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Introduction

Cooperation has been a popular tool among agricultural producers 
all across the world over many centuries. It helps to strengthen 
the economic potential and market power as well as keep small 

and middle agricultural producers viable and competitive against large 
producers and monopolistic market structures, and gain collective bar-
gaining power and vertical integration [Hagos, 2003; Abate et al., 2014]. 
Cooperation helps to increase pro�ts and prosperity of its members by 
reducing transaction costs in the production process [Smith, 1979], 
mitigating risks and uncertainty for smallholders [Zeuli, Radel, 2005] 
as well as improving their active social position, in�uencing agricultural 
and rural policy [Zheng et al., 2011], enforcing innovation and e�cien-
cy gains [Abate et al., 2014], etc. Russian government has elaborated 
a system of measures to encourage farmers to organize in groups and 
establish cooperatives. Presidential Decree No. 204 dated May 7, 2018 
on the National Goals and Strategic Objectives of the Development of 
the Russian Federation for the Period up to 2024 and the Strategy of 
Sustainable Development of Rural Areas of the Russian Federation for 
the Period up to 2030 are aimed at ful�lling this purpose.

Nevertheless, many farmers across the regions of the Russian Feder-
ation refuse to join cooperative societies despite the obvious advantages 
of this form of business and various technical and �nancial govern-
ment support that it implies [Golovina, Nilsson, 2009; 2011]. Only 1% 
of households, 2% of farming units, and 5% of agricultural enterprises 
are members of agricultural cooperatives in Russia. In spite of the sup-
porting policies from 2012 through 2017, the number of agricultural 
cooperatives declined from 4,825 to 3,927 (Figure 1).

Source: [Antonova et al., 2020].

Figure 1. Number of Agricultural Consumers’ Cooperatives  
in the Russian Federation (Y-Axis), 2011–2018
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In recent years, the private farming sector in Russia has changed in 
terms of human capacity. In 2013, Azer Efendiev and Pavel Sorokin 
showed that there is a positive change in farmer attitudes toward entre-
preneurship and individualism compared with a similar survey in 2000 
[Efendiev, Sorokin, 2013]. �ese authors state that the long-claimed 
communalism of Russian rural dwellers may be partly disappearing 
while individualism and entrepreneurial activity are growing rapidly. 
[Wolz et al., 2016] conclude that private farmers in Russia are becom-
ing increasingly business-oriented, which gives rise to both informal 
and formal organizations in rural areas. �is should logically lead to 
an increase of cooperation potential, which, however, is not occurring. 
[Golovina, Nilsson, 2009] state that newly organized top-down coop-
eratives (established by a government initiative) in Kurgan region in 
Russia are not e�ective because farmers� willingness to cooperate in 
such organizations is low. [Kurakin, Wisser, 2017] argue that the ef-
fectiveness of top-down organized cooperatives in Belgorod region in 
Russia is not as low as in Kurgan region. Nevertheless, the stable reduc-
tion of cooperatives in Russia on average, according to the state sta-
tistics indicated on Figure 1, lends support to the message of [Golovi-
na, Nilsson, 2009], i.e. ine�ective top-down cooperatives su�er from 
shorter life cycles. [Golovina, Nilsson, 2009; 2011] recommend creat-
ing cooperatives in a bottom-up way, when farmers take the initiatives 
of establishing cooperatives. However, something is hindering Russian 
farmers from organizing cooperatives and becoming members of such. 
[Golovina, Nilsson, 2009] determine the following as reasons for that: 
(1) insu�cient level of knowledge about cooperation, (2) de�ciency of 
self-government skills, (3) psychological unavailability of self-support-
ing cooperation and partnership, (4) absence of cooperative education 
and shortage of professionals to manage agricultural cooperatives, (5) 
�nancial problems, (6) disparity between agricultural and industrial 
product prices, (7) weak protection of the domestic market from im-
ported raw products, and (8) imperfections in the legislation and the 
regulatory framework for cooperatives. In [Golovina et al., 2018], the 
authors state that Russian farmers reject cooperation because of (1) low 
trust, (2) absence of cooperation experience, (3) absence of knowledge 
in cooperative management, and (4) �nancial problems.

Imperfections in the legislation and the regulatory framework for 
cooperatives as well as economic and �nancial problems hindering the 
development of agricultural cooperation in Russia are precisely dis-
cussed in [Antonova et al., 2020]. �is includes such factors as (1) double 
taxation of cooperative members; (2) full legal liability of cooperatives; 
(3) state subsidy requirements distorting the nature of cooperatives and 
subverting their e�ciency; etc. However, the sociopsychological fac-
tors of cooperation were only examined within Kurgan region in Russia 
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[Golovina, Nillsson, 2009]. �e current study contributes to the discus-
sion of these factors in Tatarstan Region in Russia.

�e sociopsychological factors of agricultural cooperation are in-
vestigated in a number of international studies. [Stallman, James, 2015] 
conclude that farmers who believe to receive bene�ts from cooperation, 
have farms similar to their neighbors, are active members of community 
organizations, and trust agricultural extension agents are more willing 
to cooperate than farmers who do not share these characteristics. [Nu-
gusse et al., 2013] �nd that the most important variables that signi�cant-
ly in�uence the likelihood of rural people to join cooperative societies 
are access to information, membership in rural associations, frequency 
of attending public meetings or workshops, household head�s education 
level, access to alternative credit sources, access to training (exposure 
visits), distance to a market, access to infrastructure, farmland owner-
ship, and size of farmland. We employ the results of the discussed stud-
ies to determine Russian farmers� reasons for refusing cooperation.

�e Republic of Tatarstan in Russia was chosen to be the study re-
gion. Tatarstan is the fourth biggest agricultural region in Russia1 and 
its agriculture is typical for the Central European part of the country. 
Agriculture in Tatarstan is almost equally shared between crop produc-
tion (49%) and livestock farming (51%). �e volume of agricultural 
production in Tatarstan in monetary terms increased from 34.9 billion 
rubles in 2001 to 213.7 billion rubles in 2015. In 2013, Tatarstan was 
representing about 2.7% of registered agricultural cooperatives among 
85 regions of the Russian Federation [Yanbykh et al., 2014]. Small and 
middle agricultural producers in the Republic of Tatarstan enjoy state 
support in a form of subsidies and grants. Subsidies are intended for 
keeping dairy cattle, buying heifers and �rst-calf heifers, juvenile poul-
try, building small-scale milk farms, and buying fuel and lubricants. 
A special type of subsidies is granted to agricultural cooperatives. Ag-
ricultural cooperatives receive grants for strengthening equipment and 
buildings. However, cooperative grants are scarce and restricted to a 
small number of cooperatives which have won the competition. For ex-
ample, only two agricultural cooperatives out of 96 existing in Tatarstan 
in 2015, nine cooperatives out of 140 existing in 2016, and nine cooper-
atives out of 94 existing in 2017 received grants for strengthening their 
equipment and buildings. Ten out of 20 cooperatives which received 
grants were set up no later than 1.5 years before the date of grant an-
nouncement [Yanbykh et al., 2014]. �is study investigates agricultural 
producers in Tatarstan in terms of their willingness to cooperate.

We build our model using a theory from three bodies of literature 
that may provide insight into a farmer�s desire to become a member of 

1	  https://ab-centre.ru/page/selskoe-hozyaystvo-tatarstana.
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a cooperative. First, we propose predictor variables from the collective 
action literature which explains a person�s willingness to become part 
of a group or a person�s willingness to cooperate with others to achieve 
a common goal. Second, we have explored the literature on transition 
economies which describes the system of existing cooperative institu-
tions in a transition economy. Finally, we consider the agency theory 
describing the principal-agent relationships, which may impact a farm-
er�s decision to join a cooperative.

1. Conceptual Framework

In the present study, we investigate farmers� decision to cooperate for 
inputs purchase, machinery pools, processing and sales of farm prod-
ucts. Our model can be expressed as a farmer�s decision to cooperate 
being a function of a set of predictor variables, farmer characteristics, 
and farm characteristics.

Our study is an exploratory one, since little is known about Russian 
farmers� willingness to cooperate within consumer cooperatives. �ere-
fore we create our model by using theoretical concepts from collective 
action theory, agency theory, and studies on transition economics. We 
start by forming predictor variables from the collective action theory, 
which attempts to explain a persons� willingness to be in a group, or 
to cooperate with others in order to achieve a common goal, such as 
to purchase farm inputs and to sell farm outputs. Next, we continue to 
form the predictor variables from the literature on agricultural coop-
eratives in transition economies, and from the agency theory.

[Cook, 1995; Staatz, 1987] have found that farmers� desire to co-
operate can be explained by collective action theory, i.e. with a per-
son�s willingness to become part of a group or a person�s willingness to 
cooperate with others to achieve a common goal or to solve a mutual 
problem. [Stallman, James, 2015] have found that farmers are willing to 
cooperate when (1) they perceive that they will receive a positive ben-
e�t from cooperation; (2) they have similar backgrounds and goals; (3) 
they feel that they can trust other members of the group; and (4) they 
have strong social ties in their community or in other groups. Accord-
ing to the four theoretical assumptions above, we formulate hypotheses 
H1�H6 (adapted from [Stallman, James, 2015]):

H1. Farmers who are willing to cooperate are more likely to join 
cooperatives than farmers who are not willing to cooperate.

H2. Farmers who work with other farmers are more likely to be mem-
bers of cooperatives than those who are not collaborating with others.

H3. Farmers who believe that the cooperative is a tool which will 
help organize their business more e�ectively are more likely to join co-
operatives than those who do not believe that the cooperative is an ef-
fective tool.
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H4. Farmers who believe that their neighbors and other farmers in 
their community are usually trustworthy are more willing to cooper-
ate than farmers who believe that their neighbors and other farmers in 
their community are not so trustworthy.

H5. Farmers who perceive that their farm operations are similar to 
the farm operations of other farmers within a certain geographical lo-
cation will be more willing to cooperate compared to farmers who per-
ceive that their farm operations are di�erent from farm operations of 
other farmers within the geographical location.

H6. Farmers who are active participants in community organiza-
tions are more likely to be members of cooperatives than those who are 
not active participants in community organizations.

Our hypotheses H7�H8 address the agency problems and risks that 
arise due to di�erences in goals of the principal and the agent [Borgen, 
2004; Minguez-Vera et al., 2010]. For example, members of coopera-
tives may su�er from goals which the leaders pursue not in favor of the 
cooperative�s members.

H7. Farmers who trust the leaders of their community are more likely 
to be members of cooperatives than those who do not trust their leaders.

H8. Farmers who believe that they control cooperative activities are 
more likely to be members of cooperatives than farmers who do not 
believe that they have any control.

Literature on Russian agricultural cooperatives [Golovina et al., 
2013, 2014; Lerman, Sedik, 2014a, 2014b; Sutherland, 2008; Wolz et 
al., 2016] con�rms that the institutional system in Russian agriculture, 
as well as the way of living in rural areas, has been very much a�ected 
by the past socialist era. �e rural population still remember the Soviet 
system of collective farms and o�en associate cooperatives with the or-
ganization form of kolkhozes and sovkhozes, or Soviet consumer soci-
eties. Modern producer cooperatives resemble very much the system 
of kolkhozes and sovkhozes, thus causing confusion. Understanding 
of the true nature of cooperatives is rare among the rural population; 
an exception might be knowledge received by farmers traveling abroad 
and communicating with foreign farmers. �at being so, we formulate 
the next hypothesis (H9):

H9. Farmers who possess su�cient information on how to organize 
and manage an agricultural consumers� cooperative will more likely be 
members of cooperatives than farmers who do not possess su�cient 
information on how to organize and manage an agricultural consum-
ers� cooperative.

Some studies have detected non-formalized collaboration between 
farmers in Russia [Gardner, Lerman, 2006; Davydova, Franks, 2006; 
Mamonova, Visser, 2014]. Independently of whether farmers cooperate 
informally or formally, we are interested in how the duration of their 
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collaboration with each other impacts their decision to join coopera-
tives. Does long-term collaboration lead to the recognition of bene�ts 
of cooperation and therefore to o�cial membership in cooperatives, 
or not? Do members of cooperatives have a long-term collaboration 
experience with others, or they are mostly newcomers in cooperation? 
For that we put forward H10:

H10. �e more years of cooperation experience a farmer has, the 
more likely they will be a member of a cooperative. 

Within the National Agricultural Development Program, the Rus-
sian government subsidizes agricultural cooperatives in their techni-
cal and �nancial needs [Yanbykh et al., 2014]. �us, essentially, state 
support for farmers is partially channeled through cooperatives. �e 
Program contributes to the farmers� incentive to organize cooperatives 
in order to utilize the available funds. Such cooperatives o�en do not 
re�ect the nature of true cooperation and tend to exist until the state 
funding is over. �erefore, farmers who report that state support is 
an important reason to join a cooperative, very similarly, have weak 
knowledge about cooperation and dubious reasons for setting up or 
joining a cooperative (H11).

H11. We hypothesize that farmers who perceive state support as un-
important are more likely to be members of cooperatives than those 
who believe that state support is important.

Social capital theory predicts that proximity supports cooperation 
because of the lower cost of information exchange and reciprocity. 
[Sexton, Sexton, 1987] observe that cooperatives are o�en set up inside 
local areas, which suggests higher coordination costs across larger geo-
graphical distances. Due to lower coordination costs within reference 
groups, members of cooperatives o�en share similar demographic and 
social characteristics [Petruchenya, Hendrikse, 2014]. [Fischer, Qaim, 
2014] have detected a negative e�ect of distance on regular participa-
tion in meetings in Kenya. [Liang, Hendrikse, 2013] propose reasons 
for coordination costs being lower for farmers within local areas, name-
ly similar nature conditions, same cultural and economic backgrounds 
of farmers, high degree of kinship, and same dialect among members. 
�erefore we hypothesize that (H12):

H12: �e nearer farmers are located to each other, the more prob-
ably they will be members of cooperatives, and vice versa.

Strategic location of a cooperative, especially toward the main mar-
ket, roads and other services, also matter for membership in a coop-
erative. [Nugusse et al., 2013] have found that the likelihood of join-
ing cooperatives is lower for households that lie within a 15 km radius 
from the market than those outside of this radius. �e authors state 
that households located around the main market prefer to participate in 
small businesses rather than spend time in cooperatives (H13).
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H13: Farmers who are located further away from the market are 
more likely to be members of a cooperative than farmers who are lo-
cated near the market.

We hypothesize that the less knowledge a farmer has about produc-
tion, processing and marketing processes, the more incentives they 
have to cooperate with others. In a cooperative, one may receive help 
and highly skilled consulting services not available to single producers. 
On the other hand, the more experienced the farmer is the fewer incen-
tives they will have to cooperate (H14).

H14: �ose farmers who have a longer time period of experience in 
agriculture will have fewer incentives to cooperate than farmers who 
have a smaller time period of experience in agriculture.

We hypothesize that such characteristics as the farm�s sales (H15), 
farmer�s age (H16), and higher education (H17) have a positive e�ect 
on a farmer�s decision to cooperate. [Stallman, James, 2015] have de-
tected a positive impact of (H15) and (H17) on the willingness to coop-
erate; however, these factors are not signi�cant in their study.

Values attached to the investigated variables are summarized and 
explained in Table A1 of Appendix.

2. Data

We conducted a survey of the farmer population in the Republic of 
Tatarstan. We surveyed heads of farming organizations including (1) farm-
ing units o�cially registered as farmers, (2) farming units o�cially regis-
tered as individual entrepreneurs (sole traders), and (3) farming units of-
�cially registered as agricultural enterprises. Only small-scale agricultural 
producers are included in the respondent sample (up to RUB 30 million in 
sales per year). Large agroholdings are not included in the sample because 
they are self-su�cient units and do not have incentives to cooperate. We 
also exclude households not registered as agricultural producers.

Out of the farming sector described above, we interviewed respond-
ents from 16 Tatarstan districts: the Pestrechinsky, Baltasinsky, Buin-
sky, Zelenodolsky, Vysokogorsky, Leninogorsky, Drozhzhanovsky, 
Aksubaevsky, Laishevsky, Kanashsky, Kazansky, Arsky, Bavlinsky, 
Krasnokamsky, Aktanyshsky, and Rybnoslobodskoy districts. Farmers 
in these districts were chosen randomly depending on their availabil-
ity, reach and accessibility. Interviews were held via personal contact 
of the study authors with the respondents. �e authors visited farms 
in the corresponding districts or interviewed farmers during their visit 
to the Tatarstan Ministry of Agriculture, the Kazan Cooperative Insti-
tute, and the Kazan State Agrarian University. Each interview had a 
duration of about 30 to 60 minutes. 51 respondents out of the total 160 
are members of agricultural cooperatives, whereas 109 respondents are 
non-cooperated agricultural producers. �e sample was restricted to 
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160 respondents because among the large number of contacted farmers 
only 160 were available for personal interviews.

�e study survey includes general and speci�c questions about farm-
ers� willingness to cooperate in order to manage certain activities of their 
businesses. �e survey questions were generated according to the hypoth-
eses described in the section above. �e de�nitions and summaries of our 
predictor variables as well as control variables are given in Table A1.

3. Method

�e database obtained through the questionnaire has been inves-
tigated within three types of analysis. First, we discuss the answers 
according to their percentage volume in two respondent groups, i.e. 
cooperator farmers and non-cooperator farmers. Next, we conduct a 
cross tabulation analysis across the collected answers, and last, we dis-
cuss the results of the logit regression of the achieved database.

�e cross tabulation method is chosen to identify the impact of fac-
tors on membership in cooperatives. Cross tabulation is a joint frequency 
distribution of cases based on two or more categorical variables. �e joint 
frequency distribution is analyzed with the Pearson�s chi-square test to de-
termine whether the variables are statistically independent or they are as-
sociated. Finally, a logistic regression model is used to clarify the relation-
ships contained in contingency tables. In this analysis cross tabulations 
are used to develop the contingency tables for two categorical variables: 
membership in a cooperative and another factor suggested by the theories. 
�e chi-square test for independence is used to identify the presence of a 
signi�cant relationship between the two categorical variables [Sufahani et 
al., 2016]. �e signi�cance level chosen for the two-tailed chi-square test 
is 0.05. Using the estimated chi-square parameters we identify factors that 
are associated with cooperation practices of Russian farmers.

By using the logit analysis we reach the following three goals: �rst, 
we collect a number of uncorrelated factors signi�cantly impacting the 
decision and willingness of farmers to cooperate. �ese detected fac-
tors should be addressed by the policy on cooperative development. 
Second, we range these factors according to their impact on the result. 
And third, we create a classi�cation instrument aiming to evaluate the 
farmers to o�er them more suitable education programs on agricultural 
cooperation. We chose the logit analysis to show the values of the en-
dogenous variable in a binary form.

4. Results

Descriptive statistics are summarized on Figure 2 below, which in-
dicates answers of the interviewed respondent farmers in percentage 
to total. Cooperator farmers lead in almost all the selected parameters, 
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i.e. 88% of cooperators wish to cooperate, whereas only 36% of non-
cooperators have this desire. 84% of cooperators consider cooperation 
an e�ective tool, whereas only 50% of non-cooperators share this opin-
ion. 88% of cooperators trust other farmers, whereas only 55% of non-
cooperators trust other farmers. 82% of cooperators trust the leaders of 
their cooperatives, and only 55% of non-cooperators trust the leaders 
of their communities. 63% of cooperators� farms are similar to the other 
farms in their area, whereas only 54% of non-cooperators� farms are 
similar to the other farms in their area. 34% of cooperators and 59% 
of non-cooperators have markets within the distance of 20 kilometers. 
86% of cooperators are involved in at least one farmer or rural organi-
zation, while only 24% of non-cooperators are involved in any organi-
zations. 57% of cooperators are well-informed about cooperation; 42% 
of non-cooperators state that they are also well-informed. 57% of co-
operators consider themselves to be able to control the leaders of their 
cooperative, whereas only 34% of non-cooperators can say that they 
are able to control the leaders of their communities. 51% of cooperators 
have agricultural experience of more than 10 years, whereas only 40% 
of non-cooperators have been involved in agriculture for such a long 
period. 59% of cooperators have sales of more than 500 thousand rubles 
per year, while non-cooperators are de�nitely poorer, and only 29% of 
them have this amount of sales. Similar percentages of cooperators and 
non-cooperators have more than 75% income from agriculture (71% 
and 67% respectively). Finally, state support is more important for co-
operators (45%) than for non-cooperators (17%).

�e fact that among the cooperator farmers only 88% of respond-
ents have a willingness to cooperate and only 78% jointly work with 
others is weird. As many as 12% of cooperators wish to collaborate but 
are not doing that. In this study, we seek to �nd the reasons why they do 
not collaborate. �is result might be related to the study by [Golovina, 
Nilsson, 2009] about top-down cooperatives. �e authors comment 
that there are cases when farmers are motivated to join cooperatives 
for other reasons than collaboration, e.g. they come together for getting 
�nancial resources in a form of state subsidies issued to cooperatives. 
Such cooperator farmers do not have a willingness to cooperate (12%), 
do not trust each other (18%), do not consider cooperation as an ef-
fective tool (16%), and consider direct state subsidies for cooperative 
organizations important for cooperation (44%).

Next, we conduct the cross tabulation analysis using the collected da-
tabase. �is analysis indicates that cooperators and non-cooperators di�er 
from each other signi�cantly in regard to farm and farmer characteristics.

According to the cross tabulation analysis, larger farmers are more 
likely to be members of cooperatives than smaller farmers. Socially active 
farmers, involved in various village activities, are more likely to be mem-
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bers of cooperatives than farmers who are not taking care of their com-
munities. �e majority of cooperators have a diploma of higher education. 
Cooperators and non-cooperators are not signi�cantly di�erent from each 
other in regard to farmers� age and experience in agriculture. Distance be-
tween farmers and distance to the market, coincidentally, do not impact 
membership in cooperatives, which is contradicting to other studies (e.g., 
to [Nugusse et al., 2013]). Homogeneity (similarity) of farms, as well as 
knowledge about cooperatives, does not have an impact on membership 
in cooperatives in Tatarstan. �erefore, the results of our analysis do not 
support hypotheses H5, H9, H12, H13, H14, and H16. Further we discuss 
the results of the cross tabulation analysis in more detail.

Farmers� willingness to cooperate with each other leads to member-
ship in a cooperative. 63.21% of non-cooperators do not have a willing-
ness to cooperate, whereas 88% of cooperators have a willingness to co-
operate. 12% of cooperators who do not have a willingness to cooperate 
will very likely reject their membership in the nearest future (Table A2).

Sometimes farmers collaborate with each other informally, while not 
being members of cooperatives. We have found that the bigger number 
of collaborators a farmer has, the more probably they are a member of a 
cooperative. 75.23% of non-cooperators do not collaborate with others, 
whereas 78.43% of cooperators collaborate with others (Table A3). How-

Figure 2. Answers of Respondent Farmers in Percentage to Total



107Maria ANTONOVA, Denis TERNOVSKY, Wim HEIJMAN, Jos BIJMAN, Lilia NIGMATULLINA

ever, there is still a small number of farmers (24.77%) collaborating with 
others informally without being members of agricultural cooperatives.

Farmers are more likely to be members of cooperatives if they be-
lieve that cooperation helps them to be more e�ective in their busi-
ness. 84.31% of cooperators believe that cooperation is an e�ective tool, 
whereas only 50.93% of non-cooperators believe the same (Table A4).

Trust to other farmers has a signi�cant impact on membership in a 
cooperative (Table A6). 82.35% of cooperators trust each other, whereas 
43.52% of those who are not cooperating do not trust other farmers.

Membership in a cooperative is highly dependent on the involve-
ment of farmers in social activities, which we determine by member-
ship in any other community organizations apart from a cooperative 
(Table A10). 86.27% of cooperators are involved in social activities, 
whereas 75.7% of non-cooperators are not involved in any.

Trust to leaders is important for membership in a cooperative: 90% 
of cooperators trust the leaders, whereas only 56.07% of non-coopera-
tors trust the leaders. Among all respondents, 90.38% of those who do 
not trust the leaders are non-cooperators (Table A7).

�ere is a correlation between two variables such as trust to farmers 
and trust to leaders. 21.66% out of all respondents do not trust anybody, 
whereas 53.5% of all respondents trust both the farmers and the lead-
ers. However, the dependency between membership in a cooperative and 
trust to leaders is higher than that between membership in a cooperative 
and trust to farmers (Table A8). �erefore, in the regression analysis we 
only include one of these variables, namely trust to leaders.

�e possibility to control cooperative activities has an impact on trust 
to leaders (Table A9). 78.79% among all respondents who may control 
the cooperative�s activities trust the leaders. However, 21.21% of such re-
spondents do not trust the leaders. 62.2% among all respondents (coop-
erators and non-cooperators) who do not have a possibility to control the 
cooperative�s activities still trust the leaders, which means that either they 
are totally satis�ed with the way the leaders act and therefore do not have 
a need to control them, or they were giving false answers.

�e number of years of cooperation experience with other farmers 
has an impact on cooperative membership (Table A11). �e highest 
percentage (42.58%) of all respondents�both cooperators and non-
cooperators�have jointly worked with other farmers within the in-
terval of 3 years. �e smallest percentage (7.74%) of all respondents 
have jointly worked with others within the interval of 10 years. �e 
highest percentage of cooperators (15.48%) have jointly worked with 
other farmers within the interval of 3 years. Among cooperators, only 
one farmer has stated that they have never worked with other farmers. 
Among non-cooperators, 62.49% have an experience of jointly working 
with other farmers, which means that non-formalized collaboration 
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among farmers exists in Tatarstan region. However, the farmers are not 
willing to formalize their joint partnership in a form of membership in 
a cooperative to certain reasons.

�e majority of farmers (73.42%) have responded that state support 
for cooperatives does not impact their decision to be members of coop-
eratives. 46% of cooperators state that subsidies for cooperatives impact 
their decision to be members of cooperatives, whereas the other 54% of 
cooperators state that government subsidies do not have an impact on 
their membership (Table A5).

62.75% of cooperators have total farm�s sales of more than 500 thou-
sand rubles per year (Table A12). On the contrary, 66% of non-coopera-
tors have total farm�s sales of less than 500 thousand rubles per year. �is 
indicates that larger farmers have more incentives to join cooperatives.

Higher education has a signi�cant impact on membership in a co-
operative (Table A13). 80.39% of cooperators have a diploma of higher 
education. Only 51.46% of those who are not members of cooperatives 
have higher education.

Farmer�s age is not important for becoming a member of a coopera-
tive (Table A14). �is variable is not statistically signi�cant. �e average 
age of both cooperators and non-cooperators does not di�er much.

An implication of true hypotheses according to the cross tabulation 
analyses is given on Figure 3 below.

Figure 3. Factors Impacting Membership of Farmers in Agricultural Cooperatives



109Maria ANTONOVA, Denis TERNOVSKY, Wim HEIJMAN, Jos BIJMAN, Lilia NIGMATULLINA

Further on we perform the logit regression analysis including those 
variables which occurred to be signi�cant in the cross tabulation. �e de-
pendent variable in the logit regression is membership in a cooperative.

�e stepwise variable selection has shown that the farm�s sales vari-
able (FS) is not statistically signi�cant, and therefore it was excluded 
from the model. �e �nal logit regression model, implicating the de-
pendency of the binary variable of membership in a cooperative (M) 
from the independent variables, such as the number of collaborating 
farmers indicated as �joint work� (JW), trust to leaders (TL), years of 
cooperation experience (YC), social activities (SA) and a diploma of 
higher education (HE), is as follows:

	
where
�i � model parameter estimates,
P(M) � possibility value of membership in a cooperative,
JW, TL, YC, SA, HE � exogenous variables described in Table A1.
Results of the logit regression (see Table 1 and Figure 4 below) show 

that socially active farmers, who are involved in community organiza-
tions such as civic groups, are more likely to become members of coop-
eratives than farmers who are not involved. Social activities are actually 
a factor that impacts farmers� decision to join a cooperative the most. 
Its impact is two times bigger than the impact of trust, joint work and 
the length of cooperation experience.

Farmers who have a higher education are more likely to be members 
of cooperatives than those who do not have a higher education. Higher 
education teaches one the abilities to work with literature, to learn new 
things, to deal with complicated information, to tackle complex prob-
lems, and to communicate with people. Farmers with such skills are 
more successful in group work. �e variable in question is less impor-
tant than the social activities variable, but also almost twice as impor-
tant as joint work and length of cooperation experience. Higher educa-
tion is more important than trust for membership in a cooperative.

Trust to leaders is the third important factor in the model. Farmers 
who are members of cooperatives were asked to indicate their trust to 
the cooperative leaders. Farmers who are not members of cooperatives 
were asked to indicate their trust to the leaders of the rural community. 
�ose farmers who assign a high trust potential to the leaders are coop-
erators to a higher extent than those who �nd such trust di�cult.

Farmers collaborating with other farmers for selling, buying and 
other purposes have higher potential of becoming cooperators than 
those not collaborating.

And, last, farmers who have more years of cooperation experience 
have a higher potential of being members of cooperatives than those 
who have a smaller number of years of cooperation experience.
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�e social activities variable and the higher education variable have 
the highest impact on the probability of a farmer becoming a member 
of an agricultural cooperative venture.

T a b l e  1

Results of the Logistic Regression
 

Intercept Joint 
Work

Trust to 
Leaders

Social 
Activity

Years of 
Cooperation 
Experience

Diploma 
of Higher 
Education

Estimate �6.627** 1.112** 1.475* 2.763** 0.731* 2.113**
Standard Error 1.172 0.337 0.675 0.613 0.339 0.672
z �5.657 3.303 2.186 4.507 2.154 3.144
p-Level 0.00 0.001 0.029 0.000 0.031 0.002
Odds Ratio � 3.0 4.4 15.8 2.1 8.3

Note. Level of coe�cient signi�cance: * � coe�cient is signi�cant at the 5% level; ** � coef-
�cient is signi�cant at the 1% level.

Note. �e meaning of the columns are the values of beta coe�cients of the following variables: 
1 � joint work with other farmers, 2 � trust to leaders, 3 � social activities of farmers, 4 � years 
of cooperation experience, 5 � diploma of higher education.

Figure 4. The Value Impact of Factors Determining Membership in Agricultural Cooperatives

�e endogenous variable cut-o� identi�ed as the positive outcome 
(cooperation) is attached the value of 0.5. Under these conditions this 
model allows one to predict the decision of a given farmer to become a 
member of an agricultural cooperative with 76% accuracy, and to pre-
dict the absence of incentives of a given farmer to cooperate with 92% 
accuracy (Table 2).

T a b l e  2

Prediction Results — Total Sample
Predicted to Cooperate       Predicted to Not Cooperate Percent � Correct

Cooperation 38 12 76.0
No Cooperation 8 94 92.2

Notes. Odds ratio: 37.208. Percent correct: 86.84%.

To obtain an unbiased assessment of the model quality (elimination 
of over�tting) the total sample was divided into the training sample 
(75% of observations) and the test sample (25% of observations). Eval-
uation of model parameters in the total sample and the use of these pa-
rameters in the test sample classi�cation have shown that the quality of 
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classi�cation during the model�s application is not reduced. �us, this 
model correctly forecasts farmers� willingness to cooperate with 93% 
accuracy, and not to cooperate with 80% accuracy (Table 3).

T a b l e  3

Prediction Results — Test Sample
Predicted to Cooperate       Predicted to Not Cooperate Percent � Correct

Cooperation 28 2 93.3
No Cooperation 2 8 80.0

Notes. Odds ratio: 56.0. Percent correct: 90.0%.

5. Conclusions

Our study con�rms the existence of non-formalized collaboration 
between farmers in Tatarstan, which has also been detected in the stud-
ies of [Davydova, Franks, 2006; Gardner, Lerman, 2006; Mamonova, 
Visser, 2014; Wolz et al., 2016]. �is raises the question: why does this 
cooperation not become o�cial?

�e study results show that farmers in Tatarstan have no incentives 
to cooperate, and even face obstacles hindering the decision to become 
members of formal cooperatives. Most of the farmers have little or no 
experience in collaboration with others, and do not trust other farm-
ers (their neighbors) or the leaders of their communities. �ey are not 
socially active in taking care of local communities. Very o�en they have 
no higher education and therefore have constrained abilities in working 
with literature, learning new things, dealing with complicated infor-
mation, managing complex problems, or communicating with people. 
Cooperators and non-cooperators in Tatarstan are not signi�cantly dif-
ferent from each other in regard to farmers� age, which comes in line 
with studies across other countries [Bernard et al., 2008; Fischer, Qaim, 
2014; Stallman, James, 2015].

Our results do not prove hypotheses o�ered in international studies 
such as �the distance to a market� [Fischer, Qaim, 2014; Liang, Hen-
drikse, 2013; Nugusse et al., 2013; Petruchenya, Hendrikse, 2014; Sex-
ton, Sexton, 1987]. In Tatarstan, the distance to a market does not have 
any impact on cooperative membership. Cooperatives in Tatarstan are 
located both near and far away from the markets where they sell agri-
cultural products. Apart from the distance alone, the choice of a market 
may depend on the cooperative�s processing technology and ability to 
organize logistics and marketing, as well as market prices in di�erent 
regions of Russia or even abroad.

�e hypothesis that farm size has an impact on membership in a 
cooperative is supported by our study, which contradicts the results by 
[Stallman, James, 2015]. Our results con�rm that farmers with higher 
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income have a tendency to cooperate. �e fact that most farmers in 
Tatarstan have low incomes explains their refusal to cooperate.

In order to create sustainable agricultural cooperatives, special at-
tention should be paid to educating farmers in terms of cooperation 
with a focus on group work, mutual trust, and self-organization in a 
way that would exclude cheating, immoral and free-riding behavior on 
the parts of both the members and the leaders. Stimulating social ac-
tivities of farmers in rural areas might also increase cooperation. �ere 
is a need for agricultural consulting services o�ering high quality edu-
cational courses explaining the advantages of cooperatives and pro�ts 
that they may provide to the members.

�e model represented in this study may also be used for evaluat-
ing farmers� potential to become members of cooperatives. �is tool 
may be used by the initiative group which organizes a cooperative 
or examines new potential members willing to join the cooperative. 
Good potential of cooperative membership is demonstrated by farm-
ers who have experience of joint work with other farmers, are open 
to trusting the members and leaders of a particular cooperative, are 
socially active and willing to take care of members in their rural lo-
cality, and have a higher education or are at least well-informed about 
cooperatives.

A P P E N D I X

T a b l e  A 1

Variable Description
Variable Description
Dependent Variable:

M Membership in a cooperative. A binary variable equal to 1 if the farmer is a member 
of a cooperative, and 0 otherwise

Independent Variables:
JW Joint work. Categorical variable representing the number of farmers collaborating 

with each other. 0 in case of no collaboration; up to four farmers = 1; �ve and more 
farmers = 2.

E E�ectiveness. Binary variable equal to 1 if the respondent indicates that cooperation 
is an e�ective tool for organizing business; 0 otherwise.

SS State support. Binary variable equal to 1 if the respondent indicates that state sup-
port does not have an impact on their decision to create a cooperative or to be a 
member of a cooperative; 0 otherwise.

TF Trust to farmers. Binary variable equal to 1 if the respondent indicates that farmers 
in their community/cooperative are usually trustworthy; 0 if the respondent indicates 
that farmers in their community/cooperative are sometimes or rarely trustworthy. 

TL Trust to leaders. Binary variable equal to 1 if the respondent indicates that the lead-
ers in their community/cooperative are usually trustworthy; 0 if the respondent 
indicates that the leaders in their community/cooperative are sometimes or rarely 
trustworthy. 

C Control. Binary variable equal to 1 if the farmer states that they may control coopera-
tive activities, or believes that they may control cooperative activities; 0 otherwise.



113Maria ANTONOVA, Denis TERNOVSKY, Wim HEIJMAN, Jos BIJMAN, Lilia NIGMATULLINA

Variable Description
H Homogeneity (similarity). Binary variable equal to 1 if the respondent indicates 

similarity a�er this statement (1 or 2 on a 5-point scale), �Farms in my community/
cooperative are very much similar to my farm�; 0 otherwise.

SA Social activities. Binary variable equal to 1 if the respondent claims to be an active 
member of at least one community organization; 0 if the respondent is not a member 
of any community organizations.

IC Information on cooperatives. Binary variable equal to 1 if the respondent indicates 
(1 or 2 on a 5-point scale) that they acquire all the necessary information about how 
to organize and manage an agricultural service cooperative; 0 otherwise.

GLF Geographical location of farms. Categorical variable equal to 1 if the respondent 
indicates that they collaborate with farms located within the distance of 50 km; equal 
to 2 if the respondent indicates that they collaborate with farms located beyond the 
distance of 50 km; and equal to 0 if the respondent indicates that they do not col-
laborate with other farmers.

GLM Geographical location of markets. Binary variable equal to 1 if the respondent indi-
cates that they have buyers within 20 km of the village; 0 otherwise.

YF Years of farming experience. Categorical variable representing years of farming ex-
perience. From 1 to 3 years = 1; from 3 to 10 years = 2; more than 10 years = 3.

YC Years of cooperation experience. Categorical variable representing years of coopera-
tion experience. From 1 to 3 years = 1; from 3 to 10 years = 2; more than 10 years = 3.

Control Variables:
FS Farm�s sales. Categorical variable representing total farm sales from 2017. 1 = RUB 

50,000 � 500,000 per year; 2 = RUB 500,000 � 30,000,000 per year.
FA Farmer�s age. Continuous variable indicating the respondent�s age.
HE Higher education. Binary variable equal to 1 if the respondent claims the presence of 

a diploma of higher education; 0 otherwise.

T a b l e  A 2

Summary Frequency Table for Hypothesis 1
Respondents No Willingness  

to Cooperate
Willingness

to Cooperate
Row � Totals

Count Non-Cooperators 67 39 106
Count Cooperators 6 45 51
Count All Groups 73 84 157
Total Percent 46.49% 53.5%

Note. Pearson�s chi-square: 36.6289, df = 1, p < 0.001.

T a b l e  A 3

Summary Frequency Table for Hypothesis 2
Respondents Absence of

Collaboration
Collaborate

with Five
Farmers

Collaborate
with More than

Five farmers
Count Non-Cooperators 82 17 10
Count Cooperators 11 17 23
Count All Groups 93 34 33
Total Percent 58.13% 21.25% 20.63%

Note. Pearson�s chi-square: 44.0949, df = 2, p = 0.000000.

E n d  o f  T a b l e  A 1
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T a b l e  A 4

Summary Frequency Table for Hypothesis 3
Respondents Cooperation

Is Not E�ective
Cooperation
Is E�ective

Row � Totals

Count Non-Cooperators 53 55 108
Count Cooperators 8 43 51
Count All Groups 61 98 159
Total Percent 38.36% 61.64%

Note. Pearson�s chi-square: 16.3309, df = 1, p = 0.000053.

T a b l e  A 5

Summary Frequency Table for Hypothesis 11
Respondents State Support

Is Not Important
State Support
Is Important

Row � Totals

Count Non-Cooperators 89 19 108
Count Cooperators 27 23 50
Count All Groups 116 42 158
Total Percent 73.42% 26.58%

Note. Pearson�s chi-square: 14.1321, df = 1, p = 0.000171.

T a b l e  A 6

Summary Frequency Table for Hypothesis 4
Respondents No Trust

to Farmers
Trust

to Farmers
Row � Totals

Count Non-Cooperators 47 61 108
Count Cooperators 9 42 51
Count All Groups 56 103 159
Total Percent 35.22% 64.78%

Note. Pearson�s chi-square: 10.1627, df = 1, p = 0.001434.

T a b l e  A 7

Summary Frequency Table for Hypothesis 7
Respondents No Trust

to Leaders
Trust

to Leaders
Row � Totals

Count Non-Cooperators 47 60 107
Count Cooperators 5 45 50
Count All Groups 52 105 157
Total Percent 33.12% 66.88%

Note. Pearson�s chi-square: 17.7054, df = 1, p = 0.000026.

T a b l e  A 8

Summary Frequency Table for Dependency Between TF and TL
Respondents No Trust

to Leaders
Trust

to Leaders
Row � Totals

Count No Trust to Farmers 34 21 55
Count Trust to Farmers 18 84 102
Count All Groups 52 105 157
Total Percent 33.12% 66.88%

Note. Pearson�s chi-square: 31.4736, df = 1, p = 0.000000.
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T a b l e  A 9

Summary Frequency Table for Dependency Between Control and TL
Trust Leaders // 

Control Possibility
No Possibility

to Control
Full

Control
Row � Totals

Count No Trust to Leaders 31 14 45
Count Trust Leaders 51 52 103
Count All Groups 82 66 148
Total Percent 55.41% 44.59%

Note. Pearson�s chi-square: 4.75781, df = 1, p = 0.029168.
T a b l e  A 1 0

Summary Frequency Table for Hypothesis 6
Respondents Not Involved

in Social Activities
Involved in

Social Activities
Row � Totals

Count Non-Cooperators 81 26 107
Count Cooperators 7 44 51
Count All Groups 88 70 158
Total Percent 55.70% 44.30%

Note. Pearson�s chi-square: 53.7613, df = 1, p = 0.000000.
T a b l e  A 1 1

Summary Frequency Table for Hypothesis 10
Respondents Never Worked

with Others
Worked with 

Others for 
About 3 Years

Worked with 
Others for 

About 10 Years

Worked with 
Others for More 

than 10 years
Non-Cooperators 39 42 20 3
Cooperators 1 24 17 9
All Groups 40 66 37 12
Total Percent 25.81% 42.58% 23.87% 7.74%

Note. Pearson�s chi-square: 29.5893, df = 3, p = 0.000002.
T a b l e  A 1 2

Summary Frequency Table for Hypothesis 15
Respondents Total Farm�s 

Sales of Less than 
7,150 Euros

Total Farm�s Sales
Per Year of More
than 7,150 Euros

Row � Totals

Count Non-Cooperators 66 34 100
Count Cooperators 19 32 51
Count All Groups 85 66 151
Total Percent 56.29% 43.7%

Note. Pearson�s chi-square: 11.3426, df = 1, p = 0.000758.
T a b l e  A 1 3

Summary Frequency Table for Hypothesis 17
Respondents No Higher

Education
Higher

Education
Row � Totals

Count Non-Cooperators 50 53 103
Count Cooperators 10 41 51
Count All Groups 60 94 154
Total Percent 38.96% 61.04%

Note. Pearson�s chi-square: 12.0094, df = 1, p = 0.000530.
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T a b l e  A 1 4

Summary Frequency Table for Hypothesis 16
Mean

Cooperators
Mean

Non-Cooperators
t-Value df p-Statistics

Farmer�s Age 46.04 43.31 1.42 149 0.16
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