stochastic production frontier, it is appropriate to present
the results of théaypotheseselating to the SFA analysistest of the presence of technical
inefficiency in potato production, the choice fahctional form and test of homogeneity of
technology between cooperative members andmembers i(e., estimation of asingle
production frontiey. The generaded likelihood ratio test was employed to test if secio
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economic and plot-level factors affect the presence of technical inefficiency in potato
production. The null hypothesis that the seetmnomicandplot-levelfactorsdo not elucidate

the presence of technical inefficiency in potato production was rejected, suggesting that
technical inefficieny played a significant role in observed output variability in potato

production(Table19).

Table 19. Test of presence of technical inefficiennypotato production in Mongolia

Sample Null Hypothesis Log Likelihood Test Critical Decision
Function (H) Statistic  Value

Unmatched sample

Pooled i - Reject H: technical
194.915 14.48 11.383 inefficiency present

Members Odoa a 1 71.076 15 490+ (7) Reject H: technical
inefficiency present

Non- 114 558 16.760%* 11.383 Reject h: technical
members (7) inefficiency present

Matched sample

Pooled i . Reject H: technical
177.164 12.960 11.383 inefficiency present

Members Ogog a 1 g5 g77 13.250¢ (/) Reject H: technical
inefficiency present

Non- -104.471 14.290%* 11.383 Reject h: technical
members (7) inefficiency present

Notes:Cr i tical values are at 10% an ddisidutioni gni f i

table. Figures in brackets are number of restrictions.

The third hypothesis tests thehoice of function form for the stochastic production
frontier, specifically,the Translog functional forni@ ) against the Cobbouglas (O). The
results show that the Cob#bouglas was preferred over tAganslog by the maximum

likelihood ratio tes{Table20).
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Table 20. Test of choice of functional formf the conventional stochastic production frontier

Sample Null Hypothesis  Log Likelihood Test Critical Decision
Function(Ho) Statistic ~ Value

Unmatched sample

Pookd . Do not rejectHo:
0d = -198.696 18.590 ?105;378 CobbDouglas
appropriate
Matched sample
Pooled . Do not reject K.
0d m -181.356 17.970 39378 copbDouglas

(15) appropriate

Notes:Cr i ti cal v al u e %distdbution table.tFigures i@ drackets arennungber

of restrictions.

The fourthhypothesis tests the estimation of separate stochastic production frontiers for
cooperative members and norembers relative to the pooled. The null hypothesis is that the
pooled sample is not statistically different from the subsamples of cooperative members and
norrmembers. The result ihable 21 rejects the null hypothesfavouring theestimation of
separate SPFs for cooperative members andmeamnbers in both the unmatched and matched

samples.

Table 21. Test of estimation of separate SPF for cooperative members amdembers.

Null Hypothesis Log Likelihood Test Statistic Critical Decision
Function(Ho) Value
Unmatched sample

Odx 8 , _
8B .187.673 36.330 ** 30.578 RejectHo: separate
a8 (15 SPF appropriate

Matched sample

Odx 8 30578 RejectHo: separate
a8 -170.688 34.210%** (15') SPF appropriate
as
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Notes: Critical valuesare d% si gni fi cance | &digributiantadle. obt ai
Figures in brackets are number of restrictidrasd® are the log likelihood values for the

pooled.

5.5.2. Stochastic production frontier estimates

The maximum likelihood estimates of thamatchedand matchedampla relative to
the convetional stochastic production frontier wésvis selectivitycorrected SPF models are
presented infables 22and 23, respectively Since the results of the unmatched sample are
prone to obsemble and unobservable selection bias, the results of the matched sample are, in
this case, discussedll estimated models show positive partial production elasticities with
different levels of statistical significance and magnitudes excepeffiiser andseedsn the
separate frontiersThese results are consistent with thebbDouglas production fratier
estimates reported [fylagunju et al. (2021 he null hypothesis of similar technology between
cooperative members and norembers (i.e., estimation ttfecommon pool) was rejected in
a likelihood ratio testl( 'Y.. puv o ® phi 18t p validating theestimationof separate
SPFs over thpooledsample Theresuls show that theoefficient of cooperative membership
is positive and statistically significant at the 1% lesaggestinghatcooperative membership
tends to increaggotato yield.

In the separate SPF estimation results, the varialdesl, seed,fertiliser and
expenditure on insecticides and fungicides contribute the most to potato yield for cooperative
members after controlling for observable and unobservable bias. For example, a 188%einc
in fertiliser, ceteris paribus, would increase yield by approximatel9%2atthe conventional
level. For nonmembersthe variablewith the highesbutput elasticity ighe use okeed. In
the estimation of the sample selection SPF models, thiéctemt for the selectivity variable

i IS significantly different from zero at 5% levels for cooperative members, which

indicates the presence sdmpleselectivity bias due to unobserved attributes.
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The inefficiency component ifiable 23 shows the estimates of the determinants of
technical inefficiency in potato production. Variables with negative coefficients have a
negativerelationship with technical inefficiency and thus a positive effect on technical
efficiency and vice versa.

Regarding cooperative members, gender (i.e., being male) increases their technical
efficiency in potato production. Female farmers among the cabpemembers were less
technically efficient compared to their male counterparts.

Conversely, irrigation and tot al far ml anc
the cooperative members’ technical efficienc
The determinants of technical inefficmnfor the noamembers include the age of the
farmer and total farmland. As expected, the accumulated experience of older farmers is likely

to influence their production efficiency compared to younger farmesnegative correlation
coefficient betweenotal farmland and technical inefficiency indicates that-nmambers with

more farmlands are more technically efficient than those with smaller farmlands.
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Table 22. Maximum lkelihood estimates of theonventional andampleselection SPFnodels for thauinmatchedsamplein Mongolia

Variables Conventional SPF Sample selection SPF
Pooled Members Non-members Members Non-member
Coeff. SE Coeff. SE Coeff. SE Coeff. SE Coeff. SE
Constant 9.113** 0.111 9522 0.123  9.083*** 0.092 9.449** 0.152 9.140* 0.155
In (land) 0.004 0.0/0 0.153 0113 0.024 0.08% 0.198***  (0.069 0.033 0.090
In (seed) 0.163* 0.094 -0.022 0.151 0.270*** 0.010 0.27* 0.136 0.007 0.123
In (fertiliser) 0.125** 0062 0.273*** 0064 -0.069 0.083 -0.175 0.185 0.254* 0.121
In (labour) 0.073 0.085 0.068 0.103 0.176 0.114 0.093 0.123 0.129 0.170
In (expense) 0.157%** 0.039 0.177*** 0.0£2 0.054 0.058 0.204¢** 0.054 0.091 0.069
Fertiliserdummy 0.164** 0.0/76 0.129 0.02 0.237* 0.098 0.137 0.117 0.183 0.120
Membership 0.3B0**  0.0714 - - - - - - - -
" - - - - - - 0.711* 0406 0.054 0572
Inefficiency model
Constant 0.693 0.903 -2.369 1.453 2.155* 1.160
Gender -0488* 0250 -1.024** 0401 -0428 0.308
Age -0.026** 0.012 -0.004 0.017 -0.033** 0.014
Education -0.044 0035 -0.003 0056 -0.061 0.042
Credit constrained -0.482* 0.0 -0673* 0393 -0.397 0.319
Crop diversity 0.10% 0.058 -0.046 0109 0.167* 0.075
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Table 22. continued.

Variable Conventional SPF Sample selection SPF
Pooled Members Non-members Members Non-members
Coeff. SE Coeff. SE Coeff. SE Coeff. SE Coeff. SE
Irrigation 0.261 0.325 1.101* 0.590 0.031 0.366
Total farmland 0.021 0.091 0.355* 0.145 -0.209* 0.120
Log Likelihood -187.675 -63.329 -106.181 -137.501 -182.943
Observations 251 117 136 117 136

Notes: *, ** and *** denote significance levels at 10%, 5% and 1%, respectively.
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Table 23. Maximum likelihood stimates of theonventional andampleselection SPFnodels for the matcheshmplein Mongolia

Variables Conventional SPF Sampleselection SPF
Pooled Members Non-members Members Non-member
Coeff. SE Coeff. SE Coeff. SE Coeff. SE Coeff. SE
Constant 9.1371%** 0.150 9503** 0.124 9.120** 0.0% 9.420***  0.170 9.239***  0.175
In (land) -0.001 0.07/4 0.169 0.125 0.034 0.088 0.206*** 0.073 0.038 0.101
In (seed) 0.161 0.099 -0.071 0.164 0.259** 0.106 0.259* 0.136 0.002 0.139
In (fertiliser) 0.114* 0066 0.259*** 0067 -0.085 0.089 -0.248 0.201 0.240* 0.124
In (labour) 0.094 0.02 0.086 0.107 0.24* 0.125 0.125 0.132 0.177 0.183
In (expense) 0.154%** 0.043 0.180*** 0.0 0.046 0.080 0.195***  0.057 0.070 0.077
Fertiliser dummy 0.155* 0.082 0.163 0.09 0.237r* 0.104 0.164 0.130 0.168 0.129
Membership 0.3B7**  0.0/7 - - - - - - - -
" - - - - - - 0.800** 0.399 -0.132 0.778
Inefficiency model
Constant 0.983 0918 -2.314 1542 2.389** 1.186
Gender -0.559+ 0.275 -1.104* 0.446 -0.457 0.329
Age -0.028** 0.013 -0.0M 0.018 -0.033* 0.014
Education -0.060 0.03r 0.011 0.061 -0.070 0.043
Credit constrained -0.332 0.2% -0.486 0417 -0.368 0.332
Crop diversity 0.078 0.065 -0.067 0113 0.1&* 0.088
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Table 23. continued.

Variable Conventional SPF Sample selection SPF
Pooled Members Non-members Members Non-members
Coeff. SE Coeff. SE Coeff. SE Coeff. SE Coeff. SE
Irrigation 0.240 0.340 1.151* 0.661 0.025 0.381
Total farmland -0.001 0.097 0.320** 0.148 -0.20* 0.123
Log Likelihood -170.686 -56.251 -97.328 -128.480 -170.014
Observations 227 104 123 104 123

Notes: *, ** and *** denote significance levels at 10%, 5% and 1%, respectively.
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Table 24 shows the average difference in the yield of cooperative members and non
members using the matched sample. Bstimatesindicate a positive and statistically
significant difference betweendlyield of members and neanembers at the 1% significant
level. The finding suggests that, on average, cooperative members attain about 24.5% more
yield than their nommember counterparts. The analysis, therefore, demonstrates that
participation in coopetives has a positive effect on theductivityof cooperatives members.

Table24further shows the average impact of cooperative membership on farm revenue.
Similarly, cooperative members obtain 44.2% more farm revenue thamemiers. The
finding suggests that cooperaivmembership has a positive and significant impact on
members welfare.

Table 24. The average impact of membership on potatd farm revenum Mongolia

Outcome variable Members Non-members ATT SE
Yield (kg/ha) 9,285.577 7,010.333 2,275.244**  731.028
Farm revenuel{SD/hg 2,088.004 1,165.467 922.537*** 162.050

Notes: *** denotes significance level at 19%8TT estimates of five nearest neighbour (calliper
= 0.05 and a common support condition imposeitandarderrors are estimated using

bootstrap with 200 replications.

Table 25 shows the heterogeneous impact of agricultural cooperative membership on
yield, farm revenue and technical efficiency based on the surveyed provinces. The results show
that cooperative membership has a more significant effect on potato yields for farmers in Tuv
province and a lesser impact on the potato yield for farmers @m@eprovince. On the other
hand, Darkhatul farmers obtained higher farm revenue than their counterparts in Tuv and
Selenge. These findings suggest that farmers in Daildodare somewhat cosfficient than
farmers in Selenge and Tuv provinces. Regaydhe technical efficiency levels, farmers in
DarkhanUul have the highest efficiency scores, while farmers in Tuv province have the lowest

efficiency scores despite the higher yields. The results suggest that increasirdpggelibt
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necessarily implyhgh ef fi ci ency as, for example, “hi
but use their inputs inefficientMochebelele & WinteiNelson 200D In addition, differences

in production technologies can influence the efficiency levels of farmers.

Table 25. The heterogeneous impact oboperativenembership oproductvity in Mongolia

Mean outcome

Outcome Location Observations Members Norr Differencé t-value
members
Yield (kg) DarkhanUul 58 9,719.23 6,716.56 3,002.67** 2.527
Selenge 99 7,972.22 5,862.22 2,110** 2.419
Tuv 70 11,770.83 6,981.52 4,789.31*** 4.606
Farm DarkharUul 58 2,434.77 1,258.85 1,175.92*** 4.470
revenue  Selenge 99 1,875.94 1,084.20 791.74** 4,031
(USD) Tuv 70 2,376.44 1,292.45 1,083.98** 4559
TE (%) DarkharUul 58 0.663 0.523 0.1471*** 2.679
Selenge 99 0.637 0.491 0.146*** 3.750
Tuv 70 0.610 0.587 0.023 0.476

Notes: 2 Difference refers to the effect afooperativemembership afteccorrecting for
observable and unobservable biases. *** and ** represent 1% and 5% levels of significance,

respectivelyTE refers to technical efficiency.

5.5.3. Technical efficiency and stochastic meta-frontier estimates

As Table 26 shows, the mean technical efficiency of cooperative members is
consistently higher (64% an®% ) compared to 54% an®% of nonmembers, depending
on the control of biases of the various med&he technical efficiency estimates of members
and noamembers indicate the presence of managerial gaps and the effect of selectivity bias
(Villano et al. 201% A further review ofTable 26, shows the results of the mdtantier
analysis. The reported MTR ratios indicate the relationship between technology and
productivity gaps between both categoriesangs MTE, with a highevalue suggesting better
yields. In particular, the estimated MTRs indicate a statistically significant difference in
production technology between the two groups, with members operating closer to the meta

frontier than normembers. The MTE estimates ttelg to the sample selection indicate that,
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on average, while cooperative members are about 55% technically efficient, thenendrer
peers are 42% technically efficient. These findings suggest that, with the same level of inputs,

cooperative membershipnds to increase potato output by 13% more thammambers.

Table 26. Levels of echnicalefficiency andstochastiametafrontier estimatesn Mongolia

Index Members SD Non-members SD Mean diff
Conventional SPF 0.689 0.166 0.562 0.230 0.144***
Sample selection SPF  0.637 0.166 0.535 0.216 0.102***
MTR 0.867 0.158 0.780 0.147 0.087***
MTE 0.552 0.182 0.417 0.240 0.135***

Notes: *** represent 1% level of significanc€;denote test of means between cooperative

members and nemembers
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6. Chapter 6 Discussion

A qualitative assessment with the executives of the cooperatives and other stakeholders
in the three countries pointed out similar conditions and potential for productateati by
new cooperatives. However, the production dominates amongsatbamalfarmers, who are
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 the products are
different in the study countries, the products@manded on international markets and have
export potential. Most interviewed farmers indicated the lack of new marketing channels and
low prices given by intermediaries as the main obstacle.

The findings demonstrate that men in Georgia and Moldovadstitlinate collective
farming businesses. In contrast, the opposite is the case for Mongolian cooperatives, even
though the cooperative movements aim for more balanced gender roles. Arguably, female
farmers are disadvantaged in participating in collectiv@mclikely due to the numerous
unmeasured economic activities such as household duties and the likes.

The empirical results show that the distance from farm to output markets positively
influence farmers decisions to new collective activitieshimthree countriesinstinctively,
greater distance from output markets increases production and transaction costs and encourages
cooperatives and collective logistics participatigkbdul-Rahaman and Abdulai (2018)
reported a similar findingVi t hi n t he Georgi an cooperative cCcC
positively influence participation in collective action, cdwipg with recent studies, for
instance Verhofstadt and Maertens (201&)d Chagwiza et al. (2016WVhile the size of the
household increases the decision of Georgian farmers to join cooperasivdsate et al.
(2014) Mojo et al. (2017)and Ma and Abdulai (2016already confirmed, the tendency to
becomea member of the cooperative increases with larger householdist&zepposite was

observed in Mongolia possible reason is that smalleruseholds are attracted because they
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can benefit from the services provided by the cooperatives and save some labour (e.g., shared
labour support and reduced input costs through bulk purchase). Social capital and openness of
the farmer to the advice fromthers and the number of contact with extension officers
positively influenced participation in Georgia farmers, as already reported in other recent
empirical studiegMojo et al. 2017Abdul-Rahamar& Abdulai 2019. However, the causality

of predictions among Georgia new farmers gr
received more training and extension support from the donors only after they established their
groups.

Besides personal, household, and social network characteristics, Georgian and
Moldovan farmers that hold optimistic believes about benefits derived from the membership
(their cognitive dimension of the social capital) tend to sacrifice their independence and
autoromous decision about their farms and join the collective activities. Additionally, the
relational dimension (trust) of social capital also increases farmers decision to participate in
cooperatives. These findings are consistent with, for instance, thes resBakucs et al.
(2012) Liang et al. (2015)Mdllers et al. (2017and Ma and Abdulai (2018)n modelling
cooperation irCroatia,Romaniaand China

)

On the other hand, ot a | farmland under far mef s cCoIl

related assetsepresentsubstantial® s un k e n i nvestments and r esc
his/her orientation on commaal farm production. Their influence dhe probability to join
cooperative businessgsMoldova and Mongoli@omply with the assetspecificity theory of
transaction costs and the findingsAdfate et al. (2014Mojo et al. (2017)Ma et al. (2018)
andlto et al. (2012)
In addition the results of the membership modelong Mongolian farme@so show

that farmers who cultivate different types of crops are less likely to join cooperéibags. et

al. (2014)observe otherwise in their Ethiopia study on the impact of agricultural cooperatives
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on the technical efficiency of smallholder farmers. Regarding participatiofi-farm work,
the results show that farmers who participate infarfin work have about a 14.8% higher
probability of participating in cooperatives. The results based on the dummy variables related
to different production regions also suggestthatgemgp hi ¢ | ocati on pl ays
decisiors to join cooperatives in Moldova and Mongolia and not in Georgia.

The empirical results of the various econometric models shopositive and
statisticallysignificant impact of cooperativeembership on farmeérgield, farm revenue, and
net returns inhethree countries. When considering a similar performance indicator like farm
revenue, significant differences exist between cooperative members and theiemder
cohorts inthe three coutries despite the different sectors of farmditse positive impact of
cooperatives ofarm outcomess consistent withprevious empirical studie®/erhofstadt &
Maertens 2014Chagwiza et al. 201®/1a & Abdulai 2016 Abdul-Rahaman & Abdulai 2018
Michalek et al. 2018 Bachke 2019 in Rwanda, Ethiopia, China, Ghana, Slovakia and
Mozambique.The analysis even suggests that Moldovan farmers that do not participate in
cooperatives would perform better than members if they join coopetatiggesting potential
rippling effects of cooperatives as a tool fithe economic development of poorer rural
householdsHowever, tke findingcontradicts theesultsofBo $ k o v & eintherbtudy ( 202 0
in the Czech Republid.hese different outcomes may be due to the varying analytical methods
and data used tevaluate member farms. Generally, the positive nexus between cooperative
membership and farm economic performance aligns with the economic theory of higher
economies of scale and lower transaction costs

However,in the economic analysis of Georgian fargjeesultsndicate that education,
social network, and perception of benefits from cooperatives negatively affect farm revenue
and net return$sedara et al. (2012rgued that education is not an ideal index as the general

teachingprovided in schools may not be directly applicableutiivating specific types of
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crops or agricultural training-headverg effects of the external and cognitive dimensions of
social capital on farm performance suggest that too many social contacts and perceived benefits
associated with cooperatives are counterproductive, which in the latter case could lead to
oppotunistic behaviour in collective activitieBespite the emerging economic advantages of
horizontal integration within the value chains, the groups are still relatively small, and their
economies of scale remain limited.

Concerning the results reported fdoldovan farmers, education positively increases
the farm revenue of members. As expected, educated farmers can understand and apply new
and improved farming techniques and thus increase their productivity. On the other hand,
household agricultural workermppear to decrease the farm revenues of cooperative members,
although it implies more labour endowment for agricultural production. However, an
abundance of the labour force may lower marginal productivity and reduce per capita farm
revenue generated.

The results regarding the impact of cooperative membership on technical efficiency
using the sample selection stochastic production frontier in the case of Mongolia farmers show
that the size of the household and gender (i.e., being male) increases timégatexfficiency
in potato production. Gender plays a role in determining the technical efficiency of potato
production in Mongolia. Female farmers are somehow disadvantaged in benefiting from
cooperationIn literature, results on gender a@mewhatmbiguous; for examplénang et
al. (2017)found that male farmers were more efficient than females among irrigated and rain
fed rice farmers in Ghan on the other handbate et al. (2014peported opposite in Ethiopia.

On the other hand, irrigation and total farmlanch d er f ar mer s contrc
technical efficiency of cooperative members in Mongalia. et al. (2018pointed out that

overirrigation in potato production is not uncommoni Chi na’ s |. ©his processio n g o |
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will likely cause water loss and leaching of micronutrients from the soil, which will reduce soll
fertility and thus affect yield and technical efficiency.

In comparison with nomembers, age and total farmland mambtg the farmer
influence their technical efficiency. Older farmers within the -n@mbers were more
technically efficient compared to the younger farmers. The negative correlation coefficient
between total farmland and technical inefficiency shows ldegers provide opportunities for

better inputs utilisation within the nanembers.

6.1. Overviewof empirical analysis methods

The econometric methodasedin this studyinclude the treatment effects model,
endbgenous switching regressi¢BSR) model, propensity score match{iRsM) technique,
Ordinary Least Squares (OLS3ample selection stochastic production frontier (SPF) and
stochastic metfrontier. Among themethods employedhe ESR modeltreatment effets
model andsample selectioBPF model address the issfeselection bias due to observed and
unobserved attributés.g.,innate abilitiesmotivation of farmersnd riskpreferencgwith the
inclusion ofappropriatanstrumental variablesvhile the PSMtechniqueaddressethe issue
of selection bias emanating from observable characterisikedling to account for
unobservablefactors would lead to biased and inconsistent estimates of the impact of
cooperativemembership In analysing the impact of cooperative membership on farm
outcomes of interestsy employing OLS regression, cooperative membership was treated as
an exogenous variableThe stochastic meti@ontier approachwas usedo disentanglethe
productivity gaps between cooperatimembersaand noamembers.

The ESRmodelwas used to examine the impactcobperative membership on farm
revenudn the case of Moldova his approach is appropriaie estimate theffectof a binary

endogenous treatment variable on a continuous outcome vafibblESR model also enable
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us toderive factors that affedarm revenue for cooperative members and-mambers
separately ancestimate the average treatment effeatsl the heteogeneous effect of
cooperative membership.

A treatment effects model was udedaralyse the impact ofooperative membership
on farm revenue and net returfi$iis methodestimates the cooperative membership model
and outcome functions simultaneously. Thethod also provides a direct marginal effect of
participation in cooperatives on the outcovagiables.

The sample selection SPF was employed analysethe impact of cooperative
membership on yield and technical efficiendhis methodis appropriateo model input
output relationshipbetween decisiemaking units.The first stageof sample selection SPF
methodinvolves estimaing the farm outcomes of interesbnditional on a probit model of
cooperative membershign addition to briging more knowledge on determinants of
cooperative membership, this step generates propensity scores to become members on which
the matching techniques buil@he subsampléom the PSM techniquprovides the base for
the productivity analysisand hence tehnical efficiency estimationFinally, the study
overcomes the limitation of the sample selection SPF and PSM approach through a stochastic

metafrontier approach that addresses the differences in productivity gaps.

6.2. Review of hypotheseand fulfilment of the study goals

For clarity, the study’s main hyghle27.heses,
Theteststatisticresults Table10, Table1l6 andTable25) show that cooperative members are
significantly different from nomimembers in yield, farm revenue, and net returns, thus rejecting
the null hypothesis of no significant differences betweentto groupsAlso, personal and

soci al capital factors influence far mers’ d
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null hypothesis that personal and social factors do not affect smallholder participation decisions
in collective activities.

Regarding the stochastic frontier production hypotheses, the test statistics of the
generalised likelihood ratio test antest rejected the null hypothesis in all cases except the
hypothesis of the choice of functional form for the production function.

Similarly, the null hypothesis that soeaxonomic and pletevel factors did not
elucidate the technical inefficiency of cooperative members andmeonbers was also
rejected Tablel19).

The CobbDouglas functional formwas more appropriate for the conventional
stochastic production frontier than the Translog functional form in the productivity analysis of
cooperative members and Aorembers(i.e., rejectiy the null hypothesis)Despite the
restrictive nature of the CoHbouglas model compared to the Translog model,
multicollinearity issues are often associated with the inputs and interaction terms when
estimating the Translog mod@iayen et al. 2010

The null hypothesis regarding estimating a single production function (i.e., cooperative
members and nemembers have the saneehnology in agricultural production) was rejected

(Table21).
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Table27.Summary of study’s goals fulfil ment

Study hypotheses Specific objectives Method of verification Results

1. Describe thecharacteristics ani Exploratory research All the cooperatives produce ar

governance of the various emergi
producer s’ gr ol
cooperatives) in the selected countri

1. Personal and social capital 2. Analyse the factors that influenc Probit regression
factors affect farmers decisions f ar mer s’ deci si
join collective action cooperatives/farmer groups.

market their products.

All cooperative members from the thr
countries seltheir product ortheirown
and via the cooperatives.

Males dominate in all the cooperativ
except for cooperatives in Mongolia.

Decisionmaking processeare similar
acrossthe cooperatives irthe three
countries

Being male influences membershi
decisions but only in Moldova.

Age had no effect onparticipation
decisions.

Education influences participation
cooperatives in Georgia and Mongo
but not in Moldova

Perception and trust positively ani
significantly i
decisions to join collective action
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Table 27. continued

Study hypotheses Specific objectives Method of verification Results

2. Participation in cooperatives 3. Evaluate the benefits of new Generalised likelihooc There were differences in fari

associated with improve est abl i shed f ar mratio (LR) test and-t productivity (i.e., farm revenue
economic and social benefits.  members in terms of farm profitabilit test statistic between members and rorembers in
and noreconomic indicators. the three countries.

3. Participation in cooperative 4. Examine the impact of cooperatir Generalised likelihooc Cooperatie members obtained high

positively contributes to increase membership on the technical efficien ratio (LR) test and-t technical efficiency (64% and 69%

technical efficiency of smallholder farmers. test statistic compared to 54% and 56% of Rc
members
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6.3. Limitations of the study

The study has some shortcomings, and therefore the findings should be interpreted with
caution. Forinstance, the questionnaire did not include environmental andeaglogical
conditions such as soil quality, pests and disease incidence, and drought. However, the
geographic location of farmers was included in the analysis to capture location fixasl. effe

Furthermore, the relatively low sample size of both cooperative members and non
members in the case of Georgia was because many members were unwilling and relatively
inactive. In contrast, others were friends and relatives who were formally inclsideehabers
only to increase membership and obtain support from the ENPARD programme. In addition,
the positive impact on Georgian farmers was influenced by the access to new assets (provided
by the ENPARD programme), enabling better processing and sttrirgyresulting in higher
guality and improved marketing.

The data collection method also influences the positive impact, especially the targeted
selection of active groups during the data collection. Most of the farmer groups were inactive
(passive) andmly joined the group to benefit from the ENPARD support. The positive findings
do not reflect that many newly created cooperatives had already failed to survive the end of
external support. The ENPARD final evaluatigfochlamazashvili et al. 20) Teported that
up to 50% of new cooperatives would fail to

In Moldova, farmers (both cooperative members andmembers) also showed a
similar attitude as in Georgia (i,¢he low willingness to patrticipate in the interviews and many
others have migrated to other countries for greener pastures). In Mongolia, the issue of
migration among cooperative members and-mambers also led to relatively low sample size
at the timeof data collection. In general, poor records keeping of farmers led to incomplete

production information. Also, farmers i nabi

and farm animals, among others, led to the few economic indicators ysedias to measure
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the performance of farmers. The situation led to theuroform objectives for the studied

countries. Generally, crosectional data as used in this study have its econometric drawbacks.
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7. Chapter 7 Conclusions

This study assessed the impact of smallholder participation in collective action on
members economic and social performance in Georgia, Moldova and Mongolia. The
economic indicators assessed include yield, farm revenue and net returns.idlhedioators
evaluated include farmeérsubjective opinions on attributes such as farming experience
sharing participation in community development projects, opportunities for training and
extension, and access to information about good agricultuiciqas

The results of the membership modeherallyindicate that demographic and sacio
economicand plotlevel factors such asducation age, gendehousehold size, number of
contactswith extension officers and other farmettistance to markelpcation characteristics
trustand perception of economic benefits generated from cooperatives significantly influence

far mer s deci si ointhethremountoes n cooperatives

The emjrical results showd that participation in cooperatives is positively and
significantly associated with a higher yield, farm revenue and net returns. A negative selection
bias from the treatment effect model suggests that farmers who obtained lowes\fanues
and net returns than the sample average have a higher probability of joining the cooperatives.
This finding confirms that participation in cooperative orgation and other forms of
collective action enhances the productivity of small farmers. ARE estimates further
revealed that the underlying effects of cooperative membership increase farm revenue by
33.1% and net returns by 27.8% on average (in the case of Georgian fafinen®sults of
the Moldovan analysis showed that cooperative membeutd earn less farm revenue if not
members, and farmers who do not participate in cooperatives would benefit more if they joined
cooperativesAlso, the resulbf the Mongolian analysis show#uthat cooperative members are

more technically efficient with an average technical efficiency between 64% and 69%,

compared to 54% to 56% for nonembers when considering cooperation in the central Asian
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region. The findings also showed statistically digant differences in the determinants of
technical efficiency between cooperative members andnmmbersin the Mongolian
analysis Specifically, gendgbeing male)irrigation and total farmland influence the technical
efficiency of members, whilage,crop diversificationand total farmlanéffect the technical
efficiency of noamembers.

The new groupdemonstratethitial tangible success, which may start changing minds
favouring more entrepreneurship within the studied countries. The young groeghsone
overcome the first impediments to their membership and operational expansion to provide
economically viable rural institutions. The new groups can potentially become essential models
for new cooperative movements across Eastern Europe anr8@aosttransitioncountries

Even though the results of this study are sespercific, the findings generally indicate
that contemporary cooperatives can Ioeimstrumentfor enhancing agricultural and rural
development even in countries with negative cooperaxperience from socialist regimes.
Further, the results show that cooperatives in the posiet transition countries are new, and
farmers are gradually grabbing the concept with some benefits that are different for different

countries.

7.1. Policy implications of the study

The findings of the study have significant policy implicationghe similar
characteristics and governance structure among cooperatives in the three countries suggest that
common cooperative policies may apply to the cooperative organisations in these countries to
address the inherited difficulties to ensure the affeatollaboration of small farmer3he
higher benefits for cooperative members and its multietitrcts generally suggest the need
to intensify government or external donor s’

cooperatives and highaluemarket chains demanding higher and stable production volumes
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and quality. The significant role of cooperatives in increasing farm yield and technical
efficiency, using Mongolia as a case study, suggest that participation in agricultural
cooperatives camiprove the productivity and efficiency of smallholder farmers.

In practice, training programmes designed to enlighten farmers on the tangible benefits
of cooperatives will promote intensive participation in cooperative organisations. In addition,
the traning and the educational programme should encompass monitoring the business
performance and planning and evaluating the farm business.

The positive impact of market distance on participation suggests that smallholder
farmers, particularly those in remotreas, should be encouraged to join cooperative
organisations to relax constraints (e.g., time, information and transaction costs) associated with
inputs acquisition from output markets.

In addition, large farmers are encouraged to join cooperatives poove the
management of resources and benefit from collective farm activities of cooperatives. In
addition, government and development practitioners should implement cémpaitdipng

programmes to enhance members t tg and farmc a | c
efficiency.

The findings from the Mongolian analysis indicate that appropriate irrigation
investments and management techniques need to be put in place to improve the management
of resources at the farm level. The joint effort of various gowent and noigovernmental
stakeholders is also necessary to focus on gesaesitive training, which would extend
beyond formal requirements of participation of female farmers to enhance their active
involvement and potential to reap tangible benefits.

Mechanisms for transferring knowledge from older farmers to younger farmers within

and outside the cooperatives shouldbparamountoncern
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Within the cooperatives, capacity building programmes related to geadsitive
awareness and the developmeiithe internal institutional mechanisms in cooperatives for the
transfer of knowledge and mutual learning would ensure equal member benefits from collective
activities.

Developing internal rules, increasing members commitment and expanding
membership bee is necessary to increase the economic benefits resulting from higher volumes,
ensure economies of scale and higher negotiation power, and guarantesatbogahicapital
required for loans from private institutions. Family bonds might be necessargdiaring
initial distrust and communication costs within the cooperatives.

It is important to address the relational and cognitive dimensions of social fapital
et al. 201Y%, to ensure the sustainability of rural cooperatives as the respondents reported trust
and experience of the mentalobk resulting from the Soviet regimes as an obstacle to
cooperation during the key informant interviews. Moreover, the Suithydings indicate that
trust and perceived economic benefits of cooperation are among the nntat factors
influencing smalllblder participation in cooperatives.

In addition, mechanisms to tackle attitudes, such as freeriding and low member
commitment, will encourage intensive participation in collective activities to avoid unhealthy
social behaviours in cooperation. Such behaviours undermine the sustainabibtypaoted
effects of spontaneous collective action and external support on social capital formation.

The development of these rural institutions could be promoted by disseminating the
existing benefits of collective action to other farmers and enhandeddogved infrastructure
for extension services, as education and extension visits facilitated farmers decision to join
cooperatives. Increased participation of small farmers in rural cooperatives will inevitably go

hand in hand with improved economic asutial benefits for small farmers worldwide.
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7.2. Suggestions for father studies

The research merits further studies to a
extend the empirical findings in different farming contexts in other$ostetand developing
countries.

Future studies shouldconsiderenvironmental and agrecological conditionsvhen
estimatingarm productivityto assess the effect of these factors on farm perfornfiangelicy
formulation

A study on allocative efficiency b&een cooperative members and {members will

shed more |l ight on small hol der far mers i npu
Follow-up studies using replicated cresectional datgwith larger sample sizejr
panel data may evaluate the ebenefit analysisof the implemented policies ithe three
countries. Currently, the farmers are small, and cooperatives will make economic sense for
costbenefit analysis only if they are big enough.
Comparative studies involving emperatorsn similar sectors in transiin and other
developing countries will provide further insights into the benefits and perspectives of

contemporary cooperatives for policesign aimed at improvingmallholder welfare in

deprived areas
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AppendixA — Matching quality test and endogeneity test

0 2 A4 .6 .8 1
Propensity Score

I Non-members: Off support [ Non-members: On suppoft
P Members: On support [ Members: Off support

Fig. Al. Density distribution of propensity scores for members andnmembers- Mongolia
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Table Al. Descriptive statistics of variables used in the econometric an@iysrgyoliastudy).

Unmatched sample

Matched sample

Variable Members Non-members Members Non-members

Mean Std Dev Mean Std Dev Mean Std Dev Mean StdDev
Gender 0.391 0.490 0.471 0.501 0.394 0.491 0.371 0.501
Age 48.278 11.064 45.713* 9.891 47.875 11.099 47.042 9.851
Household size 3.235 1.202 3.794*** 1.345 3.346 1.197 3.385 1.339
Education 11.504 3.463 10.809 3.546 11.510 3.450 11.488 3.550
Credit constrained 0.548 0.50 0.596 0.493 0.558 0.499 0.631 0.496
Total farmland 3.617 1.633 3.059*** 1.144 3.553 1.666 3.634 1.400
Distance to market 25.374 9.801 21.868*** 7.709 24.721 9.786 26.546 7.593
Irrigation 0.852 0.356 0.772 0.421 0.856 0.353 0.867 0.421
Crop diversity 3.548 1.925 4,125** 2.213 3.615 1.967 3.624 2.069
Off-farm 0.774 0.420 0.618*** 0.488 0.760 0.429 0.768 0.479
Land ownership 0.426 0.497 0.279** 0.450 0.413 0.495 0.349 0.453
Selenge province 0.539 0.501 0.353*** 0.480 0.519 0.502 0.516 0.484
Tuv province 0.217 0.414 0.404*** 0.493 0.231 0.423 0.202 0.486
Yield 9,121.739 5,129.509 6,370.074*** 3,592.335 9,285.577 5,148.857 6,503.089*** 3,678.637
Seed 373.770 171.064 284.650***  181.283 368.880 166.142 371.490 186.291
Land 2.242 1.746 2.124 1.657 2.309 1.802 2.652 1.636
Fertiliser 141.810 118.994 127.67 149.099 142.480 119.208 163.03 153.510
Labour 50.209 19.190 61.934*** 22.361 51.385 19.405 50.097 19.812
Expense 666.378 659.483 703.399 586.503 666.378 663.441 703.399 601.960
Observations 115 136 104 123

Notes: Means followed by *, **and*** are statistically different from cooperative members at the 10%, 5% anlg\iéts, respectively.
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Table A2. Test for addressing potential endogeneity in extension visit vaf@elergia study)

Cooperative membership

Extension visits

Variables Coefficient Stderror Coefficient Std. error
Constant -6.039*** 1.133 -2.801*** 1.061
Gender -0.083 0.214 0569+ 0.251
Age -0.005 0.009 -0.001 0.009
Education 0.179*** 0.047 0.099** 0.046
Household size 0.362*** 0.101 0.137 0.107
Ownership 0.240 0.228 0458 0.248
Farm size 0.201 0.126 0.229 0.146
Socialnetwork 0.073*** 0.020 0.009 0.023
Perception 0.406* 0.204 0.533** 0.241
Trust 0.725** 0.214 0.079 0.233
Region 0.2 0.235 0.079 0271
Market 0.027*** 0.010 0.0004 0.011
Number of farm plot -0.051 0.109 0.286* 0.143
Log likelihood -108.320 -71.588

Observations 210

Notes: *, ** and *** denote significance levels at 10%, 5% and 1%, respectivapust standard er®reported.
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Table A3. Test for addressing potential endogeneitgffafarm work and crop diversity variabl@glongoliastudy)

Cooperative membership

Off-farm work

Cooperative membership

Crop diversity

Variables Coefficient  Std error Coefficient  Std error Coefficient Std error  Coefficient Std. error
Constant -3.014*** 0.994 0.870 0.850 -2.804*** 0.955 4,54 4%** 1.129
Gender -0.132 0.199 0.496** 0.195 -0.128 0.203 -0.209 0.257
Age 0.011 0.009 0.009 0.010 0.011 0.010 0.020 0.013
Household size -0.146** 0.069 -0.024 0.072 -0.141* 0.076 -0.018 0.093
Education 0.049* 0.029 -0.007 0.027 0.048* 0.028 0.065* 0.035
Credit constrained 0.044 0.185 -0.076 0.190 0.040 0.196 0.142 0.260
Total farmland 0.207*** 0.070 0.044 0.062 0.2171*** 0.064 0.059 0.081
Distance to market 0.018* 0.011 -0.010 0.011 0.018 0.011 -0.045*** 0.014
Irrigation 0.257 0.246 -0.331 0.251 0.310 0.262 1.106*** 0.342
Crop diversity -0.112* 0.048 0.004 0.048 -0.122** 0.054

Off-farm work 0.476** 0.208 0.486** 0.210 0.055 0.267
Landownership 0.476** 0.208 -0.252 0.196 0.474** 0.202 0.384 0.267
Selenge province 0.337 0.238 -0.019 0.234 0.382 0.257 -0.382 0.326
Tuv province -0.385 0.264 -0.336 0.269 -0.371 0.294 -1.356*** 0.336
Perception 1.089*** 0.266 0.008 0.222 1.106*** 0.265 -0.102 0.322
Training food crops -0.294 0.218 -0.658** 0.272
Job perception 0.125 0.197 -0.347* 0.196

Observations 251 251

Notes: *, ** and *** denote significance levels at 10%, 5% and 1%, respectiVdpust standard ermreported.
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Appendix B: Questionnaire

Survey Questionnaire for “Analysis of Economic and Social Performance of Newly
Created Farmers Group in Transition Countries: Evidence from Georgia, Moldova and

Mongolia”

These questionnaires have been designed to exessgarchpurposely for academic Wor].
The principal objective is to analyse the economic and social performance of newly

far mer s’ groups and their determining

information provided will be used solely andchisively for academic purpose and Rl

respondents will remain anonymous to the public domain. Information provided would

reated

fact

used

to make sound empirical analysis and suggest policy recommendations that would pelp

i mprove mar ket a cie-ecanamicwetfade infthe regienr Thantergieaw

processwill take nearly one hour of youime.

Interview date .......
Questionnaire number .......
Filled by enumerator:
1. GPS coordinates
2. Name of region/provinCe. ........c.oivirieie i
3. Name ofvilagelc o mmuni t vy
4. Gender [1] Male [0] Female
Main product (plum, grapes, hazelnuts, walnuts, honey, potato)

Fill the below questionsith therespondents:
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A. HOUSEHOLD AND FARM-LEVEL INFORMATION

5. Ageofr e s pondent 1 N Y € Al S ittt

6. Educational status [0] No Formal Education, P8jmary Education, [12]
Secondary/Technical Education, [15] Tertiary Education

7. Marital Status [1] Married2] Single [3] Divorced[4] Widowed

8. What is your household ) si ze? [ number of member s]

9. Numberof HH memberhatwo r Kk on t he f ar m? ...

10.What proportion of household members are under the age of 15 and over the age of

64?

11lWhat is the number of years you spent in
12What is your total | and holding [in hecta
13.How many of the agriculturahln d do you cul tivate [in hect
14How many farm plots do you have? ...
155How many beehives do you have? . ...
16.How did you acquire youiarmland [1] Familyown[2] Rent [3] Purchase4]

Privatisation after kolkhozes

17.Do you have your own processing equipment for your produgérzs [0] No

18What is the distance from your farm to th

19.Did you have access to farm credit in the last farming season? [1]Yes [0] No

20.Do you usarrigation for you farm? [1]Yes [0] No

22.Do you participate in offarm work? [1]Yes [0] No

23.Is it difficult to find an offfarm work in your catchment area? [1]Yes [0] No

24.Have you received trainings from public/privatstitutions about the cultivation of

otherfood crops. [1]Yes [0] No
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25.What is thedistance between your home and available capital sources (e.g., banks,

friends or relatives) (km)...........
B. DETERMINANTS OF COOPERATIVE MEMBERSHIP INFORMATION

26.What is thenumber of external consultants (private, NGO, government extension)
visits received in the yegrior to thissurvept your far m? ...

27.With how many other farmers are you in active contact (number of contacts per year)?

28.How many farmersorgangations doyou belong?.............

29.Do you trust other farmers in the neighbourhood? [1]Yes [0] No

30.Do you agree that the cooperative can bring you economic benefits? [1]Yes [0] No

31.How many members of your family joined the cooperative?............

32.Have you heard aut any financial and extension support for establishment of
cooperatives (from government or NGOs)? [1] Yes [0] No

For Cooperative members only
Please indicate your assertion whether the following statement influenced you the most to your

participation in cooperative.

Statements Strongly Partly | Neutral | Partly | Strongly
disagree | disagree agree | agree

33. Financial support from
government or NGOs.

34.Neighbour farmers

35. Other farmers in the
cooperatives

36.Family

37.Friends

38. Currentleader of the
cooperative

39. Government extension
agent.

40.ENPARD employees.

41.ENPARD campaign in
media/website.
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C. PRODUCTION INFORMAT

ION

Please indicate the kilogram of products you harvested arsdliggprice

Year Total yield/ha

Price/kg

2018

2019

Please indicate your total cost of production during thé& 202019 cropping year.

Input

Quantity used

Unit cost/total cost

Seeds

Fertilisers
organic

inorganic

Insecticides/weedicides

Hired labour/family

Otherfarm expenses

Please indicate your total assets in2&12019

Asset

Value (in local currency

Animals (goats, sheep, beef &

dairy cows

Farmmachinery (e.g., tractors)

Storage facilities (e.g., barn)

Cash crops (e.g., cashew plantation)
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D. SUBJECTIVE OPINION OF FARMERS’ ECONOMIC BENEFITS OF
COOPERATION (COOPERATIVE MEMBERS ONLY)

Please rate the following questions according to your level of agreement as economic benefit
you receive from being a cooperative member

Do you agree with th¢ Strongly Partly Neutral | Partly | Strongly
following statements.| disagree | disagree agree agree

57.Your income has
increased in the last |
years.

58. You accessdhigher
quality inputs at a
lower price over last {
years.

59.You receive higher
price for your main
product over last 3
years.

60. You have now more
businessontacts thar
3 years ago

61.Purchase of your
products is now more
secure and stable ovi
last 3 years.

62.You do nothave to
dedicate so much
time to marketing anq
selling over last 3
years.

63. You have reduction ir
the costs of
production in the last
3 years.

64.You have better
access to credit and
saving services over
last 3 years.

65.You have better
access to process yo
production over last 3
years.

66. Your bargaining
power on the market
has improved over
last 3 years.
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E. SUBJECTIVE OPINION OF FARMERS’ NON-ECONOMIC BENEFITS OF

COOPERATION (COOPERATIVE MEMBERS ONLY)

Do you agree with the Strongly Partly Neutral | Partly Strongly
following statements. disagree | disagree agree agree

67.Service from input
suppliers has
improved over the
last 3 years

68. Access to relevant
marketinformation
have improved over
the last 3 years

69. Service from
extension agents hay
improve over the last
3 years

70.My social contacts
have increased over
the last 3 years.

71.Access to
information about
good agricultural
practices has
improved over the
last 3 years

72. Opportunity for
further training has
increased over the
last 3 years

73. You have better
chance to mutually
share experience wit
other farmers than 3
years ago.

74. Opportunity to
participate in
decision abouthe
community
development has
increased in the last
years (e.g., social
amenities)
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F. MARKETING INFORMATION

75.Did you sell your product through agricultural cooperatijé$?es [0] No

76. How do you evaluate the average sales pricgafr farm product® [1]Lower [2]
Acceptable [3] Higher

77.Who are your main buyers of your farm produdgfigRocal traderR2] Traders from other
provinced3] Exporters

78. From which channel do yoacquire market transaction information (such as sales, price
inputs availability outlet9? [1] government [2] neighbour or friends [3] dealers [4]

Cooperatives[BMe di a [ 6] Ot her s ...

Appendix C Key informant interviews questionnaéManagers of cooperatives

Group characteristics

Name of Total members | Gender
cooperative Male
Female
Total
Youth out of the total number

1. Can you describe the main business of cooperative aseéritees/benefits for
members? Is there any processing or storage services rendered to members?

2.  When was the cooperatiestablisheaégistered? (year)

3. What is the main product of cooperative?

4. Can you describthe governance system of tbe@operative™ow frequent meetings
are held?

5.  What is the composition of memberall farmers?Are more members from one
family? helpers? noefarmers? friends? Schoolmates?

6. What was the initial investment from members? Was the investment even among

members?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Did the coperative have any other gramtloan? Which one and from whom?
What are the main assets and facilities of the cooperative?

What are the main buyers and how the marketimgganise@

What is the total turnover of the cooperative?

How much lanctooperative hathe cooperative/members together?

What are the main challenges for cooperative (as a group and for busm&3s)
Who makes decisions in the cooperative?

Is the number of members increasing?

Do you plan an increase?

Are you as a leader engqyled and paid by the cooperative? Full time or part time?
How many hours per week do you spend with cooperative matters?

How many and what type of paid employees
What is the main income of the cooperative to coveruhaingcostof the group@
How the membererganisesales? Together or they compete?

What is the system of payments between cooperative and members? Does the
cooperative have money for purchase of members produce?

How do members pay for services and renting aétafsom the cooperativee.g.,
trailers, tractor, car, processing, storage?

Is there any profit created blye cooperative?

How is profit used in the cooperative?

End of the Interview

THANK YOU FOR YOUR COOPERATION
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