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The enormous contribution of agricultural cooperative societies to the rural world
has not gone unnoticed. This is corroborated by many international entities such as
the International Cooperative Alliance, COPA-COGECA, the European Economic and
Social Committee (EESC), the United Nations Inter-Agency Working Group on Social and
Solidarity Economy and CIRIEC International. The International Cooperative Alliance
estimates that 12% of the world’s population is linked to one of the 3 million cooperatives
that exist worldwide, most of them linked to rural areas. Therefore, cooperative societies
are not a marginal phenomenon.

In relation to the role played by agricultural cooperatives in the world, it should
be stated that the agricultural cooperative is an enterprise unconditionally and stably
linked to the rural environment, to the farmer and the stockbreeder. For this reason, it
plays a leading role in the local economy and in the fixation of the population to the
territory, thus contributing to the balance and management of the territory, which makes
the cooperatives true agents of rural development. On the other hand, cooperative societies
have been the guarantors of the structuring of agriculture in rural areas in many countries.
These organizations constitute the main structured, organized, professionalized and stable
network established throughout the territory, in contact with the rural environment, with
the capacity to communicate with and influence farmers and stockbreeders. They directly
or indirectly provide much of the employment in the rural world, and cooperative societies
by nature develop their activity under cooperative principles and values that make them
exponents of socially responsible enterprises. They can therefore be seen as the key to
sustainable development as promulgated by the United Nations through the SDGs.

The aim of this Special Issue has been to highlight the importance of agricultural
cooperatives in the face of the challenges of globalization, sustainability and digitalization
in rural areas. The contributions made to this issue apply to different products, sectors and
regions around the world. Below is a summary of these 10 contributions, which are of great
interest and topicality.

The efficiency of dairy cooperatives and non-cooperatives in Poland has been evalu-
ated [1]. The results show that, assuming constant returns to scale, dairy cooperatives are
technically less efficient than non-cooperatives, while, assuming variable returns to scale,
these differences are not statistically significant. Such findings reveal that the technical
efficiency of dairy farms in Poland is not differentiated by regional milk production poten-
tial. It is recommended to improve the technical efficiency of dairies through the process
of consolidation.

Another study develops a micro-meso-macro and territorial evolutionary theoretical
framework to study SSE-driven transformation in the sugarcane cluster of Veracruz (Mex-
ico) [2]. The main findings of the article are that the SSE drives the beneficiaries, while the
protagonists of the transformation cannot be defined a priori but are shaped by vectors
of transformation promoted by the SSE: its values shared by a broad spectrum of actors,
the socioeconomic and organizational specificities of the SSE, and its rootedness in the
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productive system. The fundamental conclusion of the article is the need for a “territorial
approach” to SSE impact, as opposed to the dominant “stakeholder-driven approach”.

On the other hand, the process of a cooperative merger and its relevant role in the
development of these organizations has been investigated [3]. Specifically, the economic,
socio-cultural, organizational and process management factors underlying merger pro-
cesses that fail have been identified: some are aborted at the negotiation stage and others
are not approved by the members. The results reveal that, far from being economic factors,
defensive localisms, lack of commitment to the merger on the part of partners and directors
and communication failures are the most significant factors.

It has also been analyzed whether trust influences the functioning of various forms
of collective entrepreneurship in rural Poland [4]. The research shows: the superior role
of personal trust over institutional trust in the emergence and functioning of the studied
forms of collective entrepreneurship in rural areas; the greater importance of social rather
than economic factors in determining the functioning of rural collective entrepreneurship;
the positive impact of generalized trust on the trust placed in the forms of entrepreneurship
covered by the analysis; the increase of trust over the time of cooperation; and the impact
of trust on the functioning of collective entrepreneurship, both in the economic and social
dimensions, with a slight advantage of the latter.

Other researchers assess the level of willingness to cooperate among small farmers
in Lithuania and elaborate the profiles of small farms that participate and intend to join
cooperatives and, conversely, that do not participate in cooperatives and do not intend to do
so [5]. The results show that only 8% of the surveyed farms participate in producer groups
or cooperatives, while another 8% intend to participate. Small-scale farms in Lithuania
have weak market integration, with no bargaining power in input and output markets. The
vast majority of small-scale farms are reluctant to participate in cooperative activities in
Lithuania. Thus, the main economic factors of farms and social characteristics of managers
willing to cooperate are identified.

Another study estimates the factors associated with municipal participation in cooper-
ative membership (MSCM) in Brazil and how the value of production at the municipal level
changes with MSCM [6]. The results show that higher education and smaller ownership
size are associated with membership in agricultural cooperatives in Brazil. We also estimate
how MSCM is associated with agricultural earnings.

The importance of digitalization is also addressed. Specifically, another study identifies
which organizational characteristics are directly related to the popularity of Argentine
beekeeping organizations in social networks, measured by the number of followers in
their accounts [7]. The results show that, beyond the use of Facebook itself, the best
organizational practices are associated with factors linked to the cooperative nature of
the organization, its localization, environmental sensitivity and its presence on other
digital platforms.

Other researchers analyze four rural tourism sites in the suburbs of Chengdu to analyze
the influence of farmers’ self-identity on their intention to behave responsibly towards the
land under multifunctional agricultural perception conditions as variable mediation [8].
The results show that in rural tourism destinations in suburban districts of China farmers’
self-identity is an important variable affecting their intention of responsible land behavior.
Moreover, the perception of agricultural economic function mediates the relationship
between farmers’ self-identity and the behavioral intention of land responsibility.

Another study estimates the monetary value of a policy aimed at increasing rural
cooperative production in Kazakhstan in order to increase milk production [9]. It analyzes
the factors associated with public support for such a policy. In addition, changes in people’s
WTP before and during the CO-VID-19 pandemic are examined. Among the results
obtained, it is shown that psychological factors, i.e., attitude, perceived social pressure and
perceived behavioral control, and respondents’ awareness of the policy and opinions about
the Soviet Union regime are associated with their willingness to pay; sociodemographic
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factors, namely, age, income and education, are also statistically significant; finally, the
effect of COVID-19 fear is negatively associated with respondents’ willingness to pay.

To conclude, another study analyzes the level of digitization of the European agri-food
cooperative sector based on the construction of a composite synthetic index [10]. The results
of the study reveal the existence of a suboptimal and heterogeneous degree of digitization
of European agri-food cooperatives, clearly conditioned by their size and the wealth of
the country where they operate. The authors recommend promoting public policies that
guarantee high-performance digital connectivity, improved training in digital skills and
the promotion of cooperative integration processes.
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Technical Efficiency of Cooperative and Non-Cooperative
Dairies in Poland: Toward the First Link of the Supply Chain

Katarzyna Ziętek-Kwaśniewska *, Maria Zuba-Ciszewska and Joanna Nucińska

The Institute of Economics and Finance, Faculty of Social Sciences, The John Paul II Catholic University of Lublin,
Al. Racławickie 14, 20-950 Lublin, Poland; maria.zuba@kul.pl (M.Z.-C.); nucinska@kul.pl (J.N.)
* Correspondence: kwasniewska@kul.pl

Abstract: Several studies conducted in various countries have addressed the technical efficiency
of dairies. However, there is a paucity of research on the technical efficiency of dairies in Poland,
particularly in relation to their legal form (i.e., cooperatives vs. non-cooperatives). The existing
literature also does not provide insights into the technical efficiency of these entities with respect to
different regions’ milk production capacity. Therefore, this paper aims to: (1) evaluate and compare
the technical efficiency of cooperative and non-cooperative dairies in Poland, and (2) examine dairies’
technical efficiency due to spatial disparities in milk production potential. We use data envelopment
analysis (DEA) to investigate the technical efficiency of 108 dairies in Poland for the year 2019.
The milk production capacity of provinces is examined by applying the zero unitarization method.
The results show that when assuming constant returns to scale (CRS), dairy cooperatives are less
technically efficient than non-cooperatives, whereas when assuming variable returns to scale (VRS),
these differences are not statistically significant. For inefficient dairies, we observe the greatest
potential for improvement in labor costs and depreciation. Both cooperatives and non-cooperatives
operate mostly under decreasing returns to scale. Thus, the potential for enhancing the technical
efficiency of dairies through the consolidation process seems to be exploited. Our findings reveal that
the technical efficiency of dairies in Poland is not differentiated by regional milk production potential.

Keywords: technical efficiency; cooperatives; dairy processing sector; sustainability; milk production
capacity; supply chain; data envelopment analysis

1. Introduction

The concept of sustainable development is central to political as well as scientific
debate. Although definitions of sustainability are varied and fluid depending on different
actors’ viewpoints [1], this concept has become the cornerstone of global dialogue on the
future of humanity [2].

In the presence of limited resources, a growing world population, and climate change,
global food security is a major concern [3]. The significance of this problem is strongly
emphasized in the United Nations (UN) 2030 Agenda for Sustainable Development [4] by
setting 17 Sustainable Development Goals (SDGs), the second of which refers to ending
hunger, achieving food security and improved nutrition, and promoting sustainable agri-
culture (SDG2). In particular, target 2.4 aims to ensure, by 2030, sustainable food production
systems and implement resilient agricultural practices [4].

Food systems are extremely diverse and dynamic [5] as well as intrinsically complex,
involving many different processes, value chains, actors, and interactions [6]. The concept of
a sustainable food system implies sustainability in three dimensions: economic, social, and
environmental [7]. The ability to use resources efficiently in production is a prerequisite
for the sustainability and competitiveness of the agrifood sector. The significance of
food security has been additionally strengthened at the national level by the COVID-19
pandemic [8].

Agriculture 2022, 12, 52. https://doi.org/10.3390/agriculture12010052 https://www.mdpi.com/journal/agriculture

5



Agriculture 2022, 12, 52

Milk and dairy products are an essential food for human nutrition worldwide [9,10].
Hence, the dairy sector can be considered one of the key building blocks of food systems.
The sustainability of the dairy industry can be seen as providing consumers with the
nutritional dairy products they demand in an economically viable, environmentally sound,
and socially responsible way, now and in the future [11]. The sustainable milk and dairy
production life cycle ranges from on-farm milk production, the industrialization and
processing of dairy products, all the way to their marketing [10], creating a network
structure [12] and a closely knitted process called a supply chain [13].

Performance evaluation has become a significant topic in supply chain manage-
ment [12], including the dairy sector. Although a number of studies have been conducted
on economic sustainability at the farm level (e.g., [14–17]), the discussion cannot be limited
to this initial link of the dairy supply chain. Given that milk is a perishable commodity that
cannot be stored in its raw form, its processing and transformation are crucial in the dairy
sector [18]. For this reason also, the economic sustainability of dairies, which are the next
link in the supply chain, should be given equal attention. Nevertheless, research in this
area remains scarce. As economic sustainability is considered a complex problem, in this
study, and similarly to Popović and Panić [19], we refer to efficiency as its component.

The dairy processing industry belongs to the major subsectors of the food processing
industry in the European Union (EU) [8]. An efficient and competitive milk processing
industry has been deemed crucial to maintaining sustainable milk production [20].

The relationship between the initial and the intermediate segments of the dairy supply
chain has become the rationale for the establishment of cooperatives. Farmers’ cooperative
ownership has a long tradition in many parts of the world and is the most prevalent form
of vertical integration in dairy supply chains [21]. Dairy cooperatives have played an
important role in the dairy processing sector in Europe [22]. Poland is a prime example,
as more than 70% of its dairies operate as a cooperative compared to about 20% in most
EU countries [23]. Poland is one of the leading cow’s milk producers and processors in
the EU (12.2 million tons cows’ milk delivered to dairies in 2019 [24]), characterized by
considerable spatial diversity in its milk production capacity [25].

There is a debate concerning the relative efficiency of cooperatives versus explicitly
for-profit forms of organization in the dairy processing industry [22,26]. Empirical analyses
in this field have employed various methods. Data envelopment analysis (DEA) is a
commonly used approach for measuring the relative efficiency and competitiveness of the
food and drink industry worldwide (as reviewed in [27]).

Given the importance of the dairy industry’s efficiency, the aim of this study is twofold:
(1) to evaluate and compare the technical efficiency of cooperative and non-cooperative
dairies in Poland, and (2) to examine dairies’ technical efficiency due to spatial disparities
in milk production potential. We evaluate the technical efficiency of dairies using the DEA
approach. By exploring the issue of the dairy sector’s efficiency with a focus on the legal
form of milk processors, our study contributes to the stream of research on agricultural
cooperatives within the context of sustainability.

The article is structured as follows. Section 2 presents the condition of the Polish dairy
sector and provides a literature review. Section 3 describes the data and methods. Section 4
presents and discusses the research results. Finally, Section 5 concludes and outlines areas
for future research.

2. Theoretical Background

2.1. The Condition of the Dairy Sector in Poland

The agrifood industry is the largest manufacturing sector in the EU, of which the dairy
processing industry is a relevant subsector [8]. The EU is the most important supplier of
milk and dairy products on the world market [28].

When it comes to dairy products, Poland remains self-sufficient. Indeed, the country’s
degree of food self-sufficiency in the case of milk and its products, i.e., the ratio of domestic
production to domestic consumption [29], has been practically systematically increasing
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for the past 20 years [30]. Polish dairy cooperatives ensure food security in dairy products,
especially the basic ones, in every region of the country [31].

The number of dairy cows in 2019 amounted to 2.16 million, a continuation of a
downward trend. In 2019, the number of farms keeping cows was 220,000, but only 118,000
of these supplied milk to the dairy industry, 95% of which were family farms. Despite the
increase in the average herd of cows (from 3.9 in 2005 to 11.2 in 2019), most of the farms are
still characterized by their low scale of production [32,33]. According to Eurostat data for
2016, the share of farms with more than 30 dairy cows in Poland was only 20%, while for
other major milk producers, the figure was as high as 85–97% (specifically in Germany, the
United Kingdom, France, and the Netherlands) [34]. However, the process of concentrating
cows in large and efficient farms continues, as does the modernization of milk production
through improving production technology and the genetics of dairy cattle (farms with
small-scale production and low profitability have abandoned dairy cattle breeding). Since
Poland’s accession to the EU in 2004, the marketability of its milk production has improved
significantly (in 2019, over 84% of the volume of raw material produced went to the dairy
industry), although it remains below the EU average (94%) [32,33,35].

From the beginning of the market transformation, we have observed a practically
systematic downward trend in the number of dairies. Since 1990, when 348 dairies, all
of which were cooperative, operated on the market, the share of the cooperative sector
both in the number of dairies and in the purchase of milk has declined (to 62.5% and 72.3%
in 2017, respectively [31]). However, the dairy industry is currently the only industry in
Poland dominated by cooperatives, strengthening the integration of agriculture with the
processing industry. Thanks to the concentration and modernization of the dairy industry,
which began in the 1990s and continues to the present day, the technical and economic
productivity of the average dairies has systematically improved [32,36].

The value of sales has been growing systematically, especially since Poland’s accession
to the EU (by 84% to PLN 34.7 billion), as well as the share of direct exports in the value of
sales (up to 18.4% in 2019). The milk processing sector is characterized by its continued net
sales profitability (for over 20 years), and the level thereof has increased from 0.2% in 1999
to 1.4% in 2019, although the share of profitable entities in the industry changed in that
period (in 2019 it amounted to 68.1%). The sector also maintains current financial liquidity,
albeit the investment rate in 2019 was 1.45, i.e., lower than 20 years earlier. Throughout this
period, investment activity increased in years of good economic conditions on the world
market along with growing exports of dairy products. Especially since 2011, it has shown a
systematic increase (except for 2018, when it decreased, albeit only slightly). This means
that in each year, investment expenditures in relation to the annual depreciation increased.
These were intended, to the greatest extent, for the purchase of machinery, equipment, and
means of transport, i.e., for the modernization of dairies’ production potential [32,35–37].

Given that it deals with the industrial processing of collected milk into finished
products for consumption or refined raw material for other industries, the dairy industry
is closely related to farms. Domestic milk production is characterized by considerable
territorial differentiation [25]. Connecting the spatial distribution of processing plants with
their raw material base is important due to the territorial dispersion and fragmentation of
the production of agricultural raw materials between many farms [38].

In recent years, the phenomenon of the concentration of a fragmented food industry
has been clearly noticeable in Poland, because the scale effect is readily apparent, consisting
in the dependence of production costs and profits at the scale of production. Food pro-
cessing thus follows the footsteps of concentration in agriculture [38]. The entity structure
of the food industry in Poland is changing, both as a result of Poland’s accession to the
EU and continued economic globalization. The fact that processes of concentration and
consolidation are underway is reflected by the takeovers of Polish enterprises by foreign
and domestic investors, as well as the mergers taking place among Polish enterprises [39].
Although the process of concentration of subjective structures in the dairy industry has
been faster since 2004 than the average for the entire food industry [40], the industry itself
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is characterized by its low degree of internationalization [41]. The growing share of large
enterprises in the sold production of the dairy sector [42] further evidences the existing
trend of industrialization of production in food processing [43]. Currently, the rapid de-
velopment of large retail chains (often with foreign capital) has changed the balance of
power in the national food chain, causing the dominant position of processing companies
to decline [44].

2.2. Efficiency of Dairies: Literature Review

The efficient use of resources is an evident driver of economic development [45]. Hence,
improvement in this area often becomes one of the sustainability goals of any industry [46].
Enhancing the productivity and efficiency of agriculture input use is regarded as the first
step to meeting the challenge of sustainable use of natural resources as well as reducing
environmental impacts [47].

The dairy sector’s efficiency has been the subject of a number of studies worldwide.
While many of them have addressed the question of efficiency at the farm level [28,47–65],
the problem of dairy efficiency seems to have received less attention.

The performance of dairy processors has been assessed with various methods. One
stream of literature focuses on the financial performance of dairies. Another explores these
entities’ technical efficiency using DEA or stochastic frontier analysis (SFA) [66]. The SFA
approach has been applied to the dairy processing industry by, for instance, Doucouliagos
and Hune [67], Soboh et al. [68], Hirsch et al. [23], Čechura and Žáková Kroupová [8], and
Beber et al. [69]. The DEA method has also been widely used in studies on the technical
efficiency of dairies in various countries. Table A1 in Appendix A summarizes the literature
review on the application of DEA to the dairy processing industry.

Not many papers have been published on the efficiency of the dairy processing
industry in Poland. Five such studies using the DEA method [9,70–73] are included in
the literature review (Table A1). These studies have addressed the following aspects of
dairy efficiency: technical efficiency [73], its changes [9,70,71], and scale efficiency [72].
Furthermore, the aforementioned evaluation of technical efficiency has been supplemented
by analyses of selected financial ratios for dairies [9,70,71,73]. The data used in these studies
cover a specific region [71,73], a whole country [70,72], or more than one country [9].

The aforementioned studies have examined cooperatives, among other forms of dairy
processing entities in Poland. Additionally, Špička [9] has emphasized the significance of
cooperatives’ prevalence in the Polish dairy industry. As the existing body of literature lacks
a comprehensive analysis of the technical efficiency of dairy cooperatives in comparison
with other organizational forms of dairies in Poland, our study aims to fill this gap.

Previous studies on the efficiency of dairies vary on many dimensions. While the
literature does not provide a complete list of sources of efficiency differences, Berger and
Mester [74], though in the context of financial institutions, have indicated three of them:
(1) the concept of efficiency employed; (2) the methods used to measure efficiency under
these concepts; and (3) potential correlates of efficiency. The third source covers at least
partially exogenous characteristics that may explain some of the efficiency differences that
remain after controlling for conceptual and measurement issues. Correlates of efficiency
include, for example, regulatory, market type, or organizational form [74]. Therefore, fol-
lowing this view, the cooperative as a dominant organizational form of dairies is considered
a determinant that may have a significant impact on their (in)efficiency [69].

According to Pietrzak [75], farmer cooperatives can pursue a variety of objectives.
They show potential to improve the welfare of farmer-members and society as a whole
in comparison with profit-maximizing enterprises (investor-owned firms, IOFs) [75]. It is
assumed that differences in objectives and organizational structures between IOFs and co-
operatives affect their production technology and technical efficiency [68]. On the one hand,
cooperatives are less oriented toward efficient input use (especially members’ products)
and value-added production than on exploiting economies of scale (Hind, 1999, as cited
in [22]). On the other hand, their relatively conservative financial structure, low ownership
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costs, and the homogeneity of member’s interests are recognized as factors that make them
succeed [69].

Farmer cooperatives are common and significant commercial organizations in many
parts of the world [76]. Previous empirical studies on the technical efficiency of dairy
cooperatives and IOFs have indicated that the efficiency of both cooperatives and IOFs
can be greater depending on the context, the data employed, and the objective of the
performance measured [69]. This provides motivation for further research in this area.

3. Data and Methods

3.1. Data

In this paper, we focus on dairies in Poland (NACE Rev. 2 Class 10.51) that were
operating in 2019 and were still active as of 20 February 2021 (thus, excluding entities
closed and in liquidation). The data used in this paper were obtained from balance sheets
and income statements of dairies for the year 2019 retrieved from the Emerging Markets
Information Service database (EMIS) [77]. Considering the scope and type of data required,
the following criteria guided the selection of entities for the study: (1) availability of
financial statements for the year 2019, and (2) presentation of income statement by nature
of expense.

Initially, 116 dairies meeting these criteria were selected, i.e., 71% of 163 dairies
operating in 2019 [35]. Entities with missing records were then removed. We also eliminated
the outliers due to the sensitivity of efficiency scores to their presence: if there is an outlier
among the observations, it can result in a significant reduction in the level of technical
efficiency of inefficient units [78,79]. The outliers were identified using output to input
ratios [66] according to the following procedure. We identified a unit as an outlier if the
value of any of the output to input ratios fell outside the interval of the mean plus/minus
three standard deviations. Finally, a sample of 108 dairies was used for the empirical
investigation. Taking one output and four inputs in our study, this sample size fully
satisfied the rule of thumb for determining the appropriate number of decision-making
units (DMUs) in DEA, stating that n ≥ max{m × s, 3(m + s)} where n stands for the
number of DMUs, m is the number of inputs, and s is the number of outputs [80]. The
sample comprised 65 (60.2%) cooperative and 43 (39.8%) non-cooperative dairies. This
corresponded to the structure of dairies in Poland by legal form in 2019 (57.5% and 42.5%,
respectively) [77].

Table 1 presents the results of a comparative analysis of the financial ratios for cooper-
ative and non-cooperative dairies in the areas of liquidity, profitability, capital structure,
and activity. The Mann–Whitney U test was employed for between-group comparisons
due to the failure to meet the assumptions of parametric testing. We observed a statis-
tically significant difference between cooperative and non-cooperative dairies in terms
of profitability ratios; this applied to ratios based on net profit and operating profit. The
profitability ratios were significantly higher in non-cooperative dairies compared to their
cooperative counterparts. We also identified statistically significant differences in days
receivables outstanding, days payable outstanding, and days inventory outstanding. The
Mann–Whitney U test revealed that the cooperative dairies managed their inventories
more efficiently, collected receivables more quickly, and also paid off their liabilities faster.
Nevertheless, as there was no significant difference in the cash conversion cycle between
these groups, the above-mentioned differences ultimately canceled out. We also identified
a statistically significant difference in the wage efficiency ratio, i.e., non-cooperative dairies
generated significantly higher sales revenue per each PLN paid for the labor factor. In the
case of liquidity and capital structure ratios, there were no significant differences between
the two groups of dairies. Our findings suggest that for cooperative dairies, maintaining
financial security is more important than achieving profitability, and this attitude results
from their specificity. This is because dairy cooperatives have a bimodal character, i.e., they
involve a community of members and are enterprises that this community has established.
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The long-term stability of functioning, and thus the ability to achieve the goals for which
the cooperatives were instituted, is more important than short-term profit making [75].

Table 1. A comparative analysis of financial ratios for cooperative and non-cooperative dairies for
the year 2019 (authors’ calculations based on [70,77,81].

Financial Ratio Formula Form n Mean Med

Mann–Whitney

Mean
Rank U Z p

liquidity ratios

current ratio current assets/current
liabilities

cooperative 65 2.419 1.668 58.00 1170.00 −1.428 0.153
non-cooperative 43 1.659 1.269 49.21

cash ratio cash/current liabilities
cooperative 65 1.026 0.356 59.26 1088.00 −1.942 0.052

non-cooperative 43 0.455 0.054 47.30

profitability ratios

return on sales net profit/net sales cooperative 65 −0.039 0.002 46.80 897.00 −3.141 0.002
non-cooperative 43 −0.003 0.014 66.14

return on assets net profit/total assets cooperative 65 −0.025 0.003 47.29 929.00 −2.940 0.003
non-cooperative 43 0.049 0.025 65.40

return on equity net profit/equity cooperative 65 −0.086 0.009 46.66 888.00 −3.198 0.001
non-cooperative 43 0.162 0.065 66.35

return on sales II operating profit/net sales cooperative 65 −0.037 0.000 45.94 841.00 −3.494 <0.001
non-cooperative 43 0.001 0.017 67.44

return on assets II operating profit/total assets cooperative 65 −0.023 0.001 46.42 872.00 −3.300 <0.001
non-cooperative 43 0.052 0.029 66.72

return on equity II operating profit/equity cooperative 65 −0.074 0.009 46.65 887.00 −3.206 0.001
non-cooperative 43 0.165 0.060 66.37

capital structure

equity to assets ratio equity/total assets cooperative 65 0.541 0.571 57.71 1189.00 −1.309 0.191
non-cooperative 43 0.463 0.526 49.65

long-term debt to
assets ratio

long-term debt/total assets cooperative 65 0.095 0.076 53.22 1314.00 −0.524 0.600
non-cooperative 43 0.113 0.056 56.44

short-term debt to
assets ratio

short-term debt/total assets
cooperative 65 0.364 0.347 51.98 1234.00 −1.026 0.305

non-cooperative 43 0.444 0.392 58.30

equity to fixed assets ratio equity/fixed assets cooperative 65 1.727 1.306 58.48 1139.00 −1.622 0.105
non-cooperative 43 1.336 1.029 48.49

activity ratios

total asset turnover ratio net sales/total assets
cooperative 65 2.846 2.730 57.75 1186.00 −1.327 0.184

non-cooperative 43 2.681 2.377 49.58

fixed asset turnover ratio net sales/fixed assets
cooperative 65 10.058 6.200 57.09 1229.00 −1.058 0.290

non-cooperative 43 10.783 5.053 50.58

equity turnover ratio net sales/equity cooperative 65 5.512 5.008 56.06 1296.00 −0.637 0.524
non-cooperative 43 5.164 3.602 52.14

wage efficiency ratio net sales/labor cost
cooperative 65 9.303 7.966 44.18 727.00 −4.208 <0.001

non-cooperative 43 17.363 11.730 70.09
raw material

efficiency ratio net sales/raw materials
cooperative 65 2.643 1.357 52.66 1278.00 −0.750 0.453

non-cooperative 43 3.120 1.446 57.28
days inventory

outstanding (DIO) (inventory/net sales) × 365 cooperative 65 16.093 12.884 46.45 874.00 −3.286 0.001
non-cooperative 43 25.211 20.857 66.67

days receivables
outstanding (DRO)

(short-term receivables/
net sales) × 365

cooperative 65 34.865 32.508 45.42 807.00 −3.706 <0.001
non-cooperative 43 40.816 39.782 68.23

days payables
outstanding (DPO)

(current liabilities/net sales)
× 365

cooperative 65 70.344 42.158 47.92 970.00 −2.683 0.007
non-cooperative 43 77.130 52.799 64.44

cash conversion
cycle (CCC) DIO+DRO-DPO

cooperative 65 −19.386 2.915 53.91 1359.00 −0.242 0.809
non-cooperative 43 –11.103 1.658 55.40
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3.2. Method

Our research design consisted of the following phases: (1) assessment of the techni-
cal efficiency of cooperative and non-cooperative dairies in Poland; and (2) examination
of the technical efficiency of dairies in the context of spatial disparities in milk produc-
tion potential.

3.2.1. DEA Method

The technical efficiency of cooperative and non-cooperative dairies in Poland was
determined by using DEA, a non-parametric approach used in evaluating the performance
of DMUs on the basis of multiple inputs and multiple outputs [12]. This method is
described, for example, in [82,83].

In order to evaluate the technical efficiency of dairies in Poland, the constant returns
to scale (CRS) model was applied first. Whereas the CRS assumption is regarded as
appropriate if all units operate at optimal scale [83], when there are differences in the scale of
operation of units, the variable returns to scale (VRS) model is considered more suitable [84].
Therefore, in the next step we applied this approach. Using the VRS specification allowed
us to calculate the technical efficiency while excluding scale efficiency (SE) effects [82,83].
The SE score is the result of dividing the technical efficiency (TE) obtained under the
CRS assumption by the pure technical efficiency (PTE) score from the VRS model. Thus,
differences between CRS and VRS technical efficiency scores indicate the presence of scale
inefficiency [52,85]. Under the VRS assumption, scale-inefficient DMUs are compared only
with efficient ones of similar size [9,61]. The decomposition of the CRS TE score into the
PTE and SE allowed us to determine the extent to which the inefficiency of dairies in Poland
is related to management issues and an inappropriate scale size (see [86]).

Within the CRS and VRS assumptions, two approaches (i.e., input oriented and output
oriented) can be employed. The choice of orientation should take into account “which
quantities (inputs or outputs) the managers have most control over” [83], p. 180. For dairy
operations, the input-oriented model has been indicated as being more appropriate [72].
This orientation has also been widely adopted in dairy sector efficiency studies [20,66,72,85].
In the present study, therefore, we followed this approach, viewing the dairies, similarly
to [66], as cost minimizers.

One output and four input variables were used in the DEA models. The variables were
selected on the basis of the literature review (Table A1). The selected output variable was
net sales revenue. Given that dairies may offer a variety of products and data on production
in physical terms are not presented in their financial statements, the choice of this variable
as the output variable seemed appropriate and reasonable. The input variables were:

• Labor costs—due to the lack of data on labor inputs in physical terms, this cost
category represents the factor of production in question; it consists of salaries and
social security costs;

• Raw material costs—raw materials are of key importance for dairies; by including
this cost category, we refer to the involvement of raw materials, mainly milk, in the
production process of dairy products;

• Depreciation expense—capital is one of the major factors of production; given that net
sales revenue is used as the output variable, for consistency purposes, depreciation
expense is adopted as the input of capital factor due to its flow nature; this cost category
can be seen as “the financial value of consumption of the long-term assets” [9], p. 177;

• Other operating costs—including other costs related to the production process.

Table 2 presents the descriptive statistics of the output and input variables.
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Table 2. Descriptive statistics of output and input variables; values given in thousands PLN (authors’
calculations based on [77]).

Form Variable Mean Med SD Min Max Q1 Q3

cooperative
(n = 65)

output
NS 268,525.49 38,130.18 833,695.80 341.98 5,182,216.01 18,958.07 131,452.70

inputs
LC 18,956.04 5282.10 49,499.37 242.75 336,432.51 2707.10 14,289.93
RM 207,015.94 26,569.23 654,858.48 53.33 4,060,276.85 9255.83 106,025.00
DE 5063.03 580.20 15,447.84 7.90 96,878.00 193.45 4247.92
OC 35,502.32 5031.30 107,198.03 109.01 641,033.23 2540.70 20,564.88

non-cooperative
(n = 43)

output
NS 228,647.14 87,096.48 347,286.35 423.85 1,486,375.50 22,870.88 281,108.00

inputs
LC 13,675.55 6566.71 23,725.76 238.24 131,231.00 2209.23 14,671.11
RM 144,554.43 48,073.75 224,947.70 95.42 1,192,281.50 14,737.43 175,026.00
DE 4230.19 1609.79 8957.35 5.46 42,231.00 547.61 3585.27
OC 56,911.08 12,529.71 116,628.46 140.32 499,853.94 3540.48 51,947.02

total
(n = 108)

output
NS 252,648.00 60,269.39 680,776.08 341.98 5,182,216.01 21,605.88 191,143.70

inputs
LC 16,853.62 5551.52 41,148.91 238.24 336,432.51 2572.14 14,462.88
RM 182,147.00 34,267.88 526,600.50 53.33 4,060,276.85 10,448.64 143,293.50
DE 4731.44 890.42 13,205.95 5.46 96,878.00 250.82 3697.86
OC 44,026.18 6809.61 111,010.84 109.01 641,033.23 2876.41 26,339.29

Abbreviations: n, number of observations; NS, net sales revenue; LC, labor costs; RM, raw material costs; DE,
depreciation expense; OC, other operating costs; Med, median; SD, standard deviation; Min, minimum value;
Max, maximum value; Q1, lower quartile; Q3, upper quartile.

3.2.2. Regional Analysis

As part of our research, we also wanted to investigate whether the region in which
a dairy is located significantly differentiates the technical efficiency of the DMUs studied.
As dairies are the second link in the dairy supply chain and are therefore dependent on
the operation of dairy farms, and as the milk production capacity at the level of dairy
farms varies spatially in Poland, we first determined the milk production potential of each
province in Poland. For this purpose, we used the zero unitarization method [87]. Our
approach comprised the following steps:

• Identification of a set of potential diagnostic variables substantively related to the
phenomenon under study;

• Selection of diagnostic variables meeting the following statistical criteria: coefficient of
variation (CV) at least equal to 0.1; max to min ratio at least equal to 2 [88];

• Normalization of diagnostic variables (all selected variables are stimulants) X1, X2, . . . , Xs
according to the following formula [87]:

zij =
xij − min

i
xij

max
i

xij − min
i

xij
,
(

i = 1, 2, . . . , r
j = 1, 2, . . . , s

)
, (1)

where: r—number of objects; s—number of diagnostic variables;

• Determination of a synthetic variable Qi [87]:

Qi =
1
s ∑s

j=1 zij (i = 1, 2, . . . , r) (2)

• Division of provinces into three groups (according to the method presented in [87]):
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◦ Group I—provinces with a high level of milk production capacity:

Qi ε (max
i

Qi − U, max
i

Qi] (3)

◦ Group II—provinces with a medium level of milk production capacity:

Qi ε (max
i

Qi − 2U, max
i

Qi − U] (4)

◦ Group III—provinces with a low level of milk production capacity:

Qi ε [min
i

Qi, max
i

Qi − 2U] (5)

where:

U =
max

i
Qi − min

i
Qi

3
(6)

The following variables were selected to assess provinces’ milk production capacity:
X1, dairy cow density per 100 ha of agricultural land (in heads); X2, total cow’s milk
purchase (in thousands of liters); X3, share of purchase in milk production (in %); X4,
average milk yield per cow (in liters); X5, cow’s milk production per 1 ha of agricultural
land (in liters); X6, share of cows in farms with more than 50 cows (in %); X7, average
number of cows per farm. All data are for the year 2019 [35,89,90], except for the variable
X7. Due to the lack of more recent data, this variable refers to 2016 [91].

Given the above classification of provinces, each dairy was assigned to an appropriate
region (high, medium, or low milk production potential) according to its location. Then,
the H Kruskal–Wallis test was used to determine the differences in technical efficiency
between these three groups of dairies (as the data did not meet the assumptions for
parametric testing).

The DEA was conducted using DEAP Version 2.1 [82]. This program has previously
been used by Singh et al. [18,92], Gradziuk [71], Ohlan [85,93], Madau et al. [28], Syp and
Osuch [57], Silva et al. [60], and Popović and Panić [19], among others, in studies on the
efficiency of the dairy sector (whether dairies or dairy farms). Other calculations were
performed using IBM SPSS Statistics, version 27. A p value less than 0.05 was considered
statistically significant.

4. Results and Discussion

4.1. Technical Efficiency of Cooperative and Non-Cooperative Dairies

Table 3 presents the summary statistics for the technical efficiency of the examined
dairies. Under the CRS assumption, the TE scores ranged from 0.543 to 1. Although the
mean TE score of 0.895 exhibited a high degree of technical efficiency of dairies, this result
also indicated that there is still scope for improvement in this area. That is, overall, on
average, dairies could proportionally reduce their inputs by 10.5% without reducing their
output. For the least efficient dairy, this reduction should be as high as 45.7%.

Table 3. Descriptive statistics of TE scores and results of Mann–Whitney U test (authors’ calculations
based on [77]).

Form n Mean Med SD Min Max Q1 Q3

Mann–Whitney

Mean
Rank U Z p

TE
cooperative 65 0.879 0.884 0.081 0.543 1.000 0.832 0.927 48.32 995.50 −2.534 0.011

non-cooperative 43 0.920 0.932 0.082 0.747 1.000 0.845 1.000 63.85
total 108 0.895 0.899 0.084 0.543 1.000 0.839 0.978
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It is generally assumed that cooperatives are less efficient than other legal forms of
plants [18]. Due to the specific nature of cooperatives as presented by Soboh et al. [22], co-
operative dairies were expected to have a lower value of input-oriented technical efficiency.

Examination of the TE scores by legal form indeed showed that non-cooperative
dairies outperformed their cooperative counterparts. The mean and quartile values of the
TE scores for non-cooperative dairies exceeded those for cooperatives. In this regard, a
Mann–Whitney U test indicated that technical efficiency in the group of non-cooperatives
was statistically significantly higher than in the group of cooperatives (Table 3).

According to the TE scores, 22 dairies (20.4%) were identified as technically efficient
(by efficient units, we mean units for which the efficiency score was 1 and all input and
output slack values were zero). In their case, it can be stated that the inputs involved were
efficiently consumed in the production process. Most of them (14 out of 22) were non-
cooperative dairies. The remaining 86 (79.6%) with TE scores below 1 showed inefficiency
in input utilization. For them, it is recommended to make efforts to enhance the efficiency
of input use.

The percentage of efficient DMUs was lower in the group of cooperative dairies than
in the group of non-cooperative ones. Whereas only 12.3% of the former group of dairies
was fully efficient, this was true of almost one third of the latter. In order to examine the
association between the legal form of dairy and being technically efficient, a chi-square
test of independence was performed. The relationship between the above variables was
found to be statistically significant (Table 4). Thus, non-cooperative dairies were more
likely to be technically efficient than cooperative ones. In this context, however, it should
be noted that the examination of the TE scores of only inefficient dairies did not reveal
statistically significant differences between cooperatives and non-cooperatives (U = 707.50,
Z = −1.087, p = 0.277).

Table 4. Sample structure according to TE scores (authors’ calculations based on [77]).

Form
TE

χ2 df p
Efficient Inefficient

cooperative 8 (12.3%) 57 (87.7%) 6.543 1 0.011
non-cooperative 14 (32.6%) 29 (67.4%)

Note: row percentages are given in parentheses.

While the analysis of the TE scores provides an insight into the overall technical
efficiency, its decomposition into PTE and SE gives us additional valuable information on
the efficiency performance of the dairies studied. As shown in Table 5, the PTE scores were
at least as high as the TE scores, which is in line with the theory that the VRS frontier is
more flexible and envelops the data points more tightly than the CRS frontier [51,86]. The
mean PTE score reached 0.935, suggesting that given the scale size, the examined dairies
could reduce their input consumption proportionally by 6.5% without altering their output.
The least efficient DMU had a PTE score of 0.549, indicating the need for a proportional
reduction in inputs of 45.1%.

Table 5. Descriptive statistics of PTE scores and results of Mann–Whitney U test (authors’ calculations
based on [77]).

Mann–Whitney

Form n Mean Med SD Min Max Q1 Q3 Mean
Rank

U Z p

PTE
cooperative 65 0.926 0.949 0.083 0.549 1.000 0.877 1.000 49.81 1092.50 −1.957 0.050

non-cooperative 43 0.947 0.994 0.075 0.755 1.000 0.902 1.000 61.59
total 108 0.935 0.958 0.080 0.549 1.000 0.881 1.000
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The examination of the PTE scores by legal form did not reveal statistically significant
differences between non-cooperative dairies and their cooperative counterparts (Table 5).
This result is similar to Singh et al. [18] using the DEA method.

According to the PTE scores, 38 (35.2%) dairies were identified as efficient (PTE = 1)
and 70 (64.8%) as inefficient (PTE < 1). There was a significant relationship between being
technically efficient (in terms of PTE) and the legal form of the dairy in question. The
non-cooperative dairies were more likely to be efficient than the cooperative ones. Whereas
in the group of cooperative dairies about one in four units was fully efficient, in the
group of non-cooperatives it was almost half (Table 6). It should be added, however, that
when comparing the PTE scores of only inefficient dairies by legal form, no statistically
significant differences were found between cooperatives and non-cooperatives (U = 516.00,
Z = −0.152, p = 0.879).

Table 6. Sample structure according to PTE scores (authors’ calculations based on [77]).

Form
PTE

χ2 df p
Efficient Inefficient

cooperative 17 (26.2%) 48 (73.8%) 5.84 1 0.016
non-cooperative 21 (48.8%) 22 (51.2%)

Note: row percentages are given in parentheses.

A more in-depth look at the efficiency reference set (under the VRS assumption),
which serves as a benchmark for inefficient DMUs, allowed us to identify the best-practice
dairies. Concerning the reference set frequency, the “best performer” (with the highest
frequency of 64) was the small dairy from the Wielkopolskie province. The second and third
places belonged to the medium dairies from the provinces of Śląskie and Lubelskie (with
frequencies of 21 and 20, respectively). All these dairies were non-cooperatives. Of 38 VRS
technically efficient dairies, seven (four cooperatives and three non-cooperatives) were
never reported as a reference point for inefficient dairies. Another seven (three cooperatives
and four non-cooperatives) had a frequency of 1 or 2 in the reference set. Due to a low peer
count number, these dairies can hardly be considered best-practice entities.

A more detailed analysis, focusing on the differences between the actual and the target
values (under the VRS assumption) of the variables used (taking into account the slacks;
slacks represent the remaining inefficiency left after a proportional reduction in inputs or
outputs if the DMU cannot achieve the efficiency frontier [94]), was undertaken to reveal
the extent to which inefficient dairies should reduce each of the given inputs (no slacks
in output were observed) to become efficient. The analysis of inefficiencies in relation to
the inputs used in the production process can provide important insights for managers,
enabling them to make better decisions [95].

According to the results, the inefficient dairies should reduce their labor costs, raw
material costs, depreciation expense, and other operating costs, on average, by 25.0%,
10.1%, 20.8%, and 10.1%, respectively. Therefore, the greatest capacity for improvement
can be observed in labor costs and depreciation expense. Given that inefficient dairies
could achieve the same output with lower depreciation expense, the above result may
suggest that they are not utilizing their fixed assets fully efficiently. Similar to the results of
Vlontzos and Theodoridis [20] with regard to the Greek dairy industry, inefficient dairies
appear to be overinvested. As Beber et al. [69] have pointed out, it is critical to avoid
unplanned overinvestment that could lead to idle capacity. Another possible explanation
for this result is that dairies need to maintain spare capacity because of the perishability
of their raw materials and products. The issue that seems to be more challenging in the
course of business is the reduction of labor costs.

At the aggregate level, that is, considering the total value of inputs consumed by
inefficient units, labor costs, raw material costs, depreciation expense, and other operating
costs should be reduced by 23.3%, 6.1%, 20.7%, and 6.9%, respectively.
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As presented in Table 7, there were no statistically significant differences between
cooperatives and non-cooperatives in terms of their potential for input reduction.

Table 7. Potential input reduction in inefficient dairies by legal form (authors’ calculations based
on [77]).

Input Form
Potential Input Reduction (%) Mann–Whitney

Mean Med Mean Rank U Z p

LC
cooperative 26.1 24.8 34.15 463.00 −0.822 0.411

non-cooperative 22.4 22.2 38.45

RM
cooperative 10.0 7.7 35.75 516.00 −0.152 0.879

non-cooperative 10.3 9.6 34.95

DE
cooperative 18.7 12.5 36.33 488.00 −0.506 0.613

non-cooperative 25.5 17.3 33.68

OC
cooperative 10.0 7.7 35.75 516.00 −0.152 0.879

non-cooperative 10.3 9.6 34.95

By comparing the results of the three efficiency scores, i.e., TE (Table 3), PTE (Table 5),
and SE (Table 8), it can be observed that the technical inefficiency of the dairies was driven
slightly more by managerial inefficiency than by scale inefficiency. This is indicated by
the lower mean PTE score accompanied by a higher coefficient of variation. Our results
are similar to those of Lima et al. [46] but different from those of Ohlan [85]. As shown
in Tables 3, 5 and 8, this observation applies to both cooperative and non-cooperative
dairies. In this regard, it should be noted that insufficient knowledge and skills of managers
are identified as one of the internal barriers to the development of the dairy processing
sector [96,97].

Table 8. Descriptive statistics of SE scores (authors’ calculations based on [77]).

Form n Mean Med SD Min Max Q1 Q3

SE
cooperative 65 0.951 0.962 0.048 0.818 1.000 0.923 0.993

non-cooperative 43 0.971 0.989 0.042 0.803 1.000 0.957 1.000
total 108 0.959 0.977 0.046 0.803 1.000 0.930 0.999

The analysis of returns to scale revealed that the majority of the examined dairies
(63.0%) were operating under decreasing returns to scale, implying that these DMUs could
enhance their overall technical efficiency by reducing their size (Table 9). The results also
indicate that 17 DMUs (15.7%) were experiencing increasing returns to scale, meaning that
they were operating below their optimal scale size. Therefore, there is scope for them to
improve their technical efficiency by increasing their size. Of the 108 dairies, 23 (21.3%)
were operating at optimal scale. Our results in this regard differ from those of Baran [72],
according to which, in the years 1999–2010, on average 69% of dairy firms experienced
increasing returns to scale, while 22% presented decreasing returns to scale. This may
suggest that the possibility of improving technical efficiency through the concentration of
the dairy sector and increasing the scale of dairy production in Poland has been exploited.
The process of concentration of the milk processing sector in Poland started about 25 years
ago [32]. In addition, Poland’s accession to the EU intensified competition on the milk
market [96], which was a driving force for further concentration. This process was initiated
mainly by large dairies, which took over smaller units, thus increasing their territorial range
and the amount of milk processed. Large dairies began to specialize their plants in the
production of technologically similar products [96]. In this regard, it is worth noting that
specialization of dairies may result in a decrease in the number of products they offer [31].
In light of the structural changes in the milk processing sector, small dairies need to seek
their market niche by, for example, producing regional products [96].
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Table 9. Types of returns to scale by legal form of dairy (authors’ calculations based on [77]).

Form drs crs irs χ2 df p

cooperative 46 (70.8%) 8 (12.3%) 11 (16.9%) 7.92 2 0.019
non-cooperative 22 (51.2%) 15 (34.9%) 6 (14.0%)

total 68 (63.0%) 23 (21.3%) 17 (15.7%)
Abbreviations: drs, decreasing returns to scale; crs, constant returns to scale; irs, increasing returns to scale. Note:
row percentages are given in parentheses.

As can be observed from Table 9, non-cooperative dairies were considerably more
likely to be scale efficient, presenting a higher frequency of constant returns to scale
than their cooperative counterparts. While the majority of both cooperatives and non-
cooperatives showed decreasing returns to scale, the proportion of such units was higher
for cooperatives. The relationship between these variables was statistically significant.

To summarize our findings, similarly to Mahajan et al. [98], we grouped the DMUs
according to their technical, pure technical, and scale efficiency scores (Table 10).

Table 10. Classification of dairies according to TE, PTE, and SE scores (authors’ elaboration).

Case TE = 1

TE < 1

PTE = 1 PTE < 1 PTE < 1
SE < 1 SE = 1 SE < 1

total 22 (20.4%) 16 (14.8%) 1 (0.9%) 69 (63.9%)
cooperatives 8 (7.4%) 9 (8.3%) 0 (0.0%) 48 (44.4%)

non-cooperatives 14 (13.0%) 7 (6.5%) 1 (0.9%) 21 (19.4%)

Recommendation no action
required

adjustment in
the scale of
operations

improvement
in managerial
performance

both adjustment in the
scale of operations and

improvement in
managerial performance

Note: percentages for the whole sample are given in parentheses.

4.2. Technical Efficiency of Cooperative and Non-Cooperative Dairies: The Spatial Perspective

In order to ascertain whether the technical efficiency of dairies is spatially differen-
tiated, we divided the provinces of Poland into three groups, i.e., provinces with high,
medium, or low milk production capacity. For this purpose, we first assessed the milk
production capacity of each province using the zero unitarization method on the basis of
the following diagnostic variables: X1, dairy cow density per 100 ha of agricultural land (in
heads); X2, total cow’s milk purchase (in thousands of liters); X3, share of purchase in milk
production (in %); X4, average milk yield per cow (in liters); X5, cow’s milk production per
1 ha of agricultural land (in liters); X6, share of cows in farms with more than 50 cows (in
%); X7, average number of cows per farm. Table 11 presents the descriptive statistics for
selected diagnostic variables.

Table 11. Descriptive statistics of diagnostic variables (authors’ calculations based on [35,89–91]).

Variable Mean Med SD CV Min Max Max/Min

X1 12.83 10.85 9.25 0.72 2.80 40.20 14.36
X2 739,243.69 294,841.00 826,913.82 1.12 77,853.00 2,604,942.00 33.46
X3 82.80 85.55 11.73 0.14 47.36 94.02 1.99
X4 5129.50 5416.50 1200.12 0.23 2678.00 6760.00 2.52
X5 796.63 546.00 613.09 0.77 190.00 2579.00 13.57
X6 28.03 29.28 13.91 0.50 6.60 53.14 8.05
X7 0.18 0.13 0.14 0.77 0.04 0.46 12.87

Note: X3 variable had a max/min ratio of slightly less than 2; however, due to the substantive importance of this
variable, we decided to include it in the set of diagnostic variables.
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The values of the synthetic variable of milk production capacity and the resulting
classification of provinces are given in Table 12 and Figure 1. Based on these results, we
assigned cooperative and non-cooperative dairies to distinguished groups of provinces
according to their location (i.e., dairies located in a region of low, medium, or high milk
production capacity).

Table 12. Values of the synthetic variable and classification of provinces by milk production capacity
(authors’ calculations based on [35,89–91]).

Rank Province Qi Group

1 Podlaskie 0.7541 I: high milk
production capacity2 Mazowieckie 0.6077

3 Wielkopolskie 0.5964

4 Opolskie 0.5131

II: medium milk
production capacity

5 Dolnośląskie 0.4592
6 Kujawsko-Pomorskie 0.4582
7 Warmińsko-Mazurskie 0.4581
8 Śląskie 0.4180
9 Łódzkie 0.4095
10 Zachodniopomorskie 0.4016
11 Lubuskie 0.3764
12 Pomorskie 0.3627

13 Lubelskie 0.3083
III: low milk

production capacity
14 Świętokrzyskie 0.2550
15 Podkarpackie 0.2300
16 Małopolskie 0.1169

Group I : Qi ε (0.5417; 0.7541]
Group II : Qi ε (0.3293; 0.5417]
Group III : Qi ε [0.1169; 0.3293]

Figure 1. Milk production capacity by province (authors’ elaboration based on data from Table 12).
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The H Kruskal–Wallis test showed that there was no statistically significant difference
in technical efficiency scores (in terms of PTE)—this conclusion also held under the CRS
assumption—between these three groups of dairies (Table 13). This finding held for both
cooperative and non-cooperative DMUs, suggesting that the environmental factor of a
region’s capacity to produce milk does not significantly differentiate the efficiency of dairies
in converting inputs into output. It has been recognized that milk plants prefer milk surplus
areas that have higher milk production than their respective milk demand [18], hence we
argue that the environmental conditions of a region may influence the location of the dairy
processing industry [99]. Moreover, they may affect issues such as the marketability of milk
production [25], the organization of raw material transportation, and thus transportation
costs and milk prices [100], and the technological quality of milk purchased by dairies [101].
In summary, while the environmental factor may influence the above-mentioned aspects of
dairy processors’ functioning, we found no evidence of significant difference in PTE scores
between groups of dairies distinguished by their location (i.e., dairies located in a region of
low, medium, or high milk production capacity).

Table 13. Results of PTE scores analysis for cooperative and non-cooperative dairies by region of
location (authors’ calculations based on [35,77,89–91]).

Kruskal–WallisMilk
Production

Capacity
of Region

n Mean Med Mean
Rank

H df p

cooperative
low 9 0.919 0.924 27.06 1.051 2 0.591

medium 30 0.930 0.951 33.93
high 26 0.924 0.955 33.98

non-cooperative
low 5 0.990 1.000 29.40 2.482 2 0.289

medium 19 0.944 0.987 20.05
high 19 0.940 1.000 22.00

5. Conclusions

This paper has examined the technical efficiency of dairies in Poland on the basis of
data for the year 2019. Given that the Polish dairy processing industry is predominated by
cooperatives, our research has focused on comparing their technical efficiency with that
of dairies of other legal forms, thereby contributing to the scientific debate on this issue.
Due to the inherent link between dairy operations and their access to raw materials, this
study has additionally explored the technical efficiency of dairies in the context of spatial
disparities in milk production potential. Thus, we have provided insights into the technical
efficiency of dairies from a supply chain perspective. To our knowledge, such an analysis
has not previously been conducted.

We have investigated the technical efficiency of dairies using the DEA method by
taking net sales revenue as the output and labor costs, raw material costs, depreciation
expense, and other operating costs as the input variables. The estimates of efficiency scores
were obtained under the CRS and VRS assumptions. We have also identified the types
of returns to scale of the given dairies. In order to examine the technical efficiency of the
dairies in relation to the milk production capacity of the region in which they are located,
we have used the zero unitarization method, dividing the provinces of Poland into three
groups: provinces with high, medium, or low milk production capacity.

The results indicate that, assuming CRS, the level of technical efficiency of the dairy
processing sector in Poland was on average 0.895. In this regard, we found that non-
cooperative dairies were significantly more efficient than cooperatives.

In the search for sources of inefficiencies, in the next step we examined the results
for pure technical efficiency and scale efficiency. The PTE score was on average 0.935. On
this point, the differences between non-cooperatives and cooperatives were not statistically
significant. Thus, when referring to managerial performance in converting inputs into
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output, we found no evidence of lower efficiency in dairy cooperatives. For both the TE
and PTE scores, dairy non-cooperatives revealed a greater proportion of units identified
as efficient. However, it is important to note the limitations of such a zero-one approach,
as an entity may not be fully efficient (with an efficiency score of 1) and yet still exhibit
high efficiency.

According to our results, inefficient dairies presented the greatest potential for reduc-
ing labor costs and depreciation expense. This implies that dairies in Poland could reduce
these costs while maintaining the same level of output. We did not identify significant
differences in potential for input reduction between cooperatives and non-cooperatives.

About one in five of all the dairies studied were scale efficient. For non-cooperative
dairies, the proportion of such units was nearly three times that of cooperatives. Most
dairies showed decreasing returns to scale, meaning that they were too large relative to their
optimal scale. This observation applied to both cooperative and non-cooperative dairies;
however, the former group showed a higher proportion of units operating under decreasing
returns to scale. The prevalence of dairies exhibiting decreasing returns to scale may be
a result of the intensification of the concentration process in the milk processing sector,
caused in particular by Poland’s accession to the EU. Our results can be perceived as a sign
of the saturation of the dairy sector in Poland with the consolidation process. Therefore, in
light of the above, the continuation of this process does not seem to be recommended as far
as technical efficiency is concerned. Due to structural changes in the milk processing sector,
small dairies need to find a market niche if they want to compete with large units.

The examination of the PTE scores taking into account the spatial disparities in milk
production potential did not provide evidence for the claim that the technical efficiency
of dairies was affected by the milk production capacity of their location region. This
finding indicates that although the availability and abundance of raw milk may affect the
density of and the competition among dairies, they do not significantly differentiate their
technical efficiency.

The results suggest some directions for further research. Given that only one year of
data was used in this study, it would be valuable to examine the technical efficiency of
cooperative and non-cooperative dairies in Poland over a longer period of time. Moreover,
in further research it would be beneficial to investigate technical efficiency from a supply
chain perspective more broadly, i.e., taking into account the distribution conditions as
the next link in the supply chain. Such a perspective would provide a more holistic view
regarding the efficiency of the dairy sector in Poland. Another possible stream of research
would consider the economic sustainability of the Polish dairy supply chain in association
with its environmental and social dimensions.
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Abstract: In the last few lustrums, the literature has searched for more precise methods to assess the
socio-economic importance of the Social and Solidarity Economy (SSE). On that basis, this article
offers a new way of assessing the SSE impact, enhancing the understanding of the SSE potential
for socio-economic transformation. An evolutionary micro–meso–macro and territorial theoretical
framework is developed, utilizing, along with the assistance of a qualitative methodology, studies on
the transformation promoted by the SSE on the sugar cane cluster of Veracruz (Mexico). The main
results of the article are that the SSE boost beneficiaries, while the protagonists of the transformation
cannot be defined a priori, but are rather conformed by transformation vectors promoted by the
SSE: their values shared by a wide spectrum of actors, the SSE socio-economic and organizational
specificities, and their rooting in the productive system. The fundamental conclusion of the article
is the need for a “territorial-driven approach” of the SSE’s impact, compared to the dominant
“stakeholder-driven approach”. The main limitations (and suggestions for future studies) are the
empirical investigation of a single case, and the need to develop a qualitative and quantitative system
of indicators of the transformative drive of SSE.

Keywords: social and solidarity economy; evolutionary approach; territorial-driven approach;
agricultural cooperatives

1. Introduction

In recent decades, an extensive literature has been developed to explain how to value
and measure the socioeconomic importance of SSE (Social and Solidarity Economy) [1–7].
A part of this literature quantified the sets of SSE activities with a series of variables, such
as production, employment, etc. This exercise has also been carried out at different levels
on the reality of the SSE, covering individual initiatives (micro-level), initiatives in different
sectors or regions (meso level), or the economic level as a whole (macro-level) [2,3,5,6]. The
analysis underlying the SSE, measured in these terms, is very important, especially when
its evolution over time is analyzed, showing some highly relevant dynamic aspects such
as its greater resilience than capitalist companies when faced with crises, measured, for
example, by their greater ability to maintain employment or production [8,9].

Nowadays, this way of measuring the significance of the SSE is only an indication that
does not allow us to capture other aspects that acquire great importance in the projection
of the SSE within the whole socio-economic system.

We will argue that SSE constitutes an essential transformation instrument for socioeco-
nomic systems. However, this role goes beyond the scope of the SSE itself. Thus, to capture
and measure this transformation potential, we need to understand how it contributes to,
and drives, change on the path of socio-economic development.
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27



Agriculture 2021, 11, 1281

This article will try to demonstrate the transformative potential in SSE by showing
its ability to promote a more socially inclusive and environmentally friendly develop-
ment path.

We have considered that analyzing the potential for transformation that SSE may
possess, is not separate from the socio-economic structures in a social formation. Therefore,
it is convenient to delimit the type of realities under study.

In this sense, although the analysis contained in this work could have a more gen-
eral field of validity, the article will focus on the problems of Latin America and, more
specifically, on a set of countries and regions that face important obstacles to their develop-
ment. Such is the case of the different behaviors of SSE entities in the sugarcane cluster in
Veracruz, Mexico.

Indeed, the article will pay special attention to a type of society in which the entities
that are created following the legal forms of the SSE, especially cooperatives, are captured
since their formation by the network of dominant political and economic actors.

Recently, however, this has not prevented some of these initiatives from developing
in a spontaneous, endogenous, and territorial-rooted process, generating a new transfor-
mative path promoted by the SSE values. This process will be connected with other local
movements and civil society, which have shown a huge transformation capacity [10–13].
This is the case, in particular, of a series of regions and clusters in Latin America that show
a certain capacity to exhibit a more inclusive and environmentally sustainable development
process [14].

In line with the latter, is important to clarify the different types of SSE entities that
exist in the Veracruz sugarcane cluster and whose essential role will be analyzed in this
article. In the first place, it must be said that in the sugar cane of Veracruz we have not
found companies that had the legal form of cooperatives, surely for the reasons indicated
above. However, we do find a new type of SMEs (small and medium-sized companies)
organized almost strictly following cooperative principles, although without presenting
the cooperative legal form. This is specifically true regarding firms such as Mastevia or
Balandra Foundry both in Cordoba, Veracruz, México. Along with these firms, we also
have two types of associations. On the one hand, the associations of sugarcane producers
or sugarcane growers. While some of them are part of the politico-economic sugarcane
system dominated by multinationals, other alternative associations have recently appeared
that behave according to the principles of the SSE and that have developed a different
strategy. Among the associations also stand out Asociación de Cañeros Independientes
(ACI), and the UPV (Union of Piloncilleros de Veracruz); this last one has behavior similar
to that of a second grade agri-food cooperative.

In this sense, the theoretical–empirical originality of the article lies in showing how,
compared to the business model of the sugarcane cluster organized and dominated by
multinationals, which has high participation in the sugar mills (sugarcane producing com-
panies and derived from it), based on a standardized product and a plot that minimizes
relationships and marginalizes local knowledge and actors, another alternative organiza-
tion is possible. Indeed, another trajectory has emerged that tries to develop a differentiated
product based on local relationships and knowledge.

In this context, this article offers in the following section a conceptual framework
that will show the SSE capacity to promote a process of the clusters transformation in
developing countries (particularly in Latin America).

To address this conceptual challenge, and this is the main theoretical contribution of
the article, a micro–meso–macro evolutionary approach (initially conceptualized by Dopfer,
Foster, and Potts [15,16] will be developed, in which these three different levels are defined
in dynamic and structural terms, with meanings in some cases different from how they are
usually understood. In a third section, we will use this framework to illustrate the case of
the Veracruz sugarcane cluster, where the SSE is managing to promote the creation of a
new path of inclusive and environmentally sustainable development. The leadership that a
series of SSE entities exercises over a broader set of actors will be evidenced, thanks to the
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existence of a series of world views and values shared by these actors, which are largely
those of the SSE: cooperation, trust, acknowledgement, and transparency relationships.
The article will end with a discussion and conclusions section.

The theoretical contribution of this article develops an evolutionary approach that
articulates the micro and meso levels, allowing the derivation of a series of vectors for
explaining an essentially spontaneous process of endogenous base transformation driven
by SSE entities.

In the practical field, the capacity for self-organization of civil society led by the SSE is
evident. Furthermore, this process may indeed have limitations in the absence of support
from public administrations. However, it is no less true that this process of self-organization
shows a series of behaviors and relationships that could constitute safe references (because
they are rooted in the territory and the local actors themselves) for the definition of an
alternative policy to promote an endogenous trajectory and development of the territories
and clusters of Latin America.

2. Conceptual Framework and Methods

2.1. Moving from a Stakeholder-Driven Approach to a Territorial-Driven Approach
2.1.1. Evolutionary Roots of the Shift from the SSE Impact

We will start with the thought that, “the evaluation of the social economy reflects the
role the social economy is expected to play in the development model and its transforma-
tion”, Bouchard [2]. Insisting on this same idea, Richez-Battesti [14,17] emphasizes that,
“what is at stake with the evaluation is also—and above all the definition of the field of the
SSE and its modes of regulation.”

Bouchard argues that diverse evaluation approaches are associated with different
underlying theoretical approaches or paradigms. She connects the managerial and strategic
perspective, the neo-institutionalist economics, and the institutionalist sociology perspec-
tive with different approaches to assessing the importance of the SSE [2]. In this sense, the
emphasis of [2,17] on the transformation and modes of regulation that the SSE is capable of
printing, is part of the latter institutionalist approach. Now, based on our perspective, it is
key to complete this institutionalist sociology approach with an evolutionary approach,
where retaining the sociological importance of power relations, and in the search for a
more democratic and inclusive economic model, the contribution of the SSE to a process of
change and transformation is inserted, where new actors, competencies, relationships, and
values appear.

Both at the theoretical and empirical levels, the article focuses on the problem of
clusters and territories. By cluster, we understand a network of companies connected
by their link to the same value chain that participates in the production of a good, as
well as a set, of activities of actors and support activities (universities, technology centers,
service companies, etc.) within a more or less wide geographic space [18]. By territory,
we understand a space socially constructed by the actors through their individual and
collective interactions, and their interaction with the environment [19–22]. A key hypothesis
of this article is that in the same movement, SSE entities enhance relations and territorial
knowledge and could also contribute to developing the clusters that a territory hosts.

The SSE actors can promote a transformation in the clusters and territories in which
they operate because, by involving a plurality of players with partially different competen-
cies, relationships, and values, they are capable of promoting (through interaction with
these other actors) the shift (territorial) from the micro to the meso level, and this shift is of
vital importance for the effective institutionalization of individual SSE initiatives [2,23,24].

In this sense, an important literature advancement to evaluate the incidence of SSE
is the work of Ebrahim and Rangan [4]. As they synthetically point out, “outputs don’t
necessarily translate into outcomes, and outcomes don’t necessarily translate into impact”.
What this means is that the true impact of SSE entities lies in the meso-sphere of the
diffusion and institutionalization of individual (micro) initiatives. Now, to appreciate
the true impact of the SSE on this meso level, we have to conceptualize how this meso
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impact goes beyond the SSE entities themselves, and how this process is linked to the
transformation mechanism associated with the SSE. For that purpose, first, we are going to
formulate this general principle of transformation in the remainder of this section. Then, in
the next section, it will be shown how the SSE gives direction and how this transformation
process is supported in its productive territorial rooting, which precisely confers to the
SSE its scope in terms of generating a path towards more inclusive and environmentally
sustainable development.

We will begin by advancing the general element of the evolutionary foundation
of the need for a territorial-driven approach to the impact of SSE. A characteristic that
Saïd et al. [5] attribute to some quantitative approaches that try to assess the impact of SSE,
is that of stakeholder-driven approaches. In other words, a static approach that seeks to
assess the impact of the SSE by measuring the effects of its entities on the stakeholders
(interest groups) [5]. With this approach, stakeholders are defined a priori. Now, from
an evolutionary perspective, SSE initiatives generate ideas and innovations that in turn
connect with other ideas and innovations, which likewise stimulate the development of
new ones [25]. An emerging process of transformation and structural change is generated,
which cannot be anticipated a priori [25–27]. The territory is expected to constitute a
privileged space within which these chains of ideas, innovations, and connections are
produced. Especially when it is reasonable to expect that the actors are going to be
favored by interacting with other actors on these same terms, and which are also very
close concerning their expectations, worldviews, and values [28]. Hence, in this article,
we support the hypothesis that there is a need to assess the impact of SSE as territorial
driven. Because, in coherence, with the open nature of the interaction and change in
complex systems [26], the stakeholders will define themselves by the process of structural
transformation itself, while they will also give it feedback. This is what we are going to
conceptualize in more detail below with the help of the micro–meso–macro approach, but
connecting it with the territorial roots of the SSE.

2.1.2. The Values of the SSE: Motor of Transformation and Basis of the Development
Trajectory and Its Rooting in the Production System
The Micro–Meso Articulation

We are defending the hypothesis that in the context of clusters in developing countries,
SSE may be the engine of a change in the dominant development model in the territory.

This development model consists of the emergence of new economic activities and
a new development path in the territory [28]. To support this hypothesis, we devel-
oped an evolutionary approach that emphasizes the generation of micro-variety (actors,
competencies, relationships, and values) at the heart of change [25,27,29–32]. Now, in
the micro–meso–macro evolutionary approach [15,16] being defended, innovations and
changes do not occur when they are generated by an entity or organization (micro), but
through a meso-trajectory of generation, adoption, diffusion, and institutionalization of
these innovations (meso-rule) in the set of entities or organizations that define a popula-
tion. These meso-rules are new routines in the behavioral, cognitive, technological, and
socio-organizational fields [15,16].

The macro-order is generated through the adjustment between different meso-trajectories.
Therefore, the deployment of a meso-trajectory can destabilize it, which frequently does
not happen because there is a set of institutions or meta-institutions that operate at a high
level of abstraction (values, beliefs, etc.), which allow coordination behaviors, limiting the
variation margins of the meso-trajectories, so that they are compatible within a macro-
order [16,33,34].

From an evolutionary perspective, the macro-order supposes the existence of a be-
havior pattern and this can only happen when there is a structural coherence between the
activities that make up this order [25]. This reasoning is very important to appreciate the
macro level of incidence of SSE from a new perspective. The core of the approach that
concerns us constitutes the passage from the micro to the meso. We will anticipate that it is
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the internal heterogeneity of the aforementioned population, which can promote both the
institutionalization of change and the transformation process itself.

In this sense, emphasis is placed on the need to focus on the capabilities of the SSE
to reach the underlying problems (of inequality, discrimination, etc.) [4] or, as previously
advanced, the need to institutionalize individual SSE initiatives [23]. In Latin America,
Coraggio has pointed out that, “there is a clash between: (1) The urgent survival needs of the
impoverished and excluded sectors, as well as the targeted public programs of individuals
or small groups related to self-employment designed to deal with this urgent situation;
and (2) The longer time frames required to give proper consideration to the possibilities
of building a system of SSE and to allow for the cultural changes it entails.” Both levels
are needed. At the very least it is necessary to intervene at the first level while keeping
the second level in mind, to shift from a micro to a meso-level perspective (promoting
articulation, complementarity, in territories, and communities)” (Coraggio) [24].

Our perspective also places the micro–meso articulation as being of vital importance
for the SSE, but placing more emphasis on the dynamic and all-encompassing virtues of the
SSE. In effect, we argue that the actors, competencies, relationships, and values of the SSE
can promote a transformation in clusters and territories by promoting interaction between
actors that are at the same time similar as well as different. This capacity of the SSE will be
supported by two key elements. First, the ability of SSE values to bring together different
players who share a series of world views and essential values in the face of the status
quo, represented by the dominant actors [10,13,14,32,35]. These values are supported by
a set of principles “involved in the institutionalization of new economic activities” [24].
Principles that go from the market or the in-depth use of power relations, which are usually
used by the dominant actors [14,24,36], to other values more typical of the SSE, such as
reciprocity, fair trade, redistribution, non-exploitation of work, non-extractive development,
responsible consumption, the transformation of property relations [24], and the recognition
of knowledge from other actors, transparency, trust, and non-discrimination [13]. Second,
linking the SSE to the productive system gives it a potential capacity to transform the
development model. Thus, for example, Coraggio [24] highlights that policies to stimulate
the development of new forms of production should be seen as a necessary complement to
redistributive policies.

The combination of both elements gives the SSE entities the ability (so far dismissed)
to have an impact on the territory. It has been argued that the principles and values of
the SSE lead them to commit to the needs of the community in which they operate. This
can favor both a commitment to local development initiatives (which favors the inclusion
of groups with difficulties/disadvantaged groups), as well as a predisposition to address
environmental problems and to attract people committed to both, inclusiveness and equity,
as well as to environmental sustainability [37,38]. Now, the connection with the productive
systems in the framework of clusters in Latin America, means that there is an impact at
a deeper level, from a structural perspective, in which the SSE and its integration in the
territory can promote a process of change and transformation through a new development
model. From this perspective, on the issue of inclusiveness, it is not only about showing the
capacity of the SSE to develop programs and activities that incorporate people and groups
with difficulties into employment and services. It is about showing that the SSE, because
of its values, socio-economic, and organizational characteristics, promotes a shift towards
a development model based on previously marginalized resources, actors, capacities,
and relationships.

In the same way, these values and worldview, are what make a certain type of institu-
tions (rules of the game) and coordination mechanisms between actors based on reciprocity,
trust, recognition, and acceptance of grass-root knowledge (for example, a tacit character
and based on the experience of the others) [13,36]. This then causes a type of embed-
dedness [39] and an organized (cognitive, organizational, and institutional) proximity
between actors [20,21,40], which constitutes an essential condition for cooperation between
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actors so they can introduce innovations in industrial ecology (the use of waste from some
productive activities as inputs to others, as occurs in natural ecosystems) [13,41,42].

In this section, we have shown that the essential drivers of micro–meso articulation
and the basis of the role of the SSE to drive this process are: the generation of micro-
diversity that SSE entities can set in motion and the capacity of the SSE itself to bring
together various actors, linked in turn, to the nature of their values and the roots of the
SSE in the production system. Both engines define the transformative capacity of the SSE,
which is at the core of this article. Now, these two engines operate concretely through their
articulation with the organizational characteristics of the SSE, and this will allow us to
deduce a series of transformation channels promoted by the SSE.

The Channels of Transformation Carried by the SSE in Terms of Territorial Networks

It should be noted, on the one hand, the link between values and principles of the
SSE are shared by actors who do not always belong to the SSE, but who are marginalized
(in various ways) by the status quo, and, on the other hand, the development of SSE’s
innovative initiatives from the production system itself. These two elements have another
essential implication from the (meso) perspective of the institutionalization process of
the SSE’s innovations [23]. It is about the SSE capacity to promote the development of
a whole series of practice, epistemic, and political communities among different actors
capable to spread transformative impulses from the micro to the meso level, creating a
transformative territorial network [13,25]. This ability of the SSE proceeds in three essential
ways. First, the organization of the SSE into second- and higher-degree entities gives them
a great capacity to spread the new routines among all the other SSE entities that are related
to each other [43,44]. This is an area in which agricultural cooperatives have played an
essential role because they constitute the paradigm of commitment to the community
and the territory highlighted above. This commitment leads a cooperative, concerning its
members, or in a second-degree cooperative concerning its base cooperatives, to exercise
its voice in the sense of Hirschman [45]. For example, when the production of the members
or the base cooperatives, respectively do not meet the quality standards required for the
successful commercialization of agricultural production, the cooperatives do not suspend
these members, or these base cooperatives (exit), nor do they maintain the relationship as
if there was no problem (loyalty). On the contrary, what cooperatives do is express (voice)
their dissatisfaction with the situation and systematically demand, as well as aid, members
to improve their routines and achievements. This enables the cooperatives and grass-root
cooperatives to raise the skills and capacity for innovation of their members [43]. However,
in the framework of social and political realities where cooperatives are systematically
captured and denatured by the dominant political-economic powers, other collective
entities such as associations could play a similar role.

Second, through the specific resources and know-how of the territory. The commit-
ment of cooperatives and other entities of the SSE with the community and the territory,
places them in excellent condition to mobilize a set of resources that are the result of
collective-learning processes developed by local actors when dealing with productive,
organizational, and commercial problems [19,46], as well as the in-house know-how de-
veloped by the actors who actively participate in this process. It is a process in which the
cooperatives and other entities of the SSE reinforce the ties of their organizations with the
community and the territory through a whole web of social relations and social capital
linked overall to the productive system [47].

Third, due to the richness of inter-sectoral relationships that innovative actors fre-
quently carry in clusters of developing countries. This is usually associated with the
development of a great diversity of venture activities in the territory by the most proactive
and critical actors with the status quo, as a way to face uncertainty and improve their
resilience. The growth of this productive diversity makes the same (more dynamic) local
actors belong to and vitalize different practice and epistemic communities, which operate
with different values, organizations, and knowledge. This process is going to have a special
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scope in terms of creating a space of structural coherence when the activities of these
pioneering actors develop simultaneously, not only in different links of the sugar value
chain but also in various value chain activities (of clusters and economic sectors) [48].

Succinctly, we understand from the above, the need to move from a stakeholder
driven to a territorial-driven evaluation logic. We mean that the territory itself channels
an essentially “meso-generating process” of a whole set of connections and interactions
between actors that diffuse and amplify in complexity the innovative SSE initiatives,
toward: (a) other SSE entities; (b) other entities that behave with the same principles and
values or (c) other entities that only share certain world views and values; and (d) diffusion
of routines or innovations by exaptation, this is to serve a different objective for which
it was originally developed [49]. However, we should not underestimate “the capacity
of appropriation and co-optation of any forms of innovation by corporate power in the
dominant food system” (Rossi et al.) [2,50], and that could completely neutralize this
transformative power of innovation by exaptation carried out by entities other than SSEs.
All this makes it difficult to define a priori the stakeholders that ultimately benefit from the
impact of the SSE.

The Characterization of the Generation Process of New Connections

Now, this creative process of generating new connections is a process with fewer fea-
tures of indeterminacy than those contemplated in the general explanation of Metcalfe [20].
This is because in our framework, as in the reality that it is intended to represent, there is
polarization and fragmentation (social, political, and economic) that causes the actors to
only selectively engage with certain actors. The shared values then are those that define
the top priority when selecting the actors with whom they will be preferentially linked.

This process of expansion of innovations in the territory, only partially indeterminate,
allows us to see the meaning of the macro-order in a new light. Indeed, we have highlighted
above that the deployment of meso-rules by meso-trajectories generates tensions, but
also evolutionary opportunities [44], in other meso-rules and meso-trajectories and can
destabilize the macro-order that links the different meso-rules [16]. We have also seen
the importance of a series of institutions that operate at a high level of abstraction (meta-
institutions) to regulate the macro-order, thanks to the establishment of certain limits to
meso changes so that they do not destabilize the macro-order [16]. “The [macro] order
produces a pattern” [7,25], in such a way that there must be a certain structural fit between
the meso-rules so that a minimum coherence is generated, which is often very complex.
This is where the question of intermediary actors that can generate a space of confluence
between different development paths arises [28], that in regions and clusters of developing
regions are often the reflection of different meso-rules and meso-trajectories. This is also
a crucial aspect from the perspective of shaping spaces for overcoming socio-economic
fragmentation, capable of leading to the shaping of more integrated and less polarized
realities, and therefore more coherent from a structural perspective.

This space capable of expanding to the macro-order, understood in a structural sense,
opens a new field of research for the assessment of the impact of the SSE. For example,
given the predominance of extractive behaviors [24], and little concern for efficiency in the
clusters of Latin America [32], the attitudes that seek better use of resources through the
industrial ecology could generate a broad cross-sectorial space. This process could stimulate
a movement shared by various actors (such as companies, technicians, researchers, and
public officials) at the system’s margin, those who are uncomfortable with the status quo
and are willing to change it [14]. This movement could contribute to the territorial extension
of some of the new routines and innovations driven by the SSE values and defended by SSE
entities and other leading actors of the network, and the progressive shaping of discourse
in favor of a transformative frame [51], more extensive, with more options to sustainably
transform the cluster. Nonetheless, the synchronous coexistence of different discourses or
even of different socio-technical micro-systems is highly probable.
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2.2. Methodology and Information Sources

The empirical objective of this article is to explain the transformation process of the
Veracruz sugarcane cluster and identify the actors, competencies, and relationships that
drive this process. The central hypothesis to be shown is that the scope of the SSE goes
far beyond the importance and presence of the entities with a formal legal structure of
SSE. Consequently, a reality in which the dominant (public and private) actors capture
some lawful entities of the SSE, defines an exceptional case to contrast this hypothesis. The
research is based on a qualitative methodology with field visits and 110 in-depth personal
interviews conducted between 2017 and 2021. A closed questionnaire was used for 43 key
informants (23 experts, 8 local politicians, and 12 researchers) and an open questionnaire
for 67 stakeholders (28 farmers, 4 farmer associations, 9 sugar mills, 16 piloncillo makers
and 10 entrepreneurs). A pilot study was conducted to check the relevance of the questions
by interviewing five reliable actors. In general, it was sought to delve into the origin of the
business, their markets, the internal and external relations, and the nature of their networks
and innovations.

The sample intentionally includes all the sugarcane players. However, considering
the objective of this research, the sample gives special importance to the actors that be-
long to the SSE (Union of Piloncilleros de Veracruz—UPV- and Asociación de Cañeros
Independientes—ACI-) and to the emerging business initiatives that belong to the ESS, or
that are organized following the principles of the ESS. The group of experts, based on their
reliability and leadership, are businessmen, professionals, public servants, researchers, and
university professors.

The sample was made using the networking or snowball technique that increased
with the contacts of the interviewees until the saturation of the information was achieved.

The interviews were audio-recorded and transcribed to obtain the results by making
a systematic language analysis. It was sought to clarify: who are the actors that lead the
generation and diffusion of innovations (social, environmental); the type of link (direct or
indirect) that they have with the SSE, and their involvement in the innovation processes in
the territory. Special attention was also paid to the processes of generation of organized
proximity and shared identities between actors, in so far as they can constitute the basis for
the creation of networks of diverse nature and scope between them. The main blocks of
questions directed towards the different actors in the value chain were the following. Origin,
motivation, and form of organization of the entrepreneurial initiative. Main products and
markets. Leading innovations developed in recent years and actors participating in them.
Main forms of cooperation, main networks with other companies and institutions, main
principles and values that guide business activity, and main elements that help bring them
closer to or distance them from other actors in the territory. Role of insertion in markets and
external value chains as a mechanism for consolidating and/or changing existing routines
in the sugarcane cluster.

3. Results

3.1. SSE as a Driver of Structural Change in the Sugarcane Cluster in Veracruz (Mexico)
3.1.1. Historic Roots

Historically, the high mountain region in Veracruz, Mexico, has stood out since colonial
times for its economic importance since the sugarcane plantation was favored, which is a
sector that has been the economic and social engine of this territory. The VC (value chain)
of sugarcane extends to consumers in the countries that make up the United States–Mexico–
Canada Agreement (USMCA), but sugar production in this region is sold as a commodity,
without adding more value to the GVC (global value chain). Currently, it has a crowded
rural-urban territory with 65 urban centers, abundant water, and biodiversity [13,52].

The purpose of the USMCA, the extension of the North American Free Trade Agree-
ment (NAFTA), is to give the region advantages to compete with the Asian giants, incorpo-
rating some axes of the Circular Economy and the Sustainable Development Goals (ODS).
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There is also the challenge of stopping corruption. The relevance of the economic actors in
this territory to face these challenges is set out below.

3.1.2. Internal and External Cluster Organization: The Formation of Two Polar Networks

The (external) insertion of the cluster as a whole in USMCA has contributed both
to the consolidation of a conservative network and to the emergence of a transformative
network [13]. Now, we can better understand these networks if we take into account that
they diverge both in their organization within the Veracruz cluster and in the organization
of their relations with the outside world.

External Dependency and Internal Hierarchical Organization: The Conservative Network

The integration of the Mexican sugar sector into NAFTA in 1990 has simultaneously
defined two radically different socio-economic realities. On the one hand, the vertical
integration to the GVCs, driven by powerful multinational actors, “has had a strong
negative impact on agricultural products, on the quality of employment and on the envi-
ronment” [53], accelerating migration and fragmenting knowledge that drives innovations.
These large multinational groups operate in many other activities, including the food
and beverage industry, and have taken important positions in the traditional sugarcane
production mills (with an increase in control over agricultural production) and maintain
close ties with the public powers. They also have solid connections with universities and
national research centers linked to sugarcane cultivation, forming a conservative network.
This network focuses its innovations on the field of agricultural production and, within it,
on scientific–technological aspects. In this way, local knowledge based on experience is
largely neglected, marginalizing the actors who possess it, and making it difficult for these
local actors to have access to new scientific–technological knowledge [13].

On the other hand, aided by globalization, different Mexican SMEs have appeared,
benefiting from the territory’s competitive advantage to compete on the international
market with more specialized products and services. This way, a transformative network
will be formed around this local resource that is opposed to the status quo represented by
the conservative network. As a consequence of the greater circulation of local resources,
the value chain expands within the territory [13]. From 1990, the Mexican sugar sector
was “cartelized”, guarantee prices for sugar cane and exchange quotas for sweeteners
(cane sugar and corn syrup) were set between countries [54]. Government actions (laws
and policies) are shaped by the interests of different networks and levels of power. The
conservative network is made up of the large corporate groups highly integrated into
globalization (Cornbelt, sugar industry, and US oil refineries). National business groups
and organized groups with great social and political power are also incorporated into this
network, such as farmers’ associations (Confederación Nacional Campesina—CNC- and
Confederación Nacional de Propietarios Rurales—CNPR-), sometimes infiltrated by drug
trafficking. This power dynamic in the conservative network shows little commitment to
health (healthy food) and fair trade, key dimensions for socio-technical change. By being
isolated from these objectives (socio-technical and environmental), and by ignoring the
inclusion of new actors and knowledge, the opportunity of insertion into the territory and
in other economic sectors of the sugar cane cultivation and the sugar mills is reduced [13].
In the last two years, the CNC has managed to free itself from its traditional ties to the
PRI (Partido Revolucionario Institucional) and now acts with notable autonomy and
independence from the political parties.

The opportunities to promote inclusion through cooperative initiatives (especially
agricultural ones), and other forms of SSE are captured since their formation by some actors
of this conservative network, to divert public money and for electoral purposes: “federal
deputies ask us for 10% or up to 50% of the money destined to the formation of agricultural
cooperatives” (interviews with the cane, coffee, and papaya producers 2016–2020).

In terms of Industrial Ecology initiatives within this conservative network, they are
based on inter-industrial relationships, such as the use of biomass to produce electricity for
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self-consumption and the usage of some by-products as inputs in other establishments to
produce feed and fertilizers [55]. However, these inter-industrial relationships occur within
the same company [13]. This together with the vertical integration of the VC favors the
concentration of public spending on R + D + i in a national scientific–technological–political
system, which restricts its scope of research to a very limited field. The network of actors
that make up this system, includes the actors aforementioned and the national public
research centers, public universities, main political parties, and government officials. So, as
the sugarcane crop is basically destined for sweetener production, research in this only line
is carried out, but its creation potential of other products is not recognized (biodegradable
containers, paper, building, fabrics, medicines, solvents, etc.) that may include opportu-
nities for specialization and entrepreneurship supported by the resources (human and
natural) within the territory. This limits the inter-enterprise exchanges that stimulate socio-
organizational innovations, restricts the opportunities to the now marginalized actors, and
the scope of environmental protection [13,36] (see Table 1).

Table 1. Business behavior according to subsectors of the value chain in the conservative and transformative networks
(results expressed in %).

Different Areas of Business
Behavior

Total
Firms in
Absolute

Values
54

Group of Conservative Actors
AV 32

Group of Innovative and
Intermediate Actors

AV 22

Agricultural
Suppliers

AV: 1

Small
Farmers

Ejidatarios
AV 21

Sugar
Mills
AV 6

Sugar
Mills

Services
AV 4

Sugar
Ser-

vices &
Trade
AV 2

Medium
Farmers

AV 8

Sugar
Mills
AV 2

Piloncillo
Produc-

ers
AV 10

Kind of
products and

services

Generic 77.8 100.0 100.0 100.0 100.0 0.0 100.0 100 0.0

Specialised 40.7 0.0 0.0 0.0 0.0 100.0 100.0 100 100.0

Origin of
companies

Local 81.5 0.0 100.0 0.0 25.0 100.0 100.0 100 100.0

National 14.8 100.0 0.0 66.6 75.0 0.0 0.0 0.0 0.0

International 3.7 0.0 0.0 33.4 0.0 0.0 0.0 0.0 0.0

Sales markets
for products
and services

National 100.0 100.0 100.0 100.0 100.0 0.0 100.0 100.0 100.0

NAFTA 50.0 0.0 0.0 100.0 0.0 50.0 100.0 100.0 100.0

Resto of the
world 13.0 0.0 0.0 100.0 0.0 50.0 0.0 0 0.0

Types of
innovation

On process or
product 50.0 0.0 0.0 15.0 100.0 100.0 100.0 100.0 100.0

On Market 37.03 0.0 0.0 0.0 0.0 100.0 100.0 0.0 100.0

Ecological of
technological

kind
90.9 100.0 100.0 100.0 0.0 100.0 100.0 100.0 100.0

Ecological of
social and or-
ganizational

kind

25.9 0.0 0.0 15.0 0.0 100.0 0.0 100.0 100.0

Source: Own made, based on interviews with enterprises (2017–2020) and Gallego and Tapia 2021.

The Spur to Change from a Transformative Network by the Actors That Drive the
SSE Values

Actors and Values

Dissimilar to the conservative network dynamics by the large and powerful political
and business groups, a territorial transformative network emerges [13,14] The diffusion
effect of this transformative net is vital because, unlike the powerful lobbies of the con-
servative network, they do not depend so much on political–economic negotiation power,
as on their ability to recruit new actors and locally rooted knowledge, and from their
relationships with each other. The actors that form this transformative network are small
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and medium farmers, local associations, and local SMEs (suppliers of sugarcane, biomass,
raw material and packaging, biofuel, healthy and/or traditional foods, export services,
administration, recycling, IT, and logistics for resident companies), as well as regional uni-
versities that favor the integration of local knowledge, preparing professions ingrained in
territorial needs, with a more technical profile. This group of actors spearheads specialized
services and products as well as innovation activities ecological of social and organizational
type (see Table 1). Although many of these SMEs are not formally entities of the SSE; in
fact, they follow the principles of internal work organization of the SSE (see Table 2). These
ventures assume horizontal and non-hierarchical forms in their structure, so then stimulate
the internal participation of all members (transparency and cooperation), placing them
sociologically very close to the SSE (SMEs Interviews 2017–2020).

Table 2. Different democratic and SSE values appreciation.

Cooperation Trust
Capacities
Acknowl-
edgement

Transparency
Influence Re-
lationships

Actors total
on absolute values

(AV): 45
15.6 17.8 17.8 55.6 24.4

(A) Government actors AV: 4

CONADESUCA
CIDCA

SEP
City officials

25.0 0.0 25.0 0.0 0.0

(B) Group of conservative actors AV: 34

Agricultural supplier
producers and services

AV 28
0.0 14.2 7.1 35.7 21.42

Sugar mills
AV: 6 0.0 0.0 0.0 33.3 50.0

(C) Group of Innovative actors AV: 7

Services, trade &
piloncillo makers 85.7 57.1 71.4 71.4 28.6

Source: Own made, based on interviews with actors (2017–2020).

The relationships between the sugar cane cluster’s stakeholders make up two different
networks: the dominant conservative network includes transnational and national sugar
groups that are in charge of lobbying political actors and main associations (CNIAA,
ejidatarios and Confederación Nacional de Propietarios Rurales—CNPR-), and promoting
agricultural research with R&D national system (see Table 3).

The actors in the transformative network are cross-linked with other economic sectors,
by affinity mainly with groups more committed to egalitarian values (cooperation, trust,
acknowledgement of capacities and transparency). They are the Asociación de Cañeros
Independientes (ACI), Unión de Piloncilleros de Veracruz (UPV), local SMEs, medium
farmers, some practice and epistemic communities, and local researchers. In this second
network, the proximity (geographic, social, organizational, and ethical) generates inclu-
sive innovations, with actors and knowledge rooted in the territory and mechanisms of
agglutination around environment protection [13].

A group of intermediate actors work with both networks, they are the independent
sugar mills, SMEs, universities, and researchers, all locally rooted (see Figure 1).
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Table 3. Relations of R&D system with the conservative, intermediate and innovative network actors.

Actors in the
Scientific and
Technological

System

Group of Conservative Actors Group of Innovative and Intermediate Actors

Agricultural
Suppliers

Small Farmers
Ejidatarios

National
Sugar Mills
and CNIAA

Sugar Mills
Services

Sugar
Services and

Trade

Medium
Farmers

Local Sugar
Mills

Piloncillo
Producers

Farmers
associations

CNC Y CNPR

 no relationships  with relationships

NATIONAL GOVERNMENTAL SCIENTIFIC AND TECHNOLOGICAL INSTITUTIONS

CONADESUCA
(*)

        

CIDCA (*)

        

INIFAP (*)

        

COLPOS (*)
        

UNIVERSITIES AND COLLEGES (REGIONAL)

VERACRUZ
UNIVERSITY
Agricultural

Sciences college         
VERACRUZ
UNIVERSITY

Chemical
sciences college         

ITESM (*)

        

UTCV (*)

        

* CNIAA Cámara Nacional de las Industrias Azucarera y Alcoholera
National Chamber of the Sugar and Alcohol Industries

* CONADESUCA Cámara Nacional de las Industrias Azucarera y Alcoholera
National Chamber of the Sugar and Alcohol Industries

* CIDCA Centro de Investigación y Desarrollo de la Caña de Azúcar
Sugarcane Research and Development Center

* INIFAP Instituto Nacional de Investigaciones Forestales, Agrícolas y Pecuarias
National Institute of Forestry, Agricultural and Livestock Research

* COLPOS Colegio de Postgraduados en ciencias agrícolas
Postgraduate College of Agricultural Sciences

* ITESM Instituto Tecnológico de Estudios Superiores de Monterrey
Technological Institute of Higher Studies of Monterrey

* UTCV Universidad Tecnológica del Centro de Veracruz
Technological University of the Center of Veracruz

Source: Own made, based on interviews with actors (2017–2020). * refers to the name of the institution.
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Figure 1. The limited scope of SSE legal form in the conservative and transformative networks.

Figure 2 shows the same network map, with the links of meso rules diffusion through
the different mechanisms (values and organizational principles) of the SSE. It also shows the
differences between the two groups of SSE entities (one made up with farmers associations
belonging to the conservative network, and the other with UPV and ACI belonging to the
transformative network) (see Figure 2).

Figure 2. Links of meso rules diffusion through the different mechanisms: the expanded scope of the
SEE entities. Source: Own made.
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The Emergence of the Shorter Supply Chain

Linked by this vision on proximity and trust, members of SSE local associations,
(such as the Unión de Piloncilleros de Veracruz (UPV) and the Asociación de Cañeros
Independientes (ACI) and other actors who are not part of the SSE, but who share some
of its principles and values, are connected. The actors meet, organize, and offer their
goods and services among themselves, creating a shorter supply chain and a more circular
sustainable (socially, environmentally, and economically) development process within
the territory.

The UPV was created in 2005 with approximately 200 medium-sized cane produc-
ers/owners from the municipalities of Huatusco and Zentla Veracruz. They are artisan
manufacturers of piloncillo (artisan sweet) that saw the need to rely on a quality stan-
dard/certification for their manufacture. This standard/certification requires that 100%
pure cane juice is used to obtain a culturally recognized product of high nutritional quality,
using renewable energy, thereby creating a cycle that protects the ecosystem. “To leave a
better planet for our children” (interview with a piloncillo maker, 2018). This statement
shows the commitment with the territory as a key to the cultural and institutional proximity
among local actors. The associates are professionals and entrepreneurs who grow sugar
cane and, unlike the small owners (ejidatarios), obtain better yields in their crops, and hire
harvest groups (workers who organize informally). In this way, they not only disseminate
the demands for improvement and the obligation to comply with a series of norms and
standards (meso-rules) for all members of the association following the operating model of
agricultural cooperatives, but they also push to improve the groups of workers who run as
wage earners for a significant number of farmers (inclusiveness). As we will see below, the
piloncillo makers also operate and improve other areas of the production, marketing, and
the sugar cane value chain and its derivatives. Jointly they diversify their yields with other
crops, livestock, and trees to serve specialized markets that demand quality and natural
products (environmental innovation). This association enabled them to take advantage
of their personal relationships (neighbors, relatives, and colleagues) and cultural identity
(most are descendants of Italian migrants or their neighbors), coordinating their knowledge
and vision of development to solve the problems they are faced with (intermediaries,
health, environment, transparency, employment, security, etc.). The partners strengthen
the density of their relationships by including some small farmers (ejidatarios) who share
this vision, and expand into a series of activities (commerce, transportation, leisure, and
services) that broaden the value chain within the territory. At the same time, through the
USMCA, they are engaged with markets, practice and epistemic communities in the USA
and the rest of the world, updating their formal and empirical know-how. Driven by the
same values (trust, cooperation, and transparency) and vision that brings together actors
of the transforming network, and based on proximity (geographical, social, organizational,
and ethical), small and medium-sized sugarcane producers, tired of the corruption and
the few benefits that they obtain from being forced to depend on one of the main pro-
ducer associations (Comisión Nacional Campesina—CNC- y CNPR, which belongs to the
Institutional Revolutionary Party (PRI)), join independent associations [13].

For example, in the municipalities of Omealca Veracruz and its surroundings, the ACI
was created with the support of another political party. The purpose of this association
was to provide greater transparency over the management of the resources that are used to
improve the harvest yields (reduction in the waiting time of the trucks that transport the
cane from the fields to the batey to unload them, detection of pests, the price of implements
and products for till and harvest, shared load transport, etc.) [13]. The ACI also coordinates
health campaigns, scholarships for students, sports tournaments, and participates in the
local religious festivals.

It must also be taken into account that Mexico’s insertion into NAFTA and later
into the USMCA, makes the actors from the other two more developed countries of the
agreement (especially the USA) monitor the behaviors of the Mexican actors with whom
they cooperate. Thus, recently the car manufacturers of the USA filed a complaint against
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the non-transparent practices of Mexican unions in this sector, which has led to a radical
change in union representation in this sector. Everything points in the direction that a
similar process could be taking place in the sugarcane cluster. They are, therefore, facing an
external exercise of the voice in the presence of the behaviors considered inappropriate by
the Mexican partners belonging to the same network. By forcing a change in the routines
of some actors (associations) of the conservative network of the cluster, they can also
change the framework of the relationships within the transforming network as well as the
relationships between both networks. In effect, on the one hand, they represent support for
the change in routines already initiated by some actors within the transforming network.
We are thinking, for example, of the emergence of the ACI, which, as we have seen,
came about due to the dissatisfaction of many producers concerning the other traditional
associations integrated into the conservative network. On the other hand, it can turn these
newly emerged associations into references of their peers in the conservative network.
Thus, this process can bring about, unintentionally, external actors as vectors of change and
external intermediaries that contribute to the creation of new meeting space (transparent
and trustworthy) between different networks and, consequently, to the expansion of a
structural coherent space meso–macro.

The ambivalent role of the insertion into the GVC and, in particular, into NAFTA and
USMCA, based on the dynamics of change in the sugarcane cluster derived from all of
the above. The insertion into groups with interests in other sectors (fuel, food, beverages,
etc.) and the encouragement of vertical integration around the mills generates inertia,
because it minimizes the interaction with other actors and with local forms of knowledge
and reinforces the actors and dominant routines of the conservative network. However,
as some of these routines of its Mexican partners go against their economic interests, the
external actors react by becoming determined agents of change and with a reach that can
transcend the conservative network itself.

The Role of Intermediate Actors

The transformative net integration includes actors that can be considered intermedi-
aries between the two polar networks (local independent mills—San José de Abajo and
Motzorongo-, R&D system, and SMEs from other regions and other sectors). The double
actors that make up this intermediate network are organized crosswise and horizontally,
they create relationships with other communities of practice and epistemic communities
and markets that sometimes coincide, but often are different from the relationships that
the other two networks have. By including local knowledge, they carry out their research,
with local universities, with their suppliers, other professionals, and with other sectors and
countries. The processes of these actors are also more transparent and specialized, using
and developing local resources (human and material), which include a greater diversity of
activities and, as a result, the products are more specialized and comply with international
quality standards (SMEs interviews 2018). Although the innovations that are produced
here have an impact on the territory, very slowly they can reach diffusion/transmission
(meso) in the context of violence and corruption that prevails in the territory. That is why,
these actors strengthen their relationships in safe spaces, such as in local events (sports,
religious, and cultural), school, or family, “where the attendees are well known and for a
long time” (interview with a manager of independent sugar mill, 2018). Along with this
intermediation work that some actors can often carry out on an individual basis, it is also
important to highlight the special capacity to take on this role of intermediaries between
polar networks played by some actors integrated into collective entities.

In this sense, along with the leading piloncillo makers who play a key role in the
dissemination of norms and standards among other piloncillo makers, but who are much
more advanced than the vast majority of small owners (ejidatarios), there are other pi-
loncillo makers who are more followers than leaders who can also play an important
role. In effect, this condition of followers makes them suitable references for some restless
ejidatarios who would like to modernize their productive and commercial practices but in
a non-disruptive way. This discussion shows that in this case, the conditions are optimal
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for a perfect combination to be made between the degree of homophily (similarity) and
heterophily (difference) among actors. This is key so that the actors involved are similar
enough to be able to imitate one another but are also sufficiently different so that informa-
tion and new routines can flow between them [56]. Some non-leading piloncillo makers
would be imitated by some proactive ejidatarios, which would actually provide positive
feedback on an important kind of actor in the conservative network. Now, in addition
to this combination of similarity/difference between the actors, which encourages the
dissemination of innovations of the two networks, there is another element that is vital
in the ability of the actors to bridge between both network groups especially linked to
agricultural production. It is that agricultural production best represents the structural
bases of the productive system, where the key aspects of inequality, discrimination, and
environmental problems will be defined, as well as the terrain where to most effectively
attack all these imbalances.

4. Discussion and Conclusions

This article is part of recent works that have defended the SSE’s capacity to transform
the economic model [2] and the institutions of socio-economic regulation [17] as a starting
point and nucleus of assessment of the importance of the SSE. In this case, our article
presents itself as a novelty, in that it adopts an evolutionary and territorial perspective.
This allows us to see in a new light this transformation capacity of the SSE and, conse-
quently, the way to value and measure it. Thus, it is a question of deepening the research
line opened by the works that have emphasized the importance of assessing the SSE’s
incidence beyond the direct weight that their entities have [4], the analyses that highlight
the importance of the transition from the micro to the meso [4,5,24], or even the key role of
its institutionalization [23].

This discussion section and conclusions will focus on this transformation capacity of
the SSE territory, highlighting three dimensions of the process: (a) the territorial-driven
approach; (b) the role of meso dynamic; and (c) the economic policy perspective.

Regarding the first aspect, what differentiates our article from those works is that
it defends and provides evidence in favor of the hypothesis that the SSE transformation
capacity goes beyond the importance of its entities, but its path cannot be limited a priori to
stakeholders (interest groups), this being the “stakeholder-driven approach” [5]. In effect,
we advocate a “territorial-driven approach” because we consider (as was theoretically
and empirically evidenced) that the SSE effective field of influence (and, consequently, the
stakeholders) cannot be defined a priori but are the result of a creative and open process of
interaction of ideas, innovations, and connections [25] driven by the territory itself. How-
ever, because it is guided by the territory, it is not an indeterminate process, as Metcalfe [25]
argues, but only partially indeterminate. Indeed, it is shown that the SSE values are what
allow it to expand its sphere of action, through a “transformative network” creation, which
encompasses many more actors than the formal SSE entities, but it is selective. In other
words, the cumulative sequences of innovations and connections are essentially limited
to actors who share worldviews and values, although these too are transformed by the
process. This transformative network demonstrates the capacity of local actors to challenge
the capture of SSE entities by the established political–economic network [10,32,36,57]. This
process is possible because SSE’s entities and other entities that do not have the legal SSE
form, but follow their routines and principles of organization, are capable of generating
creative processes around themselves. This includes not only innovations generation but
also their diffusion among a wide spectrum of actors in the territory. These actors are
progressively enrolled in the new transformative network [13]. This enrollment occurs
through a set of communities of practice, epistemic, and political, which are based on
(and contribute to extend) shared expectations, worldview, and values. In addition, this
process supports the embedding of the SSE in the production system. This means that
inclusive and environmental innovations (for example, industrial ecology) have a greater
scope than has been considered so far in the literature. Indeed, as the Veracruz sugarcane
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case shows, inclusive innovation allows actors to emerge and enroll in the transformative
network, whose resources, knowledge, and relationships have been marginalized from
the productive system until now. A transformation that goes far beyond redistributive
processes in the form of helping disadvantaged actors [24]. This transformative network
that was formed in Veracruz also promotes the adoption of industrial ecology innovations
through inter-sectoral cooperation between actors based on organized proximity [13]. Ul-
timately, it is the endogenous linkage of the SSE that gives it this enormous, and at the
same time, open potential for territorial transformation. However, the development of a
micro–meso–macro approach allows us to advance our understanding of the (dynamic)
forces that guide this process.

In fact, and as a second highlight of the article, the micro–meso–macro approach
that we have followed, and whose development we are trying to contribute in this article,
has argued that changes occur in the meso domain; that is, while a new rule (routine
or innovation) is diffused among the entities of the same nature that make up a popula-
tion [15,16]. Now, based on our article, it is possible to defend the idea that the population
of entities cannot be defined a priori, but rather is defined with the process of generation
and diffusion of innovation (meso-rule). Hence, the need for a territorial-driven approach
to understanding the ultimate reach of the SSE, and also, the possibility of building a
typology of mechanisms for the diffusion of innovation from the SSE that could expand
the number of actors (population) who adopt the innovations even beyond the area of
reach of the SSE entities. In this sense, it has been possible to demonstrate the strategic
role of several agricultural associations and other entities that follow the principles of
organization of the SSE in the dissemination of new routines, and the formation of a broad
transformative network that houses a large number of actors that end up being in the orbit
of the ESS. Therefore, we can conclude that as the meso-rule that originated in the SSE
spreads to increasingly different actors, the greater, is also the structural (macro), scope of
the diffusion and institutionalization of the meso-rule and, therefore, its impact is also more
comprehensive. Following this reasoning, we expose an inclusion effect associated with:
(1) the promotion of activities based on new organizational principles; (2) the mobilization
of knowledge, which by itself, is marginalized by the dominant network; (3) the use of
proximity relationships between actors; and (4) a key aspect that has not been very promi-
nent until now, and that causes our work to the surface, is that through the simultaneous
affiliation of the same entrepreneurs to several very different communities of practice, can
generate a cross-sectional diffusion of some meso-rules. While this process could desta-
bilize the macro-order [16], and generate opportunities in other areas [44], it could also
broaden the scope of the transformative process and extend along with it the macro-order
from a structural perspective. Indeed, through the dissemination of the meso-rule, new
spaces of structural coherence are opened between productive activities that are part of the
same value chain or different value chains that intersect at some points.

In the following Table 4, we present some basic aspects of this theoretical framework,
connecting the specific features and actors of sugarcane with a typology of mechanisms
of diffusion, proximity, and transmission of the meso rules from the entities of the SSE.
Explaining the possible transformative scope in the specific case of the Veracruz sugar
cane cluster.

The article offers some clues to advance future work with more accurate measurements
of the transforming scope of the ESS. This constitutes a contribution to the development of
a micro–meso–macro approach. The most important issue is that the article allows us to
derive from a double conceptual and empirical perspective, a series of guiding criteria for
the selection and definition of a system of indicators. At the micro level, it is about putting
the focus on the diversity and heterogeneity of the actors (new and already established) as
key factors in generating innovations. The SSE stand out in this regard for their innovative
social and environmental dynamism, their commitment to the territory and their link to
the productive system. At the meso level, the indicator selection criteria must capture the
various mechanisms for the diffusion of micro innovations. The organizational advantages
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of some entities of the SSE, the predicament of its principles and values outside its own
legal field, especially in contexts of violence, inequality, and fragmentation of knowledge,
as well as the role of the practice and epistemic communities in the diffusion of innovations
among the entities of the same population, can be essential. Third, at the level of macro
indicators of structural coherence, two key criteria emerge from our article. It is about, on
the one hand, the detection of intermediary actors with the capacity to pave the way for the
formation of new broad-based evolutionary trajectories by “merging” various networks
of actors that until then would follow differentiated paths. On the other hand, associated
with the propensity of the innovative actors of the territory to develop activities in different
sectors, very significant possibilities of macro (structural) change are generated following
the possibilities of interrelation between different practice and epistemic communities
and, the possibility of generating intersectoral innovations that these local innovators
convey. Finally, and in a general way for the three micro, meso, and macro levels, it follows
from the article that this system of indicators should not focus only, or fundamentally, on
the innovations generated by the SSE, but rather on the amplifying effect on territorial
innovations that exercises the entry into the action of the entities of the SSE.

Table 4. Meso-rules diffusion mechanisms by SSE.

Proximity Sources
(Shared Elements)

Operational Mechanisms
(Instruments)

The Transformative
Reach of the Territory

Examples in Veracruz Sugar
Cane Cluster

Type A:
-Legal form
-Organizational principles
-Values

-1st- and 2nd-degree cooperatives,
-Associations
-Other SSE collective forms

Medium

Dissemination of new
regulations and
commercial-production
practices in UPV (Unión de
Piloncilleros de Veracruz), and
ACI (Asociación de Cañeros
Independientes)

Type B:
-Organizational
principles
-Values

-Communities and business
networks
-USMCA
-SDG-UN
-Communities and
political networks

High

Interaction between piloncillo
makers and SMEs that are
organized according to the
principles and values of
the SSE

Type C:
-Values

-Practice communities,
-Epistemic communities,
-Communities and business
networks
-Communities and
political networks
-Social movements
-Activists

Very high

Intersectoral interactions of
piloncillo makers and SMEs,
with small owners
(ejidatarios), traders,
transporters, professionals,
including universities and
local/regional
research centers

Type D:
-Adoption of the meso rules by
exaptation.
-Without there being any affinity

-Communities of practice,
-Epistemic communities,
-Communities and
business networks
-Communities and
political networks

Very high In this case, these have not
been detected.

Source: Own made.

This last result is complementary to those obtained recently by some other research
focused on the study of certain alternative structures of agrarian organizations, such as
Community Supported Agriculture [58]. Some of these studies conclude that the attractiveness
of these alternative structures increases when these structures establish relationships of
trust with external actors [58].

From an economic policy perspective, the article has important implications. First, it
has shown the important self-organizing capacity of SSE actors, especially in cooperation
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with actors who share their organizational principles and values. However, even if these
transformation processes have largely taken place outside the public authorities, their role
should not be underestimated. Indeed, the actors in the transforming network sometimes
rely on public actors occupying peripheral positions, generating a symbiotic relationship
based on mutual respect and recognition, which is very useful for the performance of the
specific functions of both. Secondly, these processes are an example of the transformative
capacity associated with individual and collective actors (e.g., associations) that are acting
as entities that have a great deal of autonomy from the public authorities, especially the
mainstream political parties. This contrasts with the traditional strong linkage of individual
and collective actors in the conservative network with the public authorities, and in
particular the political parties. Third, and connected with the contrast we have just seen, the
possible demonstration effect of some minority actors of the transforming network on some
majority actors of the conservative network should not be underestimated. Consequently,
the transforming network’s status as a lever of territorial change should make it the focus of
any public policy to stimulate democracy, the fight against corruption and the commitment
to an endogenous development model fully inserted in the international economy. In
this sense, after we conducted the bulk of the interviews that served as the basis for this
research, there has been a process of growing autonomy or independence by one of the
large associations of sugarcane producers with respect to the major political parties. Trying
to deepen the connections that may exist between the latter process and the development
and consolidation of a transformative network appears as an interesting field of research
for the future that can help to understand the complex dynamic interrelationship between
the formal entities of the SSE (agricultural associations and cooperatives, etc.) and other
entities that share its organizational principles and values.

Even though we believe that the article opens up some interesting lines of research,
to make them effective, it is necessary to address some of the limitations of the article.
Firstly, the article has focused on the study of the Veracruz sugarcane cluster (Mexico).
No doubt studying the cases of other regions (developing and developed) and comparing
them with each other would help to refine the theoretical framework and to fine-tune the
proposed system of indicators. Secondly, the methodology used in the empirical analysis is
essentially qualitative. Now, it would be necessary to develop some quantitative tools to try
to measure the different defining categories of proximity between actors and the diffusion
of the meso-rules identified in the article. This could make an important contribution
to the development of an operational methodology for the measurement of the SSE that
integrates the various methods that revolve strictly around the entities of the SSE and the
qualitative method developed here to capture the ability of the SSE to drive a process of
broader (territorial) transformation.
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Abstract: Mergers have played a relevant role in the business development of many agri-food
cooperatives and have led to the consolidation of large cooperative groups which are leaders in
their respective business sectors. However, many of the merger processes undertaken fail: some
are aborted at the negotiation stage, and others are not approved by members. These failures entail
financial and social costs due to frustrated expectations and the time invested in the negotiation
process. The objective of this paper is to establish the economic, socio-cultural, organisational and
process management factors that underlie this outcome. A survey was conducted among the directors
and administrators of a sample of Spanish agri-food cooperatives that had participated in merger
processes which were aborted at the negotiation stage or were not approved by their members. Factor
and discriminant analyses established the aspects which had the greatest impact on the failure of the
merger processes. Far from being economic factors, these analyses reveal that defensive localisms, a
lack of commitment to the merger on the part of members and directors, and communication failures
were more significant.

Keywords: mergers; agri-food cooperatives; failure; integration; approval; negotiations

1. Introduction

The agri-food sector is subject to many sources of uncertainty. Collaborative networks
have emerged to mitigate them and ensure competitive advantages. They also aim to
shorten social and physical distances between consumers and producers and reduce the
number of intermediaries in the food supply chain [1,2]. This process of shortening complex
agri-food supply chains is engendering new market relationships which are built around
new forms of association and collaborative organizational structures [3], which can improve
competitiveness [4]. These processes include diversification into new activities, increasing
the value added to farm products, e.g., through an ecological or regional identity, and
involving new forms of cost reduction [5].

Integration processes, including mergers, are one of the ways used by agri-food
companies to reduce costs and become more competitive.

Mergers and integration processes are highly complex operations in which numerous
interests are at stake. The outcome of these processes is significantly affected by the same
factors that influence and shape agri-food collaborative networks: governance, behaviour
(trust, transparency), performance assessment, intensity of collaboration, strategy and
operations management, amongst others [5]. They are also shaped by various factors
which stakeholders often find difficult to control or predict, thus hindering their success [6].
Much of the research into mergers and acquisitions has looked at strategic and financial
aspects without addressing socio-cultural, organisational and managerial issues. Even
so, there is a growing consensus among researchers that these variables are at least as
important for value creation in an integration process as financial ones [7–10]. Cooperatives
are mutual undertakings. This means the success or failure of their mergers is not just
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influenced or determined by factors which might be considered standard in an integration
process. This occurs because of the special relationship between cooperatives and their
members [11], who are both its owners and users and may also play the role of proprietor,
employee, consumer or supplier [12]. Moreover, cooperative mergers are a result of the
application of one of the Principles of the International Cooperative Alliance: cooperation
among cooperatives. This states that cooperatives serve their members most effectively
and strengthen the cooperative movement by working together through local, national,
regional and international structures. Indeed, the issues which may drive cooperative
members to back a merger are not simply the traditional expectation of generating value
for the shareholder, which is characteristic of limited liability companies. In these cases,
other operational and social aspects take on greater importance. Thus, member concerns
about a merger depend on the ability of the process to address questions such as: Will
the services the cooperative delivers to its members get better after the merger? Will the
importance and power of each member or group of members in the resulting cooperative
be lessened? Will the merger lead to the relocation of the cooperative’s facilities? Will the
cooperative’s job offering in the municipality or region in which it is located be affected?

Meanwhile, studies about the factors underlying the failure of merger processes tend
to focus on ex-post analyses of the merger [6,13–15]. They examine the company’s evolution
during the following years to unpack the impact which various aspects, decisions or actions
taken by the cooperative may have had on this unsatisfactory performance.

Nonetheless, a large number of merger processes fail to cross the finishing line. In some
cases, they are shelved due to disagreements in the negotiation stage itself, while in others,
General Meetings do not endorse them after being submitted for approval. Although rarely
analysed, these processes may also be considered failures as they entail considerable costs.
These include the time spent by directors and administrators, the financial outlay of the
studies and experts hired, and what might well be even more serious, the opportunity cost
of not carrying out the merger or the value of not choosing the best option.

1.1. Objectives and Structure

This study has sought to add to knowledge of these processes in their earliest stages
as these have not been explored in the cooperative arena. The general purpose of this paper
was to establish the cultural, organisational, social (related to both members and employees)
and operational (tied to the implementation of the process) grounds which shape the
termination or failure of some of the merger processes undertaken by cooperatives and to
determine their degree of impact on the rejection of the merger. To this end, a survey was
sent to directors and administrators of Spanish agri-food cooperatives which took part in a
failed merger project in the period 2005–2015 in the aforementioned terms.

The study was conducted in Spain as this is one of the European Union countries with
the greatest problem of fragmentation in its agri-food cooperatives [16–20]. Numerous
merger processes between cooperatives had been instigated over the study period, which
enabled the build-up of a sufficient population of aborted processes.

Firstly, the mergers that yielded this outcome were described (type of process under-
taken, number of merging cooperatives, existence of collaborative relationships prior to
the merger, whether they are in the same or a different subsector of activity, geographical
proximity, etc.). Secondly, the extent of rejection or abandonment of the merger plan in
each of the stages was determined by establishing in which ones the cooperative merger
process was halted.

Thirdly, the factors or groups of factors which are triggers for this kind of outcome
were pinpointed together with the ones that influenced or caused the merger process to be
called off in one or other of the identified stages.

Finally, the study aimed to validate a hypothesis that has been much discussed in the
literature on cooperative mergers, albeit not confirmed to date by other research, which is
that “emotional factors, especially ones related to ties with the territory, colloquially known
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as localisms, are more responsible for the failure of many merger processes than financial
ones” [21,22].

The study’s main difficulty lay in finding a sufficient population of cooperatives that
had been involved in a merger process which was not successfully completed, since unlike
mergers approved by members, this type of outcome is not usually publicised.

This paper is organised as follows: first, the existing literature about qualitative factors
shaping the outcome of corporate merger processes and specifically in cooperatives is
reviewed. This is followed by the methodology used, the results derived and a discussion
of them. Finally, the conclusions of the study are presented.

1.2. Theoretical Framework

Numerous studies and research projects have addressed the factors shaping the
success or failure of merger processes using a variety of approaches and standpoints which
basically fall into two main categories [23]:

(A) Quantitative or hard factor analysis. These are largely anchored in the analysis of tan-
gible and therefore measurable factors such as economic and financial aspects [24–27].
Briefly, since they are not the subject of this paper, the most recurrent factors ex-
amined include (1) the initial size of the participating undertakings [25] and the
difference in size between the merging firms [9,28] and the impact of size on merger
outcomes; (2) pre-merger economic and financial situation [29,30]; (3) financial health
of the acquired firm and how the deal was financed [31,32]; and (4) restructuring and
adjustments made in merger processes [33,34].

(B) Qualitative or soft factor analysis. These papers look at intangible factors by examin-
ing socio-cultural, organisational and managerial variables [35–38].

Studies of mergers and acquisitions tend to be much more detailed in their analysis
of hard factors, in many cases sidelining the impact of socio-cultural, organisational and
managerial aspects even though these variables are crucial to the success or failure of the
process. Hence, as Papadakis points out [9], studies encompassing the widest range of fac-
tors are consequently much needed in order to gain a more comprehensive understanding
of the success or failure of these processes.

A review of the literature on soft factors identified and classified those which had the
greatest impact on the outcome of a merger process (Table 1). They were grouped into two
blocks: the first includes factors which may be considered common to corporate merger
processes, insofar as they affect companies regardless of their legal form, while the second
consists of factors more specific to cooperatives.

Table 1. Qualitative factors which are relevant in a merger.

Common Qualitative Factors

Stakeholder management BenDaniel and Rosenbloom, 1998; Child et al., 2001.
Commitment to the process/resistance to

change Child et al., 2001; Cho et al., 2017; Gomes et al., 2017.

Communication BenDaniel and Rosenbloom, 1998; Denisi and Shin, 2005, in Stahl and
Mendenhall, 2005; Daber, 2013; Davenport and Barrow, 2017.

Existence of a merger team BenDaniel and Rosenbloom, 1998; Rodríguez-Sánchez et al., 2019.
Previous experience Schuler and Jackson, 2001; Hopkins, 2008; Cuypers et al., 2017.
Leadership ability Teerikangas, Véry and Pisano 2011; Daber, 2013; Rodríguez-Sánchez et al., 2019.

Merger speed Budden et al., 2002; Stahl and Mendenhall, 2005; Oh and Johnston, 2020.

Cultural factors Buono et al., 1985; BenDanieland Rosenbloom, 1998; Budden et al., 2002;
Cartwright and McCarthy, 2005; Sarala et al., 2019.

Qualitative factors specific to cooperatives

Human relations Swanson, 1985; Reynolds, 1997; Senise, 2007; Saisset et al., 2017.
Local level characteristics and actors Giagnocavo and Vargas-Vasserot, 2012
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1.2.1. Common Qualitative Factors (Not Specific to Cooperatives) Which Have a Major
Influence on the Success of a Merger

Qualitative factors that have an impact on the outcome of a merger include the following:
Handling the interests of the stakeholders in a merger (members of the board of

directors (BD), managing directors, managers, members and employees): Some studies
suggest that it is not uncommon for several of these groups, especially the members of
the BD or managing directors, to put their own interests before those of the shareholders
or members, often driven by the expectation of seeing their salaries increase, earning
higher profits or improving promotion opportunities due to the larger size of the company
resulting from the merger [39]. Being the managing director in a larger firm is also often
associated with higher social status than a similar post in a smaller firm [35].

Commitment to the process, professional competence and resistance to change are
undisputed determinants of merger outcomes. Regardless of the way in which the merger
has been conducted, the chances of success are greatly diminished if human resources
are not involved and committed to it as the engagement and motivation of the team are
essential success factors [35,40–42].

Managing communication in the process and controlling information about it among
employees are crucial. Meynerts-Stiller et al. [43] and Davenport and Barrow [44] argue
that having a communication plan in place is a decisive factor for the success of the
process. Hence, information should be clear and timely to prevent some employees or
members from feeling left out. Furthermore, communication can lessen stress levels among
employees and thus increase the chances of a successful merger [45]. Anticipating changes
and problems is pivotal so that they can be controlled or forestalled [40].

A further factor for success in the view of BenDaniel and Rosenbloom [40] and
Rodríguez-Sánchez et al. [46] is the existence of a merger team that handles the process.
Setting up this type of a team builds confidence in the company’s commitment to the
process while providing assurance of the utmost thoroughness and professionalism, an
assessment which spreads across different strata of the company and engenders feedback.

In relation to previous experience, Schuler and Jackson [47] maintain that companies
with previous merger experience achieve better results, suggesting that there is a learning
curve whereby firms that have dealt with previous mergers are more likely to deliver
more successful integrations. Here, Cuypers et al. [48] argue that experience can lead to
the creation of a capability that helps with another important M&A issue, that is, value
capturing, plausibly through improved bargaining and negotiation skills. In addition, they
highlight the importance of considering differential experience between both parties as the
source of experience advantage. Conversely, Hopkins [49] asserts that too much experience
can be as detrimental as no experience at all since it can lead to arrogance or overconfidence.
However, Greenberg et al., in Stahl and Mendenhall [50], qualify the contribution this
factor may make to success by pointing out that experience helps to some extent as each
situation and agreement is unique and different.

Leadership and good management: Leadership is a crucial organisational requirement
as it provides a mechanism for control, efficiency, commitment and understanding in a
company and has been shown to be a key factor in a successful merger [6]. Teerikangas
et al. define the “integration manager” as the project manager appointed by the company
to coordinate all integration-related activities [51].

Integration speed and time horizon: The speed of the integration is another influential
variable. Budden et al. contend that the faster the integration, the better the outcomes [36].
Decisions should be made promptly, and they suggest a timeframe of about 90 days as
the period in which it is feasible to consolidate the process. Oh and Johnson look at
post-merger integration duration and suggest that slower integration minimises conflicts
between merger partners, enhances trust-building and reduces the disruption of existing
resources and processes in both firms, which may benefit M&As [52]. Reynolds et al. stress
that all sides need sufficient time to grasp the impact of the process and emphasise that
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excessive delays or continuous postponements often have negative consequences, thus
increasing the likelihood of failure [53].

Cultural factors: Cartwright and McCarthy argue that corporate culture is the most
important facet of organisational adjustment in a merger [54]. Buono et al. note that each
organisation has a unique, individual corporate culture and that unexpected problems and
conflicts often arise when two or more corporate cultures meet [55]. The prevailing view is
that the greater the differences between them, the greater the conflicts and problems for
the resulting company [40]. Hence, scholars such as Budden et al. recommend that these
processes should take place between companies in the same industry, thereby leveraging
any strategic similarities between them [36].

1.2.2. Specific Factors Influencing the Outcome of a Merger of Cooperatives

Numerous factors in a cooperative may have a positive or negative impact on members
and other stakeholders when it comes to backing or rejecting a merger. Del Real Sánchez-
Flor notes that in any cooperative integration process, it is essential to work in two areas in
lockstep: firstly, on human relations, and secondly on technical aspects (legal, financial,
labour, etc.) [56], which although in principle are the most important part of the process, in
the cooperative industry are often overshadowed by personal issues.

Human relations (members, employees and managing directors): One distinctive
element that sets cooperatives apart from other types of firms is the dual condition of
their members as both proprietors and suppliers or clients [12]. Within this framework,
authors such as Reynolds et al. point out that a major challenge in merging cooperatives is
bringing together different cultures and standards for decision-making [53]. They suggest
that the negotiation process is an initial test for cooperatives to overcome their differences
in order to reach an agreement. They also advocate the appointment of an impartial, fair
facilitator to assist in the process. In interpersonal dynamics, Vandeburg et al. specify
trust, communication and commitment coupled with the role of the managing director
and the rest of the cooperative’s staff as key factors for the success of mergers [57]. These
conclusions are endorsed by other papers such as the ones by Van Duren et al. [58] and
Fulton et al. [59].

At the negotiation stage, it is critical to avoid digressions about who is contributing the
most to the process and also to keep an open mind in shaping the new unified cooperative
undertaking. It is incumbent upon the organisations involved to be prepared and able to
make difficult concessions and even sacrifices, as many negotiations break down when
an issue stalls and cannot be resolved [53]. Others point out that managing and handling
stakeholders who might oppose the merger transaction is particularly relevant [56,60]
and who may be: (1) board members (fearing the loss of prestige and authority), (2)
employees (who fear the loss of their employment status in their cooperative) and (3)
members, either because of a lack of confidence that the process will yield appropriate
results or fear that it may, in some way, alter their operations in the cooperative, especially
in terms of the services provided to them, or sometimes because of mere antagonism to the
board’s management.

Negotiating the makeup of the first board of the ensuing cooperative is often a bone
of contention, frequently related to the number of representatives of each cooperative and
the choice of chair. When choosing the chair and the members of the board of the resulting
cooperative, it is advisable to put a premium on competence and experience rather than
the mere fact that they come from one cooperative or another, bearing in mind that in
many cooperatives, there is still high demand for professional management and competent
members to occupy positions in different bodies [61]. The same principles apply to the
choice of managing director.

Local level characteristics and actors: Another recurrent problem and cause of failure
in many cooperative merger processes is localism. This refers to the preference of members
and staff for the cooperative to remain tied to the municipality, town, region and even
the country in which it is domiciled and their refusal to see this situation change after
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the merger. Regional identity, related to agri-food products, is a key element in the
configuration of agri-food networks, which has given rise to different designations of origin
(protected designation of origin, protected geographical indication, etc.) [3]. This sense
of identity, which goes beyond the fact that the cooperative has a differentiated product
with one of these designations, can become a problem when it overrides economic criteria
and the interests of the member, the cooperatives’ main asset. Giagnocavo and Vargas-
Vasserot cite overcoming resistance to change and localism as one of the main challenges
facing cooperatives in Spain [18]. Montero [62] argues that the solution lies in having
open-minded managing directors who are capable of overcoming individualist approaches,
localism, grandstanding, politicisation and vested interests. Likewise, Swanson pinpoints
other problematic strategic factors such as choosing the new undertaking’s name, mapping
out its general objectives and approach, unifying operations and deciding which facilities
should be closed or sold after the merger and which should be kept running [60].

Opportunism, meaning the shrewd pursuit of self-interest [63]: This kind of behaviour
is found in inter-organisational and internal relationships and has very harmful conse-
quences. Wathne and Heide point to passive opportunistic behaviour as a reluctance to
adapt [64]. As Sánchez-Navarro et al. noted, this behaviour can lead to long-term negative
effects, including the abandonment of the project in the case of a merger process [63].

Equity valuation: Performance assessment is a key element in sustainable agri-food
networks. Its accurate quantification of efficiency, effectiveness and relationships between
firms according to social, environmental and economic perspectives is essential [65]. A
common problem in merger negotiations comes from the financial valuation of the cooper-
atives’ equity and setting the share capital to be recognised in the resultant cooperative
for the members of the cooperatives involved. Wadsworth and Chesnick note that man-
aging fairness in members’ equity is perhaps the trickiest financial issue in a merger and
advocate respecting and protecting members’ contributions [66], while members should
understand that their financial stake in the merged cooperative is significant. Likewise,
Swanson points out that the evaluation of assets and liabilities and the transfer of capital
during cooperative mergers are thorny issues which have to be handled fairly or in a
mutually acceptable way by putting in place a plan that includes alternative methods and
implications (impacts whether positive or negative) for combining the assets, liabilities and
equity of the cooperatives involved [60]. Scholars suggest that the capital to be recognised
for each member in the resulting cooperative should be calculated in real terms along with
the monetary compensation (or merger fee) which the members of a cooperative may have
to pay in order to offset equity imbalances. Similarly, García Sanz argues that the value of
the cooperative as established in the negotiations between the boards of directors should
be used to calculate the exchange ratio rather than the book value [67].

Strategy-related aspects: The study “Support for Farmer Cooperatives” points out
that an inherent problem in many merger processes is that the merger is not the result
of a purposeful, considered decision, and consequently, its strategy is not sufficiently
discussed [61]. Indeed, Saisset et al., following an analysis of 14 wine cooperative mergers
in Languedoc-Roussillon, found that some were done without any backup strategy, others
responded to local policies, and finally, in other cases, mergers were based on real corporate
strategic projects leading to synergies between the involved cooperatives [68]. Thus, in
many cases, the decision to undertake a merger is often made in response to several years
of losses, either due to poor management or periods of crisis. Similarly, Reynolds et al.
contend that not all combinations of cooperatives are economically profitable and that at
times, some members may be reluctant to merge with a much larger cooperative as they
think that it might weaken control over the quality and type of services provided [53].
Meanwhile, Martínez Morillo-Velarde argues that cooperatives have traditionally been
wary of gaining size, expanding and internationalising. In a nutshell, they are afraid of
losing control [69].

Communication in the process: Duft and Zagelow [70] and Montero [62] stress the
negative effect of failing to properly explain to members and directors the benefits of the
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merger as well as the features and operations of the resulting cooperative, very much in line
with what has been noted above in the general factors. They point to disinformation as a
generator of uncertainty and as a propitiator of rumours or fake information, while honesty,
integrity and effective communication are the only factors proven to be useful in addressing
the problems arising from a lack of information. Likewise, Del Real Sánchez-Flor contends
that good management of internal information to members averts rumours, information
distortion and unjustified misgivings while building a climate of trust and transparency
which, in the long run, will help to achieve the expected goal and to sound out the views
of members and anticipate any problems that may come up [56]. It is additionally essential
to ensure the cohesion of the largest number of individuals on each board and draw up an
agreed message to members and employees stressing the benefits of the integration process.

Team ability: A firm’s staff, with their knowledge, skills, experience and motivation,
is considered one of the resources with the greatest potential for generating sustainable
competitive advantages [71,72]. However, as noted by a good part of the social economy
literature, cooperative firms have difficulties in attracting and retaining executives who
are both valuable and committed to cooperative values [72–75]. Accordingly, it is essential
in a merger process to bring in professional management with the appropriate training,
experience and skills as this is one of the most influential and decisive factors in the success
of the cooperative resulting from the integration process [76]. The aim, therefore, is to
eschew monistic management models, in which both the cooperative’s democratic structure
(distribution of decision-making power) and business structure (relations between staff and
management) are controlled by the actual members, who may behave in an exploitative or
opportunistic manner.

The above review of the literature is now followed by an empirical comparison of
the main factors determining the failure of mergers of agri-food cooperatives in the equity
valuation, negotiation and General Meeting approval stages.

2. Materials and Methods

2.1. Study Population

There are no databases or sources which include failed merger processes (called off at
the negotiation or approval stage), which meant that the information had to be compiled
by asking the federations (representative organisations) of agri-food co-operatives in
Spain’s 17 autonomous regions. Information was gathered from all of them bar three
(Canary Islands, Navarre and the Basque Country).

The population identified after making enquiries to the cooperative federations was
made up of 104 agri-food cooperatives which had been involved in 36 unsuccessful or
aborted mergers between 1995 and 2015 (Table 2).

For the purposes of this research, a failed merger was defined as a merger that did not
succeed due to one of the following reasons:

(a) During the initial analysis or assessment stage, the boards of directors or negotiating
teams decided not to press ahead with the negotiation and did not submit it to the
members for approval at the General Meeting.

(b) The merger plan was submitted to the General Meetings for approval and was turned
down by the members.

There are 3669 agri-food cooperatives in Spain [77]. Therefore, the cooperatives which
had taken part in a failed merger process accounted for around 2.7% of the total in the
period under study. The difficulty of getting hold of this population should be stressed.
Although merger processes have to be announced in newspapers and official journals
once they have been approved by the General Meetings, information on mergers which
were not completed is not available except through the cooperatives themselves and, in
this case, their federations. This problem is compounded by the fact that cooperatives
often have an overt interest in not publicising these processes because they have not been
successfully concluded.
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2.2. Sample Selection

The reliability of the conclusions drawn in a study depends to a large extent on the
way in which the sample is selected [78]. In this case, the questionnaire was addressed to
the 104 agri-food co-operatives identified by the cooperative federations as participants
in 36 failed or aborted merger processes. The response rate was 42%, which means the
analysed sample was made up of 44 cooperatives and was thus representative of the
analysed population at 94% (Table 2).

Table 2. Survey factsheet.

Confidence Interval 94%
Margin of error for a sample proportion 6%

Population 104 (finite)
Sample size 44
Fieldwork 29/01/2015 to 01/03/2016

Type of interview Electronic survey via email
Scope of action National (Spain)

2.3. Survey

The data collection methodology used was a survey (see Supplementary Materials),
which is one of the most commonly employed approaches in social science research to
empirically study the characteristics and interrelationships of socio-economic and organi-
sational variables [79,80].

The surveys were conducted via email and addressed to the managing directors and
administrators of the cooperatives.

2.4. Conducting the Questionnaire

The first part of the questionnaire consisted of general information about the coopera-
tives, such as their type, their geographical location and the sector they operated in. The
second part investigated the features of the merger process itself including the number
of cooperatives involved, the year in which the process took place, the sector which the
organisations involved were in and the type of merger proposed.

The third part looked at the reasons why the merger failed. A Likert scale of 1 to 5 was
chosen for measurement purposes, ranging from 1 (low influence of the factor analysed
on the failure of the merger) to 5 (high influence of the factor analysed on the failure
of the merger). Although a Likert-type scale has limitations, such as the absence of a
continuous relationship between values and the distances there may be between them, it
was chosen because it enables the multidimensionality of the variables to be appropriately
addressed [78].

The fourth and last part of the questionnaire summarised the three main reasons
which, in the respondent’s opinion, led to the failure of the merger in order of importance.
It also included other information which may have influenced the outcome of the merger,
such as whether the cooperatives involved were engaged in shared business activities prior
to the merger. Finally, they were asked whether they considered that their cooperative
would have been better positioned if the merger had taken place or whether they had
subsequently thought about taking part in other integration processes.

3. Results and Discussion

3.1. Descriptive Analysis of the Results

An analysis of the data extracted from the survey showed that the majority were
first-tier cooperatives (95%) and only 5% were second-tier cooperatives (Table 3).

When classified by the core business of the organisations, most of the cooperatives
which were involved in failed mergers in the sample were in the olive oil and table olive
(39%), fruit and vegetable (19%) and wine (14%) industries (Table 3).
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Table 3. Type of cooperatives in the sample.

Type

First tier 95%
Federated cooperative 5%

Main activity

Olive oil and olives 39%
Wine 14%

Fruit and vegetables 19%
Sheep and goats 7%

Supplies 5%
Other or a combination of the above 16%

The second part of the survey included questions about the merger process itself
(Table 4). In 75% of the cases, the merger processes were conducted by two cooperatives,
while only 25% involved more than two cooperatives.

As might have been expected, in 93% of the cases, the cooperatives were in the same
production industry, and only the remaining 7% were engaged in distinct operations
(Table 4).

The proximity between organisations was another of the factors analysed in the
survey. In this case, 43% of the cooperatives were in the same municipality and 39% in
neighbouring or very nearby municipalities (Table 4).

In terms of the type of merger proposed, 55% of the cooperatives opted for merger by
acquisition, while 45% opted for merger by setting up a new company.

Table 4. Merger process information.

Number of Cooperatives Involved in the Merger Process % of the Sample

Two 75%
More than two 25%

Were the cooperatives in the same sector?

Yes 93%
No 7%

Had there been any previous relationship between the organisations
prior to the merger process?

Yes 68%
No 32%

The cooperatives involved in the merger were located in the same
municipality

In the same municipality 43%
In neighbouring or nearby municipalities 39%

In different and not so close municipalities, albeit in the same province 11%
In different provinces, albeit in the same autonomous region 5%

In different autonomous regions 2%

Type of integration envisaged

Merger by setting up a new company 45%
Merger by acquisition 55%

Stage of the process in which the merger was halted

Initial analysis or assessment 27%
Negotiation (not approved by boards of directors) 25%

Approval by the General Meeting 48%

Another relevant issue was the stage at which the process was halted. Forty-eight
percent of the processes failed in the last stage, i.e., approval by the General Meeting. The
rest of the mergers were not submitted to the General Meetings, 27% of them ended in the
initial analysis or assessment stage and 25% in the negotiation stage, i.e., after the initial
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assessment, the boards of directors started talks about the merger but were unable to come
to a satisfactory agreement.

The third section of the survey explored the reasons why the merger did not succeed.
The highest scores were given to members’ lack of commitment, localisms, communication
failures and the lack of support and trust of the boards. The factors with the lowest scores
were potential staff cost overruns after the merger, lack of previous business relationships
and opportunism by the managing director (Table 5).

Table 5. Responses on the assessment of the reasons why the merger between cooperatives did not succeed, ranked from
most to least perceived importance.

Mean Median SD % of Respondents Rating 4 or 5

Lack of members’ commitment to and motivation for the merger 3.32 3 1.46 46%
Entirely due to localism 3.22 3 1.65 51%

Failure of communication and information management for members,
managing directors and employees 3.21 3 1.39 44%

On the board of directors
Lack of support for and confidence in the merger process 3.09 3 1.52 45%

Lack of commitment to and motivation for the merger 3 3 1.53 42%
Differences between corporate cultures (ways of interacting with

members, working methods, etc.) 2.88 3 1.53 37%

The chair’s lack of commitment to and motivation for the merger 2,84 2 1,63 37%
Members’ fear of restructuring or relocation of assets 2.84 3 1.58 40%

Lack of leadership from chairs and directors to deal with the process 2.81 3 1.38 30%
Employees’ lack of commitment to and motivation for the merger 2.76 3 1.36 28%

Lack of confidence in the viability of the common business project of the
resulting cooperative 2.7 2 1.61 37%

Members putting personal interests before the cooperative’s 2.67 2 1.43 30%
Disagreement on the equity valuation 2.6 2 1.68 35%

Lack of chairs’ and directors’ previous experience in dealing with
the process 2.55 3 1.39 25%

The board putting personal interests before the cooperative’s 2.52 2.5 1.42 34%
Lack of managerial leadership in dealing with the process 2.51 3 1.35 26%

Disagreement on the layout of the new workforce organisation chart 2.45 2 1.45 24%
Lack of training of chairs and directors to cope with the process 2.44 2 1.37 21%

The chair putting personal interests before the cooperative’s 2.41 2 1.54 32%
Dissatisfaction with the makeup of the new board or its election system 2,41 2 1.37 23%

Staff or members’ fear of workforce restructuring 2.40 2 1.4 24%
Managing director’s lack of commitment to and motivation for

the merger 2.38 2 1.36 19%

Member reluctance due to potential reduction in their payments after
the merger 2.34 1 1.61 27%

Poor planning in process delivery 2.33 2 1.34 18%
Problems arising from slow decision-making in moving the

process forward 2.33 2 1.39 21%

Employees putting personal interests before the cooperative’s 2.28 2 1.14 12%
Underestimation of the costs of the merger process 2.25 1 1.59 30%

Lack of managing director’s prior experience in dealing with the process 2.23 2 1.19 16%
Lack of support from government and/or financial institutions 2.16 2 1.45 21%

Member reluctance to make extra cash contributions to the merger so as
to offset equity imbalances 2.09 1 1.43 20%

Dissatisfaction with the type of merger chosen 2.02 1 1.24 14%
Members’ fear of losing services provided by the cooperative 2.02 1 1.32 21%

Lack of managerial training to cope with the process 2.02 2 1.16 10%
Lack of previous experience in mergers 2 2 1.44 24%

Managing director putting personal interests before the cooperative’s 1.98 1.5 1.22 15%
Lack of pre-merger relations with the other cooperative 1.93 1 1.28 11%

Expected staff cost overruns due to the need to standardise salaries 1.84 1 1.15 11%

Consequently, four process management reasons were picked out with an average rat-
ing of more than 3, i.e., they were more to blame for the failure of the process. One was the
members’ lack of commitment to the merger with a rating of 3.32, and the other was what is
called “localism” with an average score of 3.22. This is by no means surprising since many
scholars point to this as one of the main causes of the failure of merger processes [18,62].
They all stress the importance of overcoming individualistic approaches and localism as a
key issue in achieving greater business concentration in the cooperative industry.

58



Agriculture 2021, 11, 1173

Failures in communication and information management for members, employees and
managing directors were the third problem highlighted, with 44% of respondents giving
this factor a rating of 4 or 5. Again, these results match the findings of researchers such as
BenDaniel and Rosenbloom [40] as well as Denisi and Shin in Stahl and Mendenhall [45],
who advocate open, clear communication as a decisive factor in increasing a merger’s
chances of success.

Lack of support for and confidence in the merger process from boards of directors
was the fourth most important reason with an average score of 3.09. As suggested by
researchers such as Swanson [60] and Del Real Sánchez-Flor [56], this rejection may be
driven by the fear of losing influence, prestige or authority in the cooperative resulting
from the merger.

The reason with the lowest impact, with an average score of less than 2, was the lack
of pre-merger relations, a response that is most likely due to the finding in Table 4 which
revealed that most of the organisations had already conducted joint operations prior to
the merger.

Finally, another two key factors in the failure of the merger process were the lack of
commitment to and motivation for the merger, with an average rating of 3.32 in the case of
members and 3 in the case of the boards of directors. As noted by Van Duren et al. [58],
BenDaniel and Rosenbloom [40], Fulton et al. [59] and Vandeburg et al. [57], in human
relations, confidence and commitment are crucial to the success of this type of process. The
results suggest that members’ lack of commitment to and motivation for the merger in 46%
of cases, and on the part of the board of directors in another 42%, contributed to the failure
of the processes. The rest of the social factors (personal interests, managing directors’ or
chairs’ lack of capacity and lack of previous experience) were not seen as relevant.

The fourth and last block of the survey (Table 6) summarises the main reasons, in
order of importance, cited by the respondents as the principal grounds for the failure
of the merger so as to validate or add to the previous ones. The three most recurrent
reasons are: (1) members’ reluctance due to sheer localism (15%), (2) lack of support for and
confidence in the merger process from boards of directors (12%) and (3) lack of confidence
in the viability of the resulting cooperative’s common business plan (11%). In this case, in
addition to the localisms and lack of confidence in the merger process already identified
in the previous section, the third most important factor was the lack of confidence in the
financial viability of the plan.

Furthermore, it was also found that after the failed merger attempt, the cooperatives
involved continued to keep up shared business activities in 69% of cases, where the most
significant relationship was being part of the same second-tier cooperative (17%) or having
members in common (12%) (Table 6).

The respondents’ views as to whether they think that their cooperative would be
in a better business situation if the merger had taken place are striking. The answer is
overwhelmingly yes at 82.5%. Given that the main reasons pinpointed as accounting for
the failure of the merger were non-financial (lack of confidence in the process, localism,
communication and information management failures and lack of commitment to the
merger by managing directors and board members), it is somewhat surprising that once
the process had been called off and with the benefit of hindsight, they thought that their
cooperative would have been better off if the merger had gone ahead. This suggests that
the approach was almost certainly flawed in these processes. There was a failure to fully
explore the real strategy and purpose of the merger, to explain and grasp the advantages
and synergies it might bring in business terms with respect to cutting costs, expanding
markets and so on, and fundamentally, it seems that communicating this strategy to
members and directors failed, leading to their lack of motivation and commitment to the
process. By contrast, other aspects which had nothing to do with the company’s finances,
such as localism, played a key role and contributed to the demise of the merger.

It is paradoxical that the very people involved in a merger who, during the process
itself, show and convey little conviction and commitment to the process or prioritise aspects

59



Agriculture 2021, 11, 1173

related to localism over business considerations are the very ones who after the process
and over the years acknowledge their mistake and state that they should have made a
greater effort to salvage the merger.

Finally, the question was also raised as to whether other merger processes with other
cooperatives had been started up or considered after the failure. In this case, 53% of the
cooperatives said yes and 47% said no, which adds to the paradox described above as it
corroborates the need for integration due to economic circumstances, and the fact that the
latter were outweighed by emotional reasons when the processes were undertaken.

Table 6. Summary and additional information on the process.

Please State in your View and in Order of Importance the Three Main Reasons for the
Failure of the Merger out of the Following

% of Total Respondents

Reluctance of the members, entirely due to localism 15%
Lack of support and confidence in the merger process from the boards of directors 12%

Lack of confidence in the viability of the common business plan of the resulting cooperative 11%

After the failure of the merger, is there any kind of business activity between the cooperatives involved?

Yes 82.5%
No 17.5%

Do you think that your cooperative would be in a better business position if the merger had been completed?

Yes 82.5%
No 17.5%

Have you started or considered other merger processes with other cooperatives?

Yes 53%
No 47%

3.2. Principal Component Analysis

Due to the large number of items, and drawing on the academic background in the lit-
erature, principal component analysis with Varimax rotation (KMO = 0.555; Barlett = 0.000;
variance explained = 64.936) was performed in order to reduce the number of variables
analysed (reasons why the merger did not succeed) by grouping them into factors with
a more overarching significance. The number of factors was set at five on the basis of
the scree plot. The results derived (Table 7) confirm the existence of five blocks or factors
which pulled together qualitative information on the aspects impinging on the failure of
the merger process.

The factors identified subsequently established whether they emerged in or had a
different impact on the stage at which the merger process was called off or terminated.

The team ability block covers the assessment of the training, experience and leadership
capacity of the managing director and the board of directors. The second component
extracted—involvement of the board and the managing director—mainly includes aspects
such as management and the board’s commitment to and support for the project. The third
factor contains issues related to communication failures and the involvement of members
and employees: their commitment, fear of workforce restructuring and lack of confidence
in the business plan. The fourth factor is made up of localisms and misgivings about the
organisation chart and includes fear of the loss of services provided in the cooperative
and of relocation. The last block reflects aspects related to the merger proposal, such as
disagreement with the equity valuation and dissatisfaction with the type of merger together
with disparities between corporate cultures (Table 5).
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3.3. Discriminant Analysis

Discriminant analysis is a multivariate technique for explaining (or predicting) an indi-
vidual’s membership of an established category on the basis of observable characteristics or
variables. In the case of this study, discriminant analysis helped to surmise at which point
a merger process could become unsuccessful depending on the features of the cooperatives
or the way in which the process was being approached by the participating undertakings.

The dependent variable in the analysis is the stage at which the failure of the merger
is recorded, turned into a dichotomous variable (1: planning, which includes both the
analysis and negotiation stages; 2: general meeting), while the following were included as
independent variables: location, number of cooperatives taking part in the process, whether
or not they were in the same sector, the existence of a previous business relationship,
geographical proximity, type of merger, previous merger experience, whether they had
already marketed their products together, and the five factors defined above: F1 (team),
F2 (involvement of the BD and managing director), F3 (involvement of members and
employees), F4 (localisms and fear of change) and F5 (plan proposal). After applying the
step-by-step analysis, only previous merger experience, the existing business relationship
and the F2 (involvement of the BD and managing director), F3 (involvement of members
and employees) and F4 (localisms and fear of change) factors passed the test of equality of
means, tolerance of variances and were significant in the classification.

A function was obtained that had a canonical correlation of 0.849 with a Wilks’ lambda
of 0.279 (0.000), yielding 100.00% correct classifications from the data (Table 8).

Table 8. Standardised coefficients of the derived discriminant function.

Function 1

Existing business relationship 0.738
Previous merger experience 0.854

F2 (involvement of the BD and managing director) 0.736
F3 (involvement of members and employees) −0.869

F4 (localisms and fear of change) 0.498

The centroids were 1.604 for the planning phase and −1.497 for the processes that
were halted at the General Meeting.

Based on the coefficients and in view of the value of the centroids of the variables con-
sidered, it can be seen that experience in merger processes, knowledge of the organisations
through previous business relations and factor 2 (involvement and commitment of the
boards of directors and managing directors) coupled with factor 4 (aspects related to fear of
change, localism and ones linked to workforce restructuring) were the factors that resulted
in premature abandonment of merger processes. The first one, previous experience in
merger processes, may be explained by overconfidence in one of the cooperatives involved
which may have caused them to break off negotiations in the case of disagreement. The
second, prior knowledge of the other organisations, may have had a constructive aspect
due to greater propinquity; however, it also had a negative side in this study since if
problems arose in the integration process, as the boards entrusted with the negotiation
might have been reminded of previous adverse experiences, and this could have led them
to scrap the process.

As for factors 2 and 4, it is striking that both included mostly non-financial components.
In the case of the former, they were aspects related to the lesser involvement of managing
directors and managers in the process and the fact that they put their personal interests
before the interests of the cooperative itself which caused the process to be called off at an
early stage. In the case of factor 4, it included members’ and employees’ fears of change,
fear of relocation (due to potential transfer of some administration or production sites, loss
of jobs or simple refusal to give up roots in the area, or localism) and fear of workforce
restructuring (the new organisation chart).
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When a merger process was not submitted to the General Meeting for approval, this
means that members were denied the opportunity to examine, assess and discuss the
benefits or drawbacks which this process could have had for the cooperative.

It should be stressed that the reasons why some processes were not even submitted
for approval by the General Meeting, therefore depriving members of the option to make a
choice, mostly concerned aspects which had nothing to do with the viability of the merger
plan. Instead, they arose out of fears or mistrust of boards of directors and managing
directors, putting the personal interests of all the groups in the cooperative before those of
the merger itself, as well as sheer localism.

4. Conclusions

The key problem of agricultural cooperatives in Spain lies in their size. Integration
processes have been encouraged in the last few decades, but some of them have not come
to fruition. It is evident that, given the core role that members play in these organisations,
qualitative factors are particularly relevant when it comes to explaining what leads to the
failure of a merger process in cooperatives. Therefore, in line with several aspects such
as mutual trust, commitment and taking risks towards a common goal, which are deter-
minant factors in agri-food networks to achieve shared goals, are essential to integration
processes [81,82].

For the first time, this study empirically shows that there are numerous aspects in
Spanish agricultural cooperatives which influence the failed outcome of cooperative merger
processes. It concludes that there are four influential factors: localism (of considerable or
major importance in 48% of the cooperatives), the lack of support for and confidence in the
merger process on the part of boards of directors (of considerable or major importance in the
failure of 45% of the cooperatives surveyed), communication and information management
failures (singled out as relevant and very relevant in 44% of the processes) and the lack of
commitment and motivation before the merger on the part of members (identified in 46%)
and boards of directors (in 42%).

Hence, localisms or regionalisms play a key role and often take precedence over
well-founded financial grounds. They diminish the business vision of the cooperative
by confining it to a small geographical area and thereby hinder its development and
undermine its competitive capacity, which goes to confirm the hypothesis formulated in
the study objectives.

Another shortcoming identified in aborted mergers is information and communication
management, just as previous papers by Davenport and Barrow [44] pointed out. In a
merger, the conflicting interests, and sometimes excessive zeal, of the parties mean that
information is either not properly circulated or sends incorrect or incomplete messages,
and this can generate opposition to the process on no other bases than ignorance, fear
of embarking on new ventures and even the interests of groups which in no case are in
a majority.

The third and last factor picked out as a cause of the failure of these processes is the lack
of support and motivation for the merger from boards of directors and from members. This
lack of support may stem from numerous sources yet should only really surface following
painstaking scrutiny of the merger’s consequences for the cooperative and its members.
The results point to a number of factors which may influence this scant commitment. In
47% of the processes, respondents acknowledged that the lack of confidence in the viability
of the joint business plan of the resulting cooperative was either fairly or very important,
and in 40%, there were fears over the relocation of the cooperative’s facilities. Likewise, this
lack of support from members may be the upshot of the aforementioned poor information
and communication management.

Principal component analysis was used to determine the extent to which the factors
were involved in failed merger processes. Five factors were identified: team ability, board
and management involvement, member commitment, social aspects such as localism and
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fear of loss of services by members, and the merger plan proposal. These blocks are consis-
tent with proposals in previous studies such as the one by BenDaniel and Rosenbloom [40].

This work has analysed which variables may predict how likely a merger project will
be aborted in its early stages. The issues which appear to be crucial in processes which
are called off at an early stage, and therefore are not submitted for approval by members,
are previous experience in merger processes and mutual knowledge through existing
business relationships. The previous relationship and shared experiences (assumed to
be off-putting) may mean the process is called off in the event of uncertainty, mistrust or
disagreement without submitting it for discussion at the General Meeting. Thus, projects
between cooperatives that already have business links and an integration team to guide
the process would seem to be sensible recommendations.

The results suggest that the aspects triggering abandonment of merger projects in
stages prior to approval by the General Meeting, and which deny members the chance to
examine, evaluate and choose, are for the most part far removed from business strategy
and more bound up with the personal interests of groups of people in the cooperative,
which are called localisms, fear of change or simply rejection of new organisation charts.
A cooperative’s members and board of directors should either back a merger process or
object to it on the basis of thorough economic, financial and social analysis which identifies
how the cooperative’s economic and financial position will be better or worse (cutting
average costs, greater profitability, enhanced stability, achieving critical mass in production
and/or marketing, etc.). It is these kinds of factors which ultimately shape and determine a
member’s return from the cooperative that should have the greatest bearing on whether the
member is for or against the merger. However, and as noted above, a large proportion of
processes are not even submitted for approval and, for the most part, on grounds unrelated
to the foregoing points.

Nonetheless, one final aspect confirms these issues, which is that in 82.5% of the
aborted processes and after a period of reflection, chairs and managing directors think that
their cooperative would have been better off had the merger been successfully concluded.
Several alternatives can be derived from this: (i) either the merger was not properly
examined and this led to its rejection when actually it was a profitable plan; or (ii) the
analysis was correct but the results of this analysis were not properly put across to members;
or (iii) it is also possible that, having duly examined the merger and properly conveyed the
findings to members, other aspects such as localisms or the fear of relocation of assets had
a greater impact on their decision.

This paper contributes to increase existing knowledge and evidence about integra-
tion processes in cooperatives. It also provides valuable information about qualitative
aspects that are relevant to the success of a merger, reinforcing the idea that cooperatives,
like any other business, need to be managed by professionals. In this sense, training,
education and guidance from representative organisations or government would help to
ensure integration.

5. Study Limitations

The limitations of this study include, firstly, the fact that the survey respondents were
9% cooperative chairs, 37% managing directors and the remaining 54% other managers
(not members of the board of directors). This spread unquestionably entails a bias towards
managers and the results should therefore be interpreted in this light.

Another aspect to take into account is the potential endogeneity and thus the effect
that unobserved or non-included factors (e.g., size) might have on the outcome of the
merger process.

Furthermore, some of the cooperatives involved in the processes studied are no longer
going concerns as they have been wound up, so it was impossible to gather their feedback
about these processes. Another group of cooperatives declined to collaborate with this
study. In some of these cases, the surveys were answered by the heads of the federations on
behalf of these cooperatives as they were involved in the project at the time of the process.
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Abstract: The aim of this research was to examine whether trust influences the functioning of
various forms of collective entrepreneurship in rural areas. The study focused on organizations
which are most common in rural Poland: agricultural producer organizations, rural women’s circles,
and local action groups. Hence, the survey sample included people engaged in these types of
collective entrepreneurship. Data collection was based on a standardized questionnaire distributed
online utilizing the computer-assisted web interviewing method. The statistical analysis of the
empirical material obtained from 132 respondents involved Pearson and Spearman correlation and
principal component analysis. The conducted research shows (1) the superior role of personal
trust over institutional trust in the emergence and functioning of the studied forms of collective
entrepreneurship in rural areas, (2) the greater importance of social than economic factors determining
the functioning of rural collective entrepreneurship, (3) the positive impact of generalized trust on
trust placed in the forms of entrepreneurship covered by the analysis, (4) the increase in trust over time
of cooperation, and (5) the impact of trust on the functioning of collective entrepreneurship, in both
the economic and the social dimensions, with a slight advantage of the latter. By focusing on trust,
this article contributes to the literature on the role of trust in developing collective entrepreneurship
in rural areas. The authors point out that this article only opens the space for a discussion on trust in
the concept of the economics of trust.

Keywords: agricultural producer organizations; rural women’s circles; local action groups

1. Introduction

In Poland, rural areas have great social, environmental, and economic importance.
This is mainly due to the fact that they cover the vast majority of the country’s area and
are inhabited by a high percentage of the population. The political transformation in
Poland in 1989 revealed that, despite the fact that most of the farms were privately owned,
farmers were not prepared for the changes that followed. One of the negative effects of
the transformation was unemployment, practically unknown in Poland after World War
II. It became obvious that unprofitable agricultural production had to be replaced by new
off-farm jobs or additional on-farm activities. The structure of Polish agriculture is highly
fragmented. Private sector farms dominate, including family farms, which account for
slightly more than 99% of the total number of farms. As for the farm size, in 2019, more than
half of the households were small farms with agricultural land not exceeding 5 ha (53.5%).
The largest farms with an area of 50 ha of agricultural land accounted for only 2.4%. The
average agricultural land per farm has remained at the level of approximately 10 ha for
several years [1]. The agricultural policy implemented after the political transformation
and after Poland’s accession to the European Union has not led to an improvement in the
structure of Polish agriculture. The productivity of the factors of production, especially
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labor, is unsatisfactory. It is visible mainly in the weak flow of land from farms that are
not very productive or use land poorly to farms that are more effective in this respect.
The agrarian structure of Polish agriculture remains flawed, especially when compared
to other European Union countries. Currently, over 70% of economically active people
living in rural areas do not derive any income from agriculture [2]. Micro-enterprises based
on self-employment dominate in the employment structure. Thus, there is an increase in
nonagricultural jobs in rural areas, but it is too low to meet the needs of the existing rural
surplus of labor. For this reason, Polish rural areas and agriculture require continuous
support for modernization and restructuring, as well as strengthening their competitive
position in global markets.

The socioeconomic development of rural areas is a derivative of many factors, the
importance of which cannot be overestimated. Some of them are exogenous, partly or
totally independent of the activities of the local community, while others are endogenous.
Research on the use of available resources (endogenous and exogenous) located in rural
areas is necessary in order to stimulate positive attitudes toward entrepreneurial initiatives,
including collective endeavors. In the literature, attitudes of this type are referred to as
entrepreneurial attitudes [3–5].

The concept of entrepreneurship is often discussed in the literature. Entrepreneurship
is a multidimensional phenomenon. All attempts to define the concept of “entrepreneur-
ship” prove its interdisciplinarity. It has been a point of interest for researchers representing
scientific disciples, such as psychology, sociology, economics, and management. Most of-
ten, entrepreneurship is associated with economic issues and a certain attitude involving
looking for opportunities and achieving specific goals. In the literature on management
and economics, entrepreneurship is most often treated as a process. In this case, the
essence of entrepreneurship lies in initiating projects, as well as new forms of activity that
would satisfy the needs and generate profits, and it would enable the reproduction and
development of entrepreneurship. Entrepreneurship understood as a process involves
activities undertaken in a specific space and time, with the use of specific resources by
entities characterized by the features and skills desired in this process.

Entrepreneurship in the economic dimension involves the following [6,7]:

• creating new companies;
• increasing efficiency;
• creating new products, services, and techniques;
• revitalizing competition in the market.

Another understanding of entrepreneurship as a process assumes that it is the course
of action involving setting up and running a business, including the following components:
identifying opportunities and possibilities for operating on the market, developing a
business plan and gathering the necessary resources, setting up an enterprise, and leading
it through the subsequent phases of its development. Therefore, we can risk a statement
that entrepreneurship is an organized activity, focused on the ability to generate and
use innovative ideas in order to obtain measurable benefits, carried out under risk
conditions [5,8–10].

When considering entrepreneurship in rural areas, one should not only focus on setting
up and running a business [11]. Such an approach would considerably narrow the concept
itself, as it also includes other activities contributing to the multidimensional development
of rural areas, such as the activities of rural women’s circles or local action groups. Then,
entrepreneurship is associated with the attitude of a person toward the outside world
and is expressed in a creative and active pursuit of new activities or expansion of the
existing ones. Entrepreneurship can also be understood as a specific type of human activity,
defined by behavior, the ability to use ideas, and opportunities that come unnoticed
or are underestimated by others. Entrepreneurship, understood as a specific type of
human endeavor, may take the form of an individual or collective activity. Collective
entrepreneurship can be understood as organized, conscious, and voluntary cooperation
of people aimed at achieving a common goal [12]. Its essence is the expression of the
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interests of the group and the representation of these interests in the external environment.
It requires close working relationships between people, utilization of their talents and
creative abilities, and mutual trust.

Trust can appear at different levels of social life. It may arise as a result of direct
contacts and strong family and friendship ties in the traditional culture of the community,
as well as in communities where secondary groups dominate, as a result of participation
in the workplace environment, associations, and civic groups [13]. In the former case,
the trust phenomenon derives from mutual relations: the more reciprocal the relations
between individual members of the community or positive experiences in neighborly
cooperation, the greater the credit of trust. In the latter case, trust is generalized and is
based on a generally positive attitude toward others and public institutions. Trust in a
situation of cooperation means that there is a widespread belief that others will participate
in cooperation to a similar extent, that cooperation will be based on the principles of fair
play, and that it is “profitable”, i.e., brings benefits for all partners [14,15].

Collaborative networks are mutual relations that take place between individual mem-
bers of a community, informal groups, and formal organizations. Through them, the
community establishes strategic contacts, selects leaders, defines and agrees with local
interests, identifies problems, and mobilizes material resources and residents to solve
them [16]. People and organizations within such networks often gain two benefits: influ-
ence and power. They have greater opportunities to negotiate various types of transactions,
because they have easier access to information, as well as greater control over its circulation
and, thus better chances to use the emerging opportunities. Local leaders play a huge
role in their use [14]. One of the programs facilitating the network cooperation in rural
areas is the LEADER program, which contributes to the activation of rural communities
by involving social and economic partners in the planning and implementation of local
initiatives. It is a program implemented by local action groups (LAGs), which by linking
representatives of three sectors, public, economic, and social, contribute to strengthening
social capital and economic development of rural areas. Another manifestation of the
cooperation network in rural areas, which has tradition dating back to the 19th century, is
represented by rural women’s circles. They represent the interests and work to improve the
social and professional situation of rural women and their families, as well as support the
comprehensive development of rural areas. Next, there are agricultural producer organiza-
tions, created to enable farmers to become partners for large buyers of agricultural products,
as well as means of production. As an organization, farmers are able to meet the increasing
requirements imposed by the market regarding the quality of agricultural and food prod-
ucts, but also share expenses on the purchase of equipment or organization of transport,
negotiate contracts, trade together in the marketplace, or undertake marketing activities.

The abovementioned forms of collective entrepreneurship are part of the new direction
of rural development by creating conditions for effective, efficient, and partnership-based
implementation of territorially oriented development activities. The literature suggests that,
in this area, it is important to support the so-called collective trust, so that the participants
can share their experiences, be open to creative ideas, and find new directions for their
enterprises through mutual help and support [17–20].

A manifestation of favorable changes in the perception of the impact of various factors
on the economy, including the “soft” ones, is the development of a new trend in economic
sciences—the economics of trust. Traditional (neoclassical) economics, despite being a so-
cial science, took into account only one type of human behavior, based on rational principle
and driven by the maximization of utility [21,22]. The exclusion of social aspects from the
analyses, which has been described in the literature as “desocialization” [23], was one of
the levels of criticism of mainstream economics and the reason for a significant limitation
of its ability to explain many phenomena. Evidence provided by behavioral economics [24],
experimental economics [25], or game theory [26] shows that individuals not only as-
sume the existence of noneconomic values, but also make choices guided by these values.
One of such values is trust, which plays a crucial role in both social and economic life [27].
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In business, trust is recognized as an important component of success [28,29]. The eco-
nomics of trust is detectable at various levels of social and economic life, from saving
money that would have to be spent on security, to improving the functioning of the po-
litical system. However, primarily, trust fosters business relationships. Employees who
trust each other are more collaborative and more willing to share ideas and informa-
tion, which facilitates innovation and ultimately increases productivity [30,31]. Lack of
trust may stimulate hesitant attitudes toward teamwork or even antisocial attitudes when
team members hold back good ideas or vital observations and do not share their experi-
ences with each other [32]; they also have lower tolerance for organizational change [33].
Consequently, absence of trust leads to lower wages, profits, and employment, while its
presence facilitates trade and encourages activities that add economic value [34]. In this
sense, trust is like an interdependent network that connects all actors in an economy and
determines how they interact to drive the economic growth [35,36].

Research in the field of the economics of trust is based on the thesis that trust is related
to equality understood in two dimensions: economic equality and equal opportunities [37].
In countries with a high level of generalized trust, the level of economic equality and equal
opportunities is high [38], in contrast to countries with a low level of generalized trust. It is
also visible in the approach to entrepreneurship. Specifically, societies characterized by
economic equality and equal opportunities, i.e., open, knowledge-based societies with a
well-developed welfare state, have the best conditions for intrapreneurship and ultimately
economic growth [39]. It is worth emphasizing that trust, both institutional and individual,
tends to decline when socioeconomic conditions deteriorate [40,41].

Nature of the relationship between generalized trust and economic dynamics is still
minimally explored and understood, and the research carried out so far is mainly positioned
in a macroeconomic perspective [42].

The aim of the presented research was to find an answer to the question whether and
to what extent trust influences the functioning of various forms of collective entrepreneur-
ship in rural areas. We focused on those forms of collective entrepreneurship that are
common in Poland—agricultural producer organizations, rural women’s circles, and local
action groups.

The issue of trust and its role in the creation and management of an enterprise have
been widely discussed in the literature. However, the researchers mostly focused on its
role in three areas of economic behavior: consumption of goods and services, relations
between enterprises, and the superior–subordinate relationship. Unfortunately, the rural
context has largely been neglected. As emphasized by Gillath, Ai, Branicky, Keshmiri,
Davison, and Spaulding [43], the lack of trust (whatever the cause) can result in limited
cooperation, efficiency, and productivity. Few researchers have focused on trust in collective
entrepreneurship, which makes this study fit into the existing research gap.

Given the lack or a very limited scale of research focused on trust in collective en-
trepreneurship in rural areas, and having taken into account its role in business man-
agement and in economic and social development, the following research hypotheses
were formulated:

Hypothesis 1 (H1). People engaged in the studied forms of collective entrepreneurship in rural
areas have greater personal than institutional trust.

Hypothesis 2 (H2). Social factors determine the functioning of the studied forms of collective
entrepreneurship to a greater extent than economic factors.

Hypothesis 3 (H3). According to the concept of the economics of trust, the higher the level of
generalized trust is, the higher the trust in various forms of cooperation will be.
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2. Research Methods

The empirical research made it possible to verify the formulated research hypothe-
ses. The survey based on a standardized questionnaire was carried out online using
the computer-assisted web interviewing method (CAWI), which, in the situation of the
COVID-19 pandemic and restrictions on direct social contacts, was one of very few pos-
sibilities to collect empirical data. The CAWI method enables quantitative measurement
through questionnaires provided via the Internet. The method makes it possible to reach
large samples, while ensuring the respondents’ anonymity [44]. The proprietary ques-
tionnaire was prepared on the ProfiTest platform between June and July 2021. The link
to the survey was made available via social media on profiles related to agriculture and
rural areas, as well as posted to organizations whose e-mail addresses were obtained from
registers kept by the Agency for Restructuring and Modernization of Agriculture: Register
of Pre-Recognized Producer Organizations, Recognized Producer Organizations, and their
Associations, as well as Transnational Producer Organizations and their Associations on the
Fruit and Vegetables Market, Register of Agricultural Producer Groups, National Register
of Rural Women’s Circles, and Local Action Groups Register 2014–2020 held by the Na-
tional Network of Rural Areas. We also planned to include members of the voluntary fire
brigades, which have a large representation in the rural areas. The link to the questionnaire
was posted on thematic Internet forums and sent by e-mail to all the Voivodship Branches
of the Volunteer Fire Brigade Associations of the Republic of Poland. Unfortunately, only
a few incomplete questionnaires were received in response; therefore, they could not be
included in further analysis.

The survey questionnaire consisted mainly of closed rating questions with an 11-point
Likert scale. In total, correctly completed questionnaires were obtained from 132 respon-
dents representing the types of organizations selected for the study.

As can be seen from the data presented in Table 1, both the size of the studied
population and its structure indicate that the sample cannot be treated as representative of
a larger population. However, the overall number of correctly completed questionnaires
justifies further analysis of the results.

Table 1. Characteristics of the sample.

Form of Collective Entrepreneurship

Agricultural Producer
Organization

(G1)

Local Action Group
(G3)

Rural Women’s Circle
(G4)

Gender
Women 6 42 59

Men 11 14 -

Education

Primary/lower
secondary/vocational 1 4

Secondary/post-secondary 8 24

Higher 8 56 31

Average length of participation in the organization
(years) 8.9 10.7 8.6

The questionnaire examining various aspects of trust related to the studied forms
of entrepreneurship was designed in such a way that the respondents, when answering
each question, had the same 11-degree span. In questions Q8, Q9, Q10, and Q13 (for
code descriptions, see Table 2), the scale was defined from −5 through 0 to +5, so that the
respondent could give negative and positive ratings. Neutral opinions could be indicated
by choosing 0 or values close to it. Question Q11, which examined the importance of trust
impact on various aspects of collective activities, involved a scale from 0 (not important)
to 10 (very important). The initial dataset collected in this way was cleared of incomplete
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questionnaires. Finally, 132 data records were left for statistical analysis. Initially, the
results were divided into three groups according to the type of organization represented
by the respondent: agricultural producer organizations (G1), rural women’s circles (G3),
and local action groups (G4), for which basic statistics were calculated, including mean
scores (Table 2).

Pearson and Spearman correlation analyses were conducted between the age of the
respondents, the length of participation in an organization, and all answers from questions
Q8 to Q13. A correlation matrix with dimensions of 54 × 54 was obtained (Appendix A,
Tables A1–A4).

In the survey, we asked the respondents to assess their level of generalized trust.
Depending on their answers, they fell into one of the three categories: (1) people who are
generally trustful, (2) people who are cautious and distrustful in relations with others, and
(3) people who cannot identify their attitude in this respect. As the declared trust was a
very important factor in our research, further analyses were performed on the basis of
a further division of respondents within the three existing groups (G1, G3, and G4) into
three more groups depending on the declared trust (T1—trustful, T2—distrustful, and
T3—unable to identify their attitude). Therefore, in further analyses, a division into nine
groups was used, which were combinations of forms of collective entrepreneurship and
the declared level of trust (G1T1, G1T2, G1T3, . . . , G4T3).

For question Q8, in which the respondents assessed the degree of trust in a given
organization at three stages of their engagement, an analysis of variance was performed,
where the factor at nine levels was the division of respondents according to the form of
entrepreneurship and the declared level of trust. A significance level of 0.05 was assumed.

For questions Q9 to Q13, due to a fairly large and detailed set of possible answers,
principal component analysis (PCA) was performed. The main purpose of PCA was to
facilitate the presentation of the relationship between the studied groups and the obtained
results. In addition, a varimax rotation was used, which changes the position of the tested
objects so that the individual components contain objects that are strongly correlated with
each other and have little correlation with other components. The synthesis and the basis
for the discussion were the biplots that contained plotted variants of responses correlated
with the components in the two-dimensional space of the first two components (PC1 and
PC2). The position of the tested nine groups in relation to the answers and components
was also added to biplots. All analyses and graphical presentation of data were executed
using IBM SPSS Statistics ver. 26.

Table 2. Mean values of ratings by three types of organizations (G1, G3, and G4).

Question/Answer Code
Organization Type Code

G1 G3 G4

Q8—Question 8 (scale −5 to 5)
Please assess the degree of trust in the organization of which you are a member at three stages.

Q8.1—before deciding to join 2.824 3.109 3.175
Q8.2—at the beginning of cooperation 3.471 3.655 3.684
Q8.3—currently 3.471 3.618 3.614

Q9—Question 9 (scale −5 to 5)
Do you trust or not trust the following?

Q9.1—immediate family—parents, children, spouse 4.824 4.691 4.702
Q9.2—your friends 3.059 3.455 3.456
Q9.3—extended family 2.882 3.182 3.175
Q9.4—people with whom you work on a daily basis 2.647 2.636 2.649
Q9.5—neighbors 2.353 2.309 2.333
Q9.6—the local parish priest 0.706 1.236 1.281
Q9.7—people who work voluntarily in your place of residence 1.471 2.455 2.474
Q9.8—local entrepreneurs 1.294 2.127 2.140
Q9.9—local teachers 2.176 2.127 2.140
Q9.10—people with whom you cooperate in the organization 3.176 3.345 3.368
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Table 2. Cont.

Question/Answer Code
Organization Type Code

G1 G3 G4

Q10—Question 10 (scale −5 to 5)
Do you trust or not trust the following institutions?

Q10.1—agricultural advisory centers 2.412 2.782 2.860
Q10.2—private consulting/advisory firms 0.588 1.345 1.368
Q10.3—local government 1.118 1.236 1.298
Q10.4—agricultural chambers 1.353 1.927 1.965
Q10.5—Polish Agency for Enterprise Development (PARP) 0.765 1.545 1.596
Q10.6—non-governmental organizations supporting entrepreneurship, e.g., business
incubators and technology parks 0.882 1.909 1.930

Q10.7—commercial banks 0.529 0.509 0.544
Q10.8—cooperative banks 1.706 1.836 1.842
Q10.9—scientific institutions/universities 1.706 2.491 2.491

Q11—Question 11 (scale 0 to 10)
How do you think trust influences the functioning of the collective activity?

Q11.1—improves financial results 8.059 7.727 7.719
Q11.2—influences the optimization of the use of resources available to the members of
the organization 7.588 7.836 7.825

Q11.3—optimizes business processes 7.059 7.255 7.263
Q11.4—facilitates teamwork 8.294 8.673 8.649
Q11.5—enables knowledge transfer 7.706 8.000 8.000
Q11.6—enhances entrepreneurial behavior 7.059 7.655 7.667
Q11.7—reduces the risk of failure 7.765 7.818 7.807
Q11.8—strengthens the sense of social identity (belonging to the social environment) 8.412 8.436 8.421
Q11.9—enhances self-esteem and development opportunities 8.412 8.618 8.596
Q11.10—promotes integration 9.294 8.836 8.807

Q13—Question 13 (scale −5 to 5)
Please assess the impact of the proposed factors on the development of collective entrepreneurship.

Q13.1—personality of the leader 3.765 4.236 4.246
Q13.2—ability to manage a team by the leader 4.353 4.400 4.421
Q13.3—close interpersonal relationships 3.941 4.091 4.088
Q13.4—creativity/resourcefulness of the group 4.294 4.255 4.281
Q13.5—focus on achieving a common goal 4.412 4.236 4.263
Q13.6—individual risk appetite 1.824 2.400 2.456
Q13.7—using talents in the team 4.471 4.455 4.474
Q13.8—qualifications of group members 4.294 3.873 3.912
Q13.9—family patterns 3.000 3.600 3.632
Q13.10—quick and flexible adaptation to changes 4.118 3.964 4.000
Q13.11—the climate of social trust 4.059 4.127 4.158
Q13.12—the environment 2.941 3.364 3.404
Q13.13—access to external financing sources 3.824 3.909 3.947
Q13.14—macroeconomic situation 2.824 3.273 3.333
Q13.15—legibility and knowledge of legal acts 3.588 3.800 3.842
Q13.16—fiscal/tax system 1.941 2.473 2.474
Q13.17—access to economic information 2.824 2.964 2.947
Q13.18—condition and development of local technical infrastructure 3.176 3.291 3.298
Q13.19—activities of business support institutions 3.000 3.127 3.140
Q13.20—activities of local authorities 3.588 3.473 3.421

3. Results and Discussion

3.1. Personal and Institutional Trust

The main question relating to trust is whether one should put trust in someone or
something. According to Munns [45], “trust can be defined as a decision to become
vulnerable to or dependent on another in return for the possibility of a shared positive
outcome”. Trust has many levels and dimensions. It is also dynamic and changes over time
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and in different environments. Blomqvist [46] noted that, in psychology, some researchers
see trust as a personal trait, while others stress its social aspect. This means that each
person has their own predisposition to trust. One can trust another person or a system
(an institution). In economics, trust is seen as a mutual trust or “informal agreement” in
which an individual or an organization trusts another person or organization that they
will act as promised [47–49]. Trust, therefore, is the foundation for building relationships
between business partners. However, the very existence of trust inherently entails risk and,
consequently, risk is embedded in any entrepreneurial activity [50].

When considering the issue of trust in the context of entrepreneurship, two categories
of trust—personal and institutional—need to be distinguished. Personal trust is based on
unwritten rules and values that are shared by people in informal relationships. It derives
from personal experience in contact with the other party and stimulates further actions
according to the assumption of good will of all parties. Institutional trust concerns the
relationship between an individual and organizations, as well as formal structures; more-
over, apart from generally accepted operating standards, it also has its source in the rules
applicable in a given industry or sector. Personal trust is particularly important at the
beginning of an entrepreneur’s activity on the market. Nevertheless, along with the devel-
opment of the company, institutional trust also starts playing an important role. In order
to perform successfully, an organization needs to have both types of trust [51]. Lack of
trust in representatives of various institutions may be a significant obstacle in undertaking
entrepreneurial activities.

The literature shows that the higher level of social trust is positively correlated with
the level of entrepreneurship [52]. For example, the Japanese trust strangers less compared
to the Americans. Managers in collectivist societies (such as Japan) show a lower overall
level of trust than their counterparts in individualistic societies (such as the United States)
but tend to have more trust in other managers in the same group. According to the research
by Ding et al. [53], Turkey has the lowest level of social trust, and Sweden has the highest.
Thus, what is the level of trust in the case of Poland? The study of interpersonal trust
among the Polish population showed that, despite relatively limited trust in strangers,
Poles generally trust people with whom they maintain regular contacts. The vast majority
of respondents trust their immediate family (98%), their friends (95%), extended family
(89%), people they work with on a daily basis (88%), and neighbors (80%) [54].

For the purpose of this analysis, we distinguished two types of trust, personal and
institutional. A hypothesis was formulated that people operating within the studied forms
of collective entrepreneurship in rural areas show more personal than institutional trust.

Personal trust, also known as interpersonal trust, is placed in the people with whom
we have close relationships. The most trusted group is usually the family tied by close and
intimate relationships, followed by friends and acquaintances, neighbors, coworkers, and
business partners, i.e., people we know personally and with whom we interact directly.
This type of trust is also placed in people fulfilling specific social and professional roles.
In Polish literature, it is referred to as position-related trust [55].

Institutional trust is aimed at institutions and organizations, understood as sets of
structural rules within which actions and interactions take place. This group includes
schools, universities, the army, churches, courts, the police, banks, stock exchanges, the
government, the parliament, and enterprises.

The scale from −5 to 5, designed to measure trust, allowed the respondents to indicate
either the level of existing trust or the lack of it. All the mean scores obtained in questions
Q9 and Q10 in the three types of organizations were positive (Table 2). The highest mean
score (higher than 4.69) represented trust in family and the loved ones (Q9.1). Interestingly,
the next highly trusted groups included friends (Q9.2) and people cooperating in a given
organization (Q9.10); the mean score ranged from 3.059 to 3.456. This may indicate that
members of rural organizations are also friends. People like the extended family, coworkers,
and neighbors (Q9.3, Q9.4, Q9.5, and Q9.7 (for two groups)) received average trust scores
of 2.30–3.18. The remaining groups of people from question Q9 and most of institutions
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from question Q10 also received positive mean scores, but at a level closer to the neutral
rating. In question Q10, a relatively rating of 2.4–2.9 was given to agricultural advisory
centers, i.e., the institutions that implement the mission of supporting the development of
rural areas and their residents.

As the survey covered many dimensions, divided into three groups and three sub-
groups (nine groups in total), principal component analysis was performed to reduce
dimensionality. As a result, 19 variants of answers were reduced to first five principal
components (Appendix A, Table 5). PC1 explained 25.21% of the general variance by
including variants of trust assessment such as those included in questions Q9.1, Q9.4, Q9.8,
Q9.9, Q10.3, and Q10.7. The second component explained 18.94% of the general variance,
including variants of trust assessment such as those included in questions Q9.6, Q9.10,
Q10.8, and Q10.9 (Figure 1).

Figure 1. Biplot of relationships of variables (Q9.1, . . . , Q9.10, Q10.1, . . . , Q10.9) for groups (G1T1, . . . , G1T3, G3T1, . . . ,
G4T3) representing types of organization subdivided according to the declared level of trust in the space of the first two
components PC1 and PC2.

The analysis of the results obtained from questions Q9 and Q10 allowed us to positively
verify Hypothesis 1, assuming a greater importance of personal trust over institutional trust
in the formation and functioning of the studied forms of collective entrepreneurship in rural
areas. As our research is one of the few that concerns trust in collective entrepreneurship
in rural areas, we can only refer our results to the available analyses carried out as part
of the report “2018 Edelman Trust Barometer” [56]. This study showed that the trust in
institutions in Poland in 2018 was below global average (the index for Poland was 39/100
compared to the average global index of 48/100).

We believe that, in the case of the studied forms of entrepreneurship, these two types
of trust are correlated and, therefore, should not be analyzed separately.
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3.2. Social and Economic Determinants of Collective Entrepreneurship Development

An attempt was made to evaluate the factors determining the development of collec-
tive entrepreneurship. The designed rating scale was from −5 (inhibiting development)
through 0 (having no influence) to 5 (stimulating development). Twenty determinants
were presented to be evaluated. All determinants obtained average positive scores, which
suggests that, according to the respondents, they stimulate the development of collective
entrepreneurship in rural areas. The highest mean scores (within the range from 4.00 to
4.65 depending on a group) were achieved by factors related to the leader—personality and
managerial skills (Q13.1, Q13.2). Other highly stimulating determinants included working
toward a common goal (Q13.5), as well as talents and creativity present in the team (Q13.4,
Q13.7), which, in individual groups, were assessed at an average level of 2.94 to 4.42. The
remaining determinants were also assessed positively but depending on the studied group
at a lower level (Table 2).

The applied PCA reduced the studied space from 20 dimensions to the first four
principal components. PC1 accounted for 37.73% of the overall variance, concentrating
on determinants such as Q13.4, Q13.5, Q13.6, Q13.7, Q13.8, Q13.10, Q13.12, Q13.13, and
Q13.20 (Appendix A, Table 6). This group contained high- and medium-rated determi-
nants. The applied varimax rotation revealed that they are mutually correlated. PC2
accounted for 25.62% of the total variance and the determinants most strongly correlated
with it were variables Q13.1, Q13.2, Q13.3, Q13.11, Q13.14, Q13.18, and Q13.19. The first
three determinants also had some of the highest ratings. Therefore, this component can
be interpreted as gathering the most important features of collective entrepreneurship
development (Figure 2). PC3 accounted for 17.76% of the overall variance. Determinants
related to family patterns (Q13.9), fiscal systems (Q13.16), and the availability of economic
information (Q13.17) correlated with it most strongly. Interestingly, PC4 was strongly
correlated with only one feature related to the legibility and knowledge of legal acts, and it
explained 10.57% of the overall variance.

Figure 2. Biplot of relationships of variables (Q13.1, . . . , Q13.20) for groups (G1T1, . . . , G1T3, G3T1, . . . , G4T3) representing
types of organization subdivided according to the declared level of trust in the space of the first two components PC1
and PC2.
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The reduction of 20 initial variables to four principal components enabled explanation
in a simplified manner of 91.69% of the total variance.

The PCA allowed for the positive verification of Hypothesis 2, assuming that social
factors determine the functioning of the studied forms of collective entrepreneurship to a
greater extent than economic factors.

A significant correlation (at the level of 0.35) was revealed between how the respon-
dents assessed the impact of family relationships, neighborly relations, friendship, and the
performance of social roles on the level of trust and the assessment of the importance of
social factors influencing the development of collective entrepreneurship (Appendix A,
Table 7).

A similar comparative analysis of the impact of social and economic factors on the
development of cooperatives was carried out by Pan [57]. This study showed that the
influence of social factors on this collective form of entrepreneurship is stronger than
of the economic ones. According to Brodziński, the influence of social and economic
factors on the development of entrepreneurship among agricultural producers is the same,
although the author pointed to creativity, optimism and commitment as the primary drive
of entrepreneurship [58]. Furthermore, studies of other researchers indicated a greater
impact of these factors on the development of entrepreneurship in rural areas [59,60].
According to Björklund, it is easier for entrepreneurs to overcome barriers to innovation if
they have specific cognitive abilities. These abilities include sufficient knowledge, access
to information, and decision flexibility. Positive attitudes facilitate the implementation of
innovations, while negative attitudes make it difficult. A positive attitude toward work and
others can enhance individual performance and creativity, foster new relationships, and
expand the use of intellectual and social resources [61]. Colombo and Perujo-Villanueva,
on the other hand, emphasized that relations between agricultural neighbors are the
main determinant of cooperation, not only between small entities [62]. In the research
by Krzyżanowska [63] conducted on a group of 132 leaders of agricultural producer
groups, trust was assessed as one of the most important interpersonal skills essential
in leadership processes. It was rated 3.98 on a Likert scale from 1 to 5, where 1 meant
unimportant and 5 meant very important. The importance of trust in entrepreneurial
teams was also confirmed by the results of the research conducted by Falkowski et al. [64]
among members of agricultural producer organizations in Poland. In this case, 70% of
the surveyed farmers most often indicated lack of trust as a factor hindering the creation
of producer organizations. Only in the case of producer organizations based on family
ties was this aspect not so important. This is probably a manifestation of the mentality
barrier resulting from the negative experiences of farmers in the times of centrally planned
economy and forced collectivization of agricultural sector, which now still influences the
preference for private (family) farming. In rural areas in Poland, the generalized trust index
is still relatively low compared to larger cities (on a seven-point scale from −3 to +3, the
mean value was −0.88 for rural areas, 0.22 for larger cities, and −0.90 for farmers) [54].

3.3. Trust in Collective Entrepreneurship

It was assumed in the study (H3) that, according to the concept of the economics
of trust, a higher level of generalized trust would result in a greater trust in various
forms of cooperation; furthermore, as participants gain common experiences, the level of
trust in group cooperation increases. The analysis performed with the use of descriptive
statistics, i.e., the statistics of the distribution of the feature value (location and dispersion)
confirmed this hypothesis (H3). The data presented in Figure 3 show that those people who
believed that most people could be trusted (T1) (and, therefore, showed a higher level of
generalized trust than the remaining respondents) were more likely to trust joint ventures.
It is interesting, however, that, regardless of the level of generalized trust, after starting
cooperation under the researched forms of entrepreneurship, the trust in the organization
visibly increases. The highest increase was recorded in the G3T3 group. The exceptions
were respondents representing rural women’s circles, who did not define their level of
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trust by indicating the answer “I do not know” (G4T3). In this group, a slight decrease in
trust in the circle was noticeable during its operation.

 
Figure 3. Average trust assessment values (scale from −5 to 5) at three stages of participation by organization type. ANOVA
at a significance level of 0.05.

The confirmation of Hypothesis 3 is extremely important from the point of view
of the development of collective entrepreneurship in rural areas. Since trust affects the
quality of cooperation, it lowers transaction costs and has a positive impact on its durability.
In addition, trust can reduce intergroup conflicts and strengthen collaboration between
different social groups [53]. This was confirmed by the results of studies by Adro and
Franco [65]. The study looked at local and national collaborative networks based on the
example of Casa Agrícola dos Arais (CAA). The authors described how a rural farming
network operates in a specific sector of Protected Denomination of Origin (PDO) and
what its success factors are. Economic benefits, self-confidence, trust, mutual respect, and
resilience were the words that the respondents used to identify the factors behind the
network’s success and the ones that helped them to endure more difficult periods. Despite
the fact that the contracts are not formalized, all partners (CAA, milk suppliers, and Tio
Careca) had great confidence in the network. On the Likert scale, where 1 meant no trust
and 5 meant high trust, all rated the level of trust at 4 or 5 points. Older or less educated
producers trusted the given word more than a written contract, which they said they did
not need.

The aim of this study was to find an answer to the question whether and to what
extent trust affects the functioning of collective entrepreneurship in rural areas. Taking into
account the conducted analyses, it can be concluded that trust plays a crucial role, and that
the level of trust increases with the length of cooperation.

In Q10, we sought an answer to the question of how, in the respondents’ opinion,
trust affects the functioning of selected forms of collective activities. Ten aspects that
may be affected by trust were selected. The impact was measured on an 11-point scale
from 0 (no impact at all) to 10 (very high impact). This scale made it possible to flexibly
assess the degree of this impact. All variants of the answers were highly rated by the
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respondents. For individual groups, the mean score was from 7.28 to 8.98 (Table 2). The
range of assessment, expressed in the mean values of the answers, was about 1.5, which, on
an 11-point scale, can be considered small. PCA was performed, where 10 dimensions were
reduced to the first two components which accounted for 85.62% of the overall variance.
PC1 explained 44.89% of the overall variance and was most strongly correlated with the
following response variants: Q11.5, Q11.6, Q11.7, Q11.9, and Q11.10. PC2 explained 40.73%
of the overall variance and was most strongly correlated with the following responses:
Q11.1, Q11.2, Q11.3, Q11.4, and Q11.8 (Figure 4).

Figure 4. Biplot of relationships of variables (Q11.1, . . . , Q13.10) for groups (G1T1, . . . , G1T3, G3T1, . . . , G4T3) representing
types of organization subdivided according to the declared level of trust in the space of the first two components PC1
and PC2.

The conducted analysis showed that, in the opinion of the respondents, the impact of
trust on the functioning of the selected forms of collective entrepreneurship is noticeable
in both the economic and the social dimensions. In our study, the respondents rated the
impact of trust higher in social areas, such as strengthening the sense of social identity,
self-esteem, and development opportunities, as well as a positive impact on teamwork or
social integration. The exceptions were people representing the G1T3 group (members
of agricultural producer organizations who did not define their level of trust), for whom
these aspects were not as important as the economic ones, e.g., improving financial results
or optimizing the use of resources. A completely different opinion was expressed by the
respondents qualified to the G3T3 group (women from rural women’s circles who did
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not define their level of generalized trust), for whom these economic aspects were the
least important.

4. Conclusions

The development of entrepreneurship in rural areas has been, for many reasons,
a more difficult process than in urbanized areas [7,66]. This is caused by many factors
including location, dispersion, small scale of activity, shallowness of local markets, the
level of infrastructure development, and the level of education of rural residents.

Due to the fact that the sample selected for this research was not representative,
it does not allow for generalizations. However, as our findings correspond with the results
of other authors, as shown in the paper, they provide sufficient grounds for verification of
the research hypotheses.

The literature implies that entrepreneurial activity is related to both the most basic
trust we place in people with whom we maintain social relations and other types of trust,
including trust in institutions. Trust is a value that facilitates cooperation between en-
trepreneurs and their partners [67–69]. This was confirmed by our research. The conducted
PCA showed that the respondents are more likely to trust their family, friends, people
they work with, local entrepreneurs, and teachers. In the conducted analysis, institutional
trust was rated much lower. The exceptions were agricultural advisory centers, which
obtained higher trust mean scores (2.4–2.9) compared to other institutions. This result can
be explained by the fact that their activity is directly dedicated to rural residents, and the
respondents are familiar with it. Moreover, the PCA analysis revealed that the respondents
were also willing to trust institutions such as local authorities, commercial and cooperative
banks, and scientific centers. Hypothesis 1 was, thus, confirmed.

The socioeconomic development of rural areas is, inter alia, determined by the effective
cooperation between entities operating locally. There is no doubt that the main factor
limiting cooperation is insufficient knowledge and, above all, the uncertainty resulting
from limited trust. This study shows that trust is a necessary condition for effective
cooperation. This was also confirmed by the studies of other researchers [70]. Apart
from the influence of trust on the development of collective entrepreneurship, this study
shows that other factors, of both a social and an economic nature, also play an important
role. The respondents highly rated the impact of social factors including personality traits
and skills such as the leader’s ability to manage a team, creativity of the members, and
orientation toward a common goal. Moreover, conditions such as the climate of trust
play an important role. In the opinion of the respondents who actively participate in the
analyzed forms of collective entrepreneurship, equally important were economic factors
such as the availability of external sources of financing, the macroeconomic situation of
the country, the condition of infrastructure, and access to business support institutions.
The abovementioned social factors, highly rated by respondents, basically constitute the
social capital, which in rural areas is identified mainly with local organizations such as
associations, civic groups or producer organizations, rural women’s circles, and local action
groups covered by this research. Summing up, Hypothesis 2 was positively verified, as the
prevalence of social factors over economic factors was demonstrated.

There seems to be a consensus among researchers that a higher level of trust facilitates
forming multi-actor networks of entrepreneurs and their successful performance [71,72].
Trust has a considerable impact on cooperation between entrepreneurs in small networks
where the relationships are more personal [64]. Our research also shows that people with a
higher level of generalized trust are more likely to trust joint ventures, especially before
joining a collective endeavor. This confirms Hypothesis 3. However, a new relationship
emerged. The local action group members who did not indicate their level of generalized
trust declared that their trust increased with the length of participation. Unfortunately,
in the remaining groups, i.e., agricultural producers and rural women’s circles, such trust
growth was not statistically confirmed. The most surprising results were obtained in
the group of people who indicated a low level of generalized trust. In this case, in all
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the studied groups, the level of trust increased along with the length of participation in
the organization.

We are aware that our study is one of the first undertaken in this field. The positively
verified hypotheses formulated in the research do not, however, justify the formulation
of general conclusions. Firstly, to make this possible, further in-depth research would be
required in this area, with particular emphasis on the dominant character of the activities
typical for different forms of entrepreneurship. Agricultural producer organizations pursue
mainly economic goals, while rural women’s circles and local action groups focus rather
on the social aspects of local community life. Secondly, there was an overrepresentation of
women in the sample. This was due to the following reasons: the survey was carried out
using the CAWI method, which subjected the process of sampling to a large extent to fate
and, despite targeting a diverse population including producer groups, local action groups,
rural women’s circles, and volunteer fire brigades, responses were obtained mostly from
rural women’s circles and local action groups represented mainly by women. While our em-
pirical research contributes to the existing literature on trust in collective entrepreneurship
in rural areas, it does show some limitations. We believe that the conducted analysis will
inspire future research on the role of trust in the development of collective entrepreneurship
in rural areas. It seems important to consider the following research areas:

(1) the role of trust in the economics of trust paradigm in the perspective of rural development,
(2) the conditions for the formation and functioning of collective entrepreneurship in

rural areas, which is an impulse stimulating the local community to undertake en-
trepreneurial activity,

(3) defining the factors strengthening the social trust of rural residents.

We hope that the presented research areas will serve as inspiration for future studies.
By focusing on trust, this paper contributes to the literature examining the role of trust
in the development of collective entrepreneurship in rural areas. Trust is a complex,
difficult-to-study topic, both theoretically and methodologically. The limitation of this type
of research is the credibility of the respondents in terms of competence and perception. To
counteract that, in-depth, qualitative research using the interview technique is required. We
believe that our study, which is one of the first in this field, should be seen as a pilot study.
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Table 5. Eigenvalues and proportion of the total variance in 9 groups of collective entrepreneurship, as explained by the
first three principal components for the original 19 traits and the correlation coefficients between these traits and the first
three PCs on for questions Q9 and Q10.

Component

1 2 3 4 5

Q9.1 0.945 −0.018 0.146 0.217 0.115
Q9.2 0.423 0.015 0.715 0.202 0.462
Q9.3 0.075 −0.086 0.901 0.213 0.259
Q9.4 0.884 0.119 −0.079 0.283 −0.227
Q9.5 0.542 −0.257 0.630 0.066 0.204
Q9.6 0.365 0.670 −0.528 0.246 −0.022
Q9.7 0.278 0.489 0.009 0.774 0.021
Q9.8 0.693 0.298 −0.015 0.641 0.113
Q9.9 0.698 0.357 −0.041 0.471 0.164

Q9.10 0.543 0.616 0.212 0.299 0.347
Q10.1 −0.154 −0.049 0.299 −0.113 0.917
Q10.2 0.090 0.209 0.188 −0.026 0.873
Q10.3 0.557 0.271 0.633 0.050 −0.421
Q10.4 −0.194 0.293 0.862 0.049 0.180
Q10.5 0.454 −0.281 0.208 0.695 −0.122
Q10.6 0.228 −0.208 0.246 0.893 −0.134
Q10.7 0.714 0.526 0.197 0.178 −0.318
Q10.8 0.126 0.922 −0.002 −0.327 0.090
Q10.9 −0.006 0.879 0.106 0.072 0.031

Total Variance Explained—Rotation Sums of Squared Loadings

Total 4.789 3.598 3.495 3.042 2.504
% of Variance 25.207 18.936 18.397 16.009 13.178
Cumulative % 25.207 44.143 62.540 78.548 91.727

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization.

Table 6. Eigenvalues and proportion of the total variance in 9 groups of collective entrepreneurship, as explained by the
first three principal components for the original 20 traits and the correlation coefficients between these traits and the first
three PCs on for questions Q13.

Component

1 2 3 4

Q13.1 0.157 0.935 0.111 −0.131
Q13.2 0.657 0.740 0.012 −0.034
Q13.3 0.366 0.891 0.165 0.061
Q13.4 0.922 0.194 0.303 −0.043
Q13.5 0.840 0.224 0.455 −0.021
Q13.6 0.687 −0.235 −0.231 0.286
Q13.7 0.888 0.114 0.284 0.218
Q13.8 0.771 0.203 0.529 0.233
Q13.9 0.215 0.066 0.856 0.047
Q13.10 0.967 0.170 0.069 −0.155
Q13.11 0.458 0.711 0.507 0.045
Q13.12 0.807 0.206 0.410 0.162
Q13.13 0.786 0.349 0.378 −0.064
Q13.14 0.306 0.751 0.272 0.473
Q13.15 0.147 0.053 0.076 0.980
Q13.16 −0.255 −0.457 −0.630 0.553
Q13.17 −0.145 −0.084 −0.862 0.008
Q13.18 0.301 −0.629 −0.443 0.462
Q13.19 0.317 −0.889 0.079 0.049
Q13.20 0.833 −0.204 −0.269 0.378
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Table 6. Cont.

Component

1 2 3 4

Total Variance Explained—Rotation Sums of Squared Loadings

Total 7.546 5.124 3.552 2.115
% of Variance 37.732 25.621 17.761 10.574
Cumulative % 37.732 63.353 81.114 91.688

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization.

Table 7. Eigenvalues and proportion of the total variance in 9 groups of collective entrepreneurship,
as explained by the first three principal components for the original 10 traits and the correlation
coefficients between these traits and the first three PCs on for questions Q11.

Component

1 2

Q11.1 0.171 0.949
Q11.2 0.160 0.976
Q11.3 0.164 0.963
Q11.4 0.597 −0.674
Q11.5 0.938 0.082
Q11.6 0.679 0.166
Q11.7 0.935 0.081
Q11.8 0.544 0.795
Q11.9 0.889 0.392
Q11.10 0.866 0.106

Total Variance Explained—Rotation Sums of Squared Loadings

Total 4.489 4.073
% of Variance 44.889 40.733
Cumulative % 44.889 85.622

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization.
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6. Korsgaard, S.; Müller, S.; Wittorff Tanvig, H. Rural entrepreneurship or entrepreneurship in the rural—Between place and space.
IJEBR 2015, 21, 5–26. [CrossRef]

7. Galvão, A.R.; Mascarenhas, C.; Marques, C.S.E.; Braga, V.; Ferreira, M. Mentoring entrepreneurship in a rural territory—A
qualitative exploration of an entrepreneurship program for rural areas. J. Rural. Stud. 2020, 78, 314–324. [CrossRef]

8. Minniti, M.; Lévesque, M. Entrepreneurial types and economic growth. J. Bus. Ventur. 2010, 25, 305–314. [CrossRef]
9. Ardichvili, A.; Cardozo, R.; Sourav, R. A Theory of Entrepreneurial Opportunity Identification and Development. J. Bus. Ventur.

2003, 18, 105–123. [CrossRef]
10. Shane, S. A General Theory of Entrepreneurship: The Individual-Opportunity Nexus; Edward Elgar: Northampton, MA, USA, 2003.
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44. Parzonko, A.; Balińska, A.; Sieczko, A. Pro-Environmental Behaviors of Generation Z in the Context of the Concept of Homo
Socio-Oeconomicus. Energies 2021, 14, 1597. [CrossRef]

45. Munns, A. Potential influence of trust on the successful completion of a project. IJPM 1995, 13, 19–24. [CrossRef]
46. Blomqvist, K. The many faces of trust. SJM 1997, 13, 271–286. [CrossRef]
47. Hotte, N.; Kozak, R.; Wyatt, S. How institutions shape trust during collective action: A case study of forest governance on Haida

Gwaii. For. Policy Econ. 2019, 107, 101921. [CrossRef]
48. Miller, G.J.; Whitford, A.B. Trust and incentives in principal-agent negotiations: The “insurance/incentive trade-off”. JTP 2002,

14, 231–267. [CrossRef]
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50. Paliszkiewicz, J. Zaufanie w Zarządzaniu; WN PWN: Warsaw, Poland, 2013.
51. Krawczyk-Bryłka, B. Zaufanie do siebie jako jeden z aspektów zaufania w aktywności przedsiębiorczej. In Przedsiębiorczość:
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Abstract: Cooperatives cover a large part of the agricultural sectors and have substantial market
shares in agri-food supply chains in the EU Western countries. They account for approximately half
of agricultural trade in the EU. By contrast, in the EU Western countries, where farmer cooperatives
are widespread and successful, agricultural cooperation in Lithuania has developed intermittently in
the last century. We still have very limited knowledge of why the country’s agricultural producers
(especially smallholder farmers) are reluctant to cooperate in Lithuania. The aim of this study is
to assess the level of the willingness to cooperate among smallholder farmers in Lithuania and to
draw up the profiles of small-scale farms that participate in and intend to join cooperatives and,
conversely, that do not participate in cooperatives and do not intend to do so. To achieve this goal, a
representative survey of small-scale farms was conducted. Results of surveys carried out in 2019 in
Lithuania on a group of 1002 small-scale farms showed that only 8% of the surveyed farms participate
in producer groups or cooperatives, while another 8% intend to participate. Small-scale farms in
Lithuania have weak market integration, with no bargaining power on input and output markets.
The vast majority of small-scale farms are reluctant to participate in cooperative activities in Lithuania.
Therefore, this study aimed to determine the profile of a small farm that tends to cooperate. The
main social characteristics of farm managers and economic factors of farms willing to cooperate have
been identified.

Keywords: small-scale farm; cooperation; contractual integration; willingness to cooperate; farm
profile; Lithuanian case

1. Introduction

There are more than forty thousand agricultural cooperatives in Europe with nine
million farmer members [1]. Cooperatives cover a large part of the agricultural sectors
and have substantial market shares in agri-food supply chains in the European Union (EU)
western countries. They account for approximately half of agricultural trade in the EU and
over half in some member states such as Austria, Denmark, Finland, France, Ireland, the
Netherlands, and Sweden. Moreover, the market shares of cooperatives differ considerably
with respect to sectors [2,3]. According to Ollila [4], not only ideological or sociological but
also economic reasons justify the existence of cooperatives. The existence of cooperative
organizations in today’s business environment, particularly in agriculture, signals their
continued ability to provide value to their members [5] by increasing farms’ (especially
small-scale farms) competitiveness on the national and international markets [6,7]. Agricul-
tural cooperatives have provided a model for overcoming the disadvantages of small-scale
farming for more than 150 years [8]. It should be added that the process of farm coopera-
tion in modern Lithuania was decisively influenced by the historical path of agricultural
development and the experience of the agricultural community.

Agriculture 2021, 11, 1071. https://doi.org/10.3390/agriculture11111071 https://www.mdpi.com/journal/agriculture
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By contrast, in the EU Western countries where farmers’ cooperatives are widespread
and successful, agricultural cooperation in Lithuania has developed intermittently in the
last century. The cooperation of farmers developed in the second and third decades of the
20th century, based on the classical principles of cooperation, was completely destroyed by
the collectivization of farms into pseudo-cooperative kolkhoz at the beginning of the Soviet
era. Moreover, farmers’ households were allowed to use only up to 60 acres of land. The
collective farms that operated during the Soviet regime (1945–1989) still maintain a non-
beneficial image of anti-cooperation, deterring farmers from joining cooperatives. After
the restructuring of independent Lithuanian agriculture in the early 1990s, cooperation
between newly established family farms and corporate companies in agriculture has not
been expanding and is still very weak. Cooperation among farmers is not widespread in
Lithuania—only about 12% of the country’s farmers are involved in cooperatives [9]. The
research of Borychowski et al. [10] included Lithuania and showed that the production scale
was the key determinant of the resilience of small-scale farms in the countries. Moreover, the
main way to achieve the higher benefits of increasing the production should be combined
with strengthening the market integration of agricultural producers, so the cooperation
issue becomes even more relevant. This study extends an established direction of the
resilient development of the small-scale farms in Lithuania.

EU Western researchers are looking for the reasons why agricultural producers in the
21st century are choosing a cooperative structure based on classical principles of coop-
eration [11], and we still have very limited knowledge of why the country’s agricultural
producers (especially smallholder farmers) are reluctant to cooperate in Lithuania. The
main aim of this study is to assess the level of the willingness to cooperate among small-
holder farmers in Lithuania and to draw up the profiles of small-scale farms that participate
in and intend to join cooperatives and, conversely, that do not participate in cooperatives
and do not intend to do so.

To achieve this aim, a representative survey of small-scale farms was conducted. We
employed the results of surveys carried out in 2019 in Lithuania on a group of 1002 small-
scale farms. The study results contribute to a better understanding of the cooperative or
non-cooperative behaviour of small-scale farms.

2. Literature Overview

2.1. Reluctance to Cooperate

An overview of the research conducted on farm co-operation in Lithuania revealed
that the main reasons for the attitude of Lithuanian farmers towards co-operation have
not changed for a long time. The farmer and expert survey data show [12] that the main
reasons for farmers’ reluctance to cooperate and change are their individuality, lack of trust
in collective (cooperative) actions and new ideas, internal competition, and inability to find
a joint agreement on different issues.

Both farmers and managers of agricultural companies do not consider cooperation
to be a matter of necessity; for them, according to experts, daily work on the farm is of
greater value than changes in the area of cooperation. In addition, they feel that there
is a lack of time for collaborative actions due to the high workload. Other authors have
also identified distrust between people, unwillingness to change their habits, and a lack of
time for cooperative activities as the main barriers of the development of farm cooperation
processes in Lithuania [13–15]. Tuna and Karantininis [15] conducted a social network
analysis and found that there are low levels of social capital (structural, which refers to the
presence of a network of access to people and resources, as well as cognitive aspects, such
as norms, values, trust, attitudes, and beliefs) in agricultural cooperatives in post-socialist
countries. A lack of time and money for cooperative activities, a lack of leaders, and
bureaucratic shortcomings have been emphasized as the main obstacles for cooperation in
Russia [7].

In some studies, a low awareness of the benefits of contractual integration among
farmers was observed along with a weak willingness to cooperate because of the low
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bargaining power of farmers [16,17]. Kahneman and Tversky’s Prospect Theory [18]
shows that individuals tend to avoid potential losses rather than seek potential benefits.
Agricultural cooperatives in post-socialistic countries often fail to justify their purpose [15].
Czyzewski et al. [19] confirm that human capital plays a significant role in contractual
governance and requires special attention. The positive correlations between the length of
education and willingness to join agricultural cooperatives have been observed in several
studies [20–23]. Education contributes to the quality of human capital. Martey et al. [24]
argue that, through educational processes, farmers gain the ability to cooperate and to
participate in social activities, while others conclude that better educated and self-confident
farmers appreciate contractual integration more than others [20–22].

Other research claims that it can be difficult to organize work and communication
processes in cooperative enterprises and it is time consuming to establish new collabora-
tions [25]. On the other hand, an expansion in production is expected to increase production
costs unless it is achieved solely through an increase in productivity via costless improved
management practices [26]. In addition, exchanges of raw agricultural products are gov-
erned by stable contractual relations between farms and buyers when talking about modern
markets [27], which also hinders the merging of farms into cooperatives in Lithuania. The
data also show that farmers tend to compete with each other and cannot understand the
benefits of cooperation [28]. The study from Miceikienė et al. [29] shows that difficult access
to financial funds also limits the growth potential of agricultural cooperatives. Agricultural
cooperatives face the problem of financing due to higher operational risk.

The low involvement of small-scale family farms in the activities of formal cooper-
atives is influenced by informal mutual assistance when farmers share machinery and
experience in agricultural production and help each other with a high workload during the
season [25]. Informal cooperation is of continual importance for small-scale farms [25,30].
Such informal cooperation, similar to mutual assistance and based on trust and the constant
fostering of personal relationships, often occurs in Lithuania between neighbours or rela-
tives. Informal cooperation between farmers was identified as one of the main reasons for
non-cooperation of farmers in Lithuania [14]. This can be thought of as being particularly
common for small-scale farmers.

In summary, three groups of factors can be distinguished, due to which farmers in
Lithuania are reluctant to cooperate:

• Psychological factors include a bad association with the Soviet-era “kolchozes”, pro-
ducers’ distrust of each other, a low level of economic awareness among farmers, a
lack of leaders, a lack of successful stories, and exaggeration of negative experiences
being a cooperative member.

• Economic factors and legal issues include a lack of financial funds to start a successful
economic activity, the employment of specialists, a lack of financial support, the lack
of a system for regulating the equitable distribution of value added throughout the
value chain, and changing law.

• Organisational factors include a lack of awareness of the benefits cooperatives bring, a
lack of professional consulting and coaching facilities available to cooperative mem-
bers, and a diverse level of knowledge and skills of existing consultants.

Nevertheless, small-scale farms have little opportunity to compete in the traditional
market through individual activities, so one of the options is local food systems, and the
way they are created is through farmers’ cooperation [25,31]. As long as the level of farmers’
cooperation is low, the market share is low as well [32], so market integration through
cooperation is essential for small-scale farms in order to improve their market position.

2.2. Incentives for Cooperation

The establishment and development of different forms of business cooperation, par-
ticularly in small-scale agriculture, must depend on the initiative and willingness of the
farmer to actively participate in and join the different forms of business cooperation [6].
Many authors have raised the problem of contractual integration of farms and their drivers.

97



Agriculture 2021, 11, 1071

Recent examples are Abate [33], Kispál-Vitai et al. [11], Ciliberti et al. [34], Ncube [35],
Souza et al. [36], and Candemir et al. [3]. Many positive effects have been found on farms
participating in cooperation activities, which should be an incentive for other farms to
get involved in the process as well. The efficiency of farm activities increases after they
join a cooperative and the financial situation of all farms improves [37]. Cooperatives can
help producers in several ways, two of which are specific to their activities in the market:
countervailing power and competitive criterion, i.e., market price regulator [11]. In the case
of horticulture, producer groups and organisations play a significant role in the modernisa-
tion processes [38]. Cooperatives or other producer organizations give small-scale farms
the opportunity to get involved in modern agricultural value chains, especially as tradi-
tional markets are dominated by large farms [39]. Producer organizations help to reduce
barriers to market entry for small producers [40]. The experience of Western European and
Scandinavian countries proves that small and medium-sized farms operating through a
cooperative increase their bargaining power in the market, become more competitive, and
reduce production and logistics costs.

It is therefore important to emphasize, that cooperation not only contributes to the
reduction of production costs, but also helps to organize certain markets [36]. Cooper-
atives can improve smallholder farmers’ access to both input and output markets and
strengthen their competitive position in different ways, both on an internal and interna-
tional level [6,13]. For instance, cooperatives enable farmers to bargain collectively with
both sellers of inputs and buyers of farm products, can decrease transaction costs and
improve transaction efficiency, and can support the information flow between farmers and
the market and thus help farmers to meet the specific requirements of high value-added
food markets [41]. Ortega et al. [42] proved this positive effect for coffee producers in
Rwanda, where cooperative membership was linked to greater access to inputs and an
increase in income. Cooperatives can reduce market risk for their members and joint
liability groups to enable access to microfinance when there is limited collateral [43], can
use a collective quality label or create their own brands and create a product differentiation,
and can help farmers to cope with market imperfections [3]. Cooperatives are as response
to the weak bargaining power of individual farms on a market [41,44].

Cooperation promotes the development of common infrastructure (machinery, logis-
tics, and transport), integrated food production and processing methods, and common
agricultural practices [25]. Joint activities help farmers to improve production processes and
logistics management and reduce food loss and waste along the entire supply chain [45].
Cooperatives and other types of organization in agriculture provide increased access to
information, but also access to credits, equipment, and other types of subsidies and sup-
port [15]. Agarwal and Dorin’s [46] study on group farming in France identified reasons
why farmers in some regions are more likely to cooperate than in others: cooperation is
more prevalent in regions with low economic inequality and with a predominance of small
or medium-sized farms; more labour-intensive farms engaged in agricultural activities, i.e.,
livestock farmers are more likely to cooperate than cereal farmers; and it is influenced by
demographic factors, such as the agricultural education of farmers. It can be added that
this is influenced by the historical conditions of agricultural development in the regions or
countries. Members of the agricultural cooperatives to a large extent assess their groups in
social terms rather than only on economic ones [47]. Cooperation activities not only have a
positive impact on the welfare of the members of cooperatives, but in general, joint activi-
ties also increase living standards in rural areas, preserve and influence the development
of rural lifestyles, and prevent some rural territories from becoming extinct [7]. Thus, the
social aspect of the analysed problem is also important. Based on the analysed literature,
both social and economic factors were selected for further analysis.

3. Materials and Methods

In the preparation stage for this study, we defined small-scale farms in Lithuania and
performed a regression analysis to determine whether there is a relationship between the
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physical and economic size of the farm, which could help to identify typical small-scale
farms in Lithuania. The definition of a small-scale farm makes it easier to understand which
farms are covered in the study. Small-scale farms are classified as farms with less than EUR
25,000 of standard output (SO). Moreover, the criterion of the physical farm size under
hectares of the UAA was applied in this analysis, and its cut-off threshold determination
was based on the analysis of the relationship between the economic and physical size of
farms (up to 20 ha) [48]. The further research process was carried out in the three stages
presented in Table 1.

Table 1. Research stages, main tasks, results, and data sources.

Research Stages Task Result Data Source

Preparation stage Define the small-scale farm size
in Lithuania

Definition of the small-scale
farm of the total

Lithuanian farms

Farm Structures Survey data
2016 (Statistics Lithuania, 2018

and EUROSTAT, 2019)

Stage I

Explore the main characteristics
of the small-scale farms in

Lithuania according the official
statistics

Small-scale farms’ performance
in Lithuania

Farm Structures Survey data
2016 (Statistics Lithuania, 2018

and EUROSTAT, 2019)

Stage II

Explore the main characteristics
and market integration level of

the small-scale farms in
Lithuania according to the

primary data
Investigate the situation of the
Agricultural Cooperatives and

Cooperative Companies
in Lithuania

Dataset on various
characteristics and market

integration level of small-scale
farms in Lithuania

Dataset of Agricultural
Cooperatives and Cooperative
Companies acting in Lithuania

(number, size, types. and sectors
of activity)

Representative survey of
small-scale farms in Lithuania,

2019 (N = 1002)

Cooperative survey data,
2019 (N = 102)

Stage III

Draw up a profile of a
smallholder farmer, small-scale
farm willing to cooperate and

compare to those reluctant
to cooperate

Economic characteristics of
farms and social profile of

smallholder farmer investigated

Representative survey of
small-scale farms in Lithuania,

2019 (N = 1002)

In the first stage, the main characteristics of the small-scale farms in Lithuania were
set according to the 2016 Farm Structures Survey data (Statistics Lithuania, 2018 and EU-
ROSTAT, 2019). This part of the analysis allowed us to investigate the main characteristics
of the small-scale farms in Lithuania: the number of small-scale farms, percentage of the
total farms, utilized agricultural area covered by the small-scale farms, level of subsistence,
economic size, and employment level in the small-scale farms in Lithuania.

In the second stage of the study, a survey of small-scale farms was conducted in 2019
(sample of 1002 small farms from all Lithuanian Counties as determined by the stratified
selection process, based on the above definition). The random sample is representative
of a 95% confidence level, 0.5 fraction, and 3% maximum error. In order to determine
the spread of operating cooperatives and their structural features and the coverage of
farmers’ involvement in them, the Lithuanian Agricultural Cooperatives and Cooperative
Companies’ 2019 survey conducted by the Chamber of Agriculture of the Republic of
Lithuania was used as additional information survey data (N = 102). The study was
supplemented by a survey of cooperatives, conducted in 2019 (sample of 102 cooperatives
from Lithuania). The sample covers 58% of the cooperatives operating in Lithuania in 2019.
Additional data help to determine which cooperatives are operating in Lithuania, their size
(by members), and the activities they are engaged in.

We used the data, which allowed us to set the level of willingness to cooperate among
the small-scale farmers in Lithuania, to set up the market integration level (both on input
and output markets) position, the level of bargaining power, the level of vertical and
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horizontal integration, the management of production and price risks, and the willingness
to participate in cooperative actions and contractual integration in the broader sense. All
data collected for the study are under the international FAMFAR Project “The role of the
small farms of the sustainable development of agri-food sector in the countries of Central
and Eastern Europe”, financed by the Polish Agency for Academic Exchange (NAWA).

In the third stage of the study, chosen variables from the survey data of small-scale
farms (N = 1002) were used to define the characteristics and profile of farm managers and
farms who are willing or are reluctant to cooperate. The descriptive research method is an
important part of the analysis of primary data and provides a basis for comparing variables
with derived statistical tests. In many instances, description can also point toward causal
understanding and to the mechanisms behind causal relationships [49]. Thus, this study
(and the chosen survey methodology) is a first step in isolating a sample of cooperative
small-scale farms from the overall sample of the whole survey and compiling a profile of a
cooperative farm based on the methods of descriptive statistics. This type of descriptive
research can be especially informative when we do not yet have enough understanding of
a phenomenon.

The question in the survey was: What are your plans for participating in the cooper-
ative and/or producer group? Possible answers were as follows: (a) I am participating
and plan to continue my membership; (b) I am participating but plan to terminate my
membership; (c) I do not participate, but I plan to get involved in the activities of the
cooperative and/or producer group; (d) I am not present and do not plan to participate;
(e) I have not heard anything about it; (f) I have no opinion. Three groups of farms were
created: (1) farms willing to cooperate (123 farms, covers “a” and “c” answers); (2) farms
reluctant to cooperate (576 farms, covers “b” and “d” answers), and (3) farms having no
opinion (263 farms, covers “e” and “f” answers). The study sought to identify the main
differences between these groups. Both social and economic components of the profile
were examined to ensure the fullest possible picture. Social factors covered in the study per-
tained to the farm managers and included age, gender, level of education, socio-economic
group, and participation in social and/or cultural events. The farm profile was defined
based on economic variables such as total farm area (ha), market value of the farm (in
euros), total agricultural production value (in euros), income structure (as a percentage of
income from agriculture, or work, self-employment, pension, social transfers, remittances,
or other sources in total farm income), and the level of direct support in agriculture income
(%). All these variables were selected based on the literature review and can explain the
essential features of farms’ behaviour. Descriptive statistics of the dataset are presented in
Tables A1 and A2.

4. Results

4.1. Small-Scale Farms’ Performance in Lithuania

According to the Farm Structures Survey in 2016, there were 150,320 farms in Lithuania,
excluding farms with less than 1 ha of UAA and from agricultural activity generated
revenue of less than EUR 1520 per year (Statistics Lithuania, 2018). Most of them were
small in physical or economic nature. In terms of physical size, half of all farms had less
than 5 hectares of utilized agricultural area (UAA), while a further one-third farmed on an
area 10–20 hectares in size. At the other end of the physical size scale, only 7.2% of farms
had more than 50 hectares.

Along with their small physical size, most farms in Lithuania are small in economic
terms as well. Table 2 presents data (in absolute and relative terms) for farms with less than
EUR 25,000 of SO per year, which for this analysis will be considered as a cut-off threshold
for economically small farms in this article. In 2016, there was nearly 103.5 thousand farms
in Lithuania with a standard output less than EUR 8000, while a further 22.6 thousand
farms had a standard output within the range from EUR 15,000 to EUR 24,999 per year.
Together, very small and medium-small farms accounted for more than four-fifths (84%) of
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all farms in Lithuania, whereas their share of standard output was slightly more than a
quarter (26%). Together they cover about a third of Lithuania’s UAA.

Table 2. The main statistical characteristics of economically small-scale farms * in Lithuania, 2016.

Economic Size Based on
Standard Output (SO)

Number
of Farms

% of
Total
Farms

% of Farms Where
Household

Consumes >50% of
the Final

Production **

UAA
in 1000

ha

% of
Total
UAA

SO in
1000 €

% of
Total
SO

Number
of

AWU

% of
Total AWU

Very small farms
(<€8000)

<€2000 46,300 30.8 58.8 164.4 5.6 41,303 1.9 28,840 19.4
€2000–<€4000 30,890 20.5 60.4 142.1 4.9 89,571 4.0 23,170 15.6
€4000–<€8000 26,330 17.5 50.9 221.4 7.6 148,804 6.7 21,810 14.7

Total 103,520 68.8 57.3 527.9 18.1 279,678 12.6 73,820 49.7

Medium-small
farms

(€8000–<€25,000)

€8000–<€15,000 16,390 10.9 24.0 257.6 8.8 177,334 8.0 17,260 11.6
€15,000–<€25,000 6250 4.2 3.4 175.5 6.0 118,598 5.3 7480 5.0

Total 22,640 15.1 18.3 433.1 14.8 295,932 13.3 24,740 16.7

Total number of small-scale farms
(<€25,000) 126,160 83.9 50.3 961.0 32.9 575,610 25.9 98,560 66.4

* Includes farms that produce agricultural products (crop or livestock), i.e., with SO higher than zero. According to the Farm Structures
Survey in 2016, there were over 10,000 farms with zero SO in Lithuania. ** % of all farms in each specified economic size class. Source: own
calculations based on EUROSTAT data.

As indicated in Table 2, half of the small-scale farms are subsistence-oriented, meaning
their households consume more than half of the final farm production. The highest
proportion of subsistence and semi-subsistence farms is in the group of very small farms in
economic terms and in physical size.

In terms of the relationship between physical and economic size, the linear regression
analysis based on the sample from the whole population of family farms (N = 1298) data
from the Lithuanian FADN [48] shows that the physical farm size in UAA hectares has
a positive relationship with the economic farm size in euros of SO (r2 = 0.844, p < 0.000).
Meanwhile, in the sample of economically small-scale farms (N = 461), a strong dependence
of farm standard output on physical farm size expressed in UAA was not found (r2 = 0.303,
p < 0.000). This indicates that small-scale farms of the same size in physical terms can be
extremely different by size in economic terms for various reasons, in particular the type
of farming.

4.2. Extent of the Involvement of Small Family Farms in Cooperation in Lithuania

According to the physical size of the farm, the farms participating in the survey were
distributed as follows: 14.3% were “three-hectare” farms (up to 3 ha of land), so named
according to the Seimas of the Republic of Lithuania resolution of 1990 “On the expansion
of homestead plots of rural residents to 2–3 hectares”; 39.5% of farms were a physical size
of 3 to 10 ha; and the remainder (46.2%) were 10 to 20 ha.

Based on the data of the Lithuanian Chamber of Agriculture, 323 cooperative units
engaged in agricultural activities were registered at the beginning of 2019. However, the
investigation revealed that 147 cooperatives were suspended, terminated, or in liquidation
and only 176 of them remained operating. Most agricultural cooperatives are relatively
small. For example, a survey of 102 cooperatives (58% of the cooperatives operating at
the time) showed that two-thirds of cooperatives have no more than ten members each,
and over one hundred members have only around 8% of cooperatives (Figure 1a). Half
of the cooperatives are engaged in crop and livestock production (Figure 1b). “Various
agricultural activities” means that members of the cooperatives are mixed farming farms
(i.e., non-specialized crop and non-specialized livestock farms). “Other activities” means
that agricultural cooperatives perform various other functions such as providing other
services to farms (e.g., tillage, harvesting, purchase of fertilizers).
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(a) (b) 

Figure 1. Structure of Lithuanian agricultural cooperatives by the number of members (a) and types and sectors of activity
(b) (N = 102 Cooperative survey data, 2019).

Particularly after having joined the EU in 2004, Lithuania promoted agricultural
service cooperatives among small-scale farmers. However, cooperative development
was not as successful as anticipated. Their market share remained relatively low. The
Lithuanian Rural Development Programs provide benefits to agricultural cooperatives, so
the cooperative development depends on state support.

The vast majority of farmers or almost half of the farms surveyed sell food and
agricultural products on the market without any agreement, and only 4% sell products
within a producer group or a cooperative group (Figure 2a) while, another 10% base sales
on long-term contracts. However, when asked to indicate which sales channel allows
for a higher price, almost one-fifth indicated that these were sales through producer
organizations or cooperatives (Figure 2b).

  
(a) (b) 

Figure 2. Type of relations with the market of Lithuanian small farms when selling food or agricultural products (a) or
choosing the distribution channel to help reach higher selling prices (b) (N = 1002).

More than 45% of the small-scale farms surveyed obtain the necessary raw materials
and other inputs from their own farm, and only 2% have regular agreements with input
suppliers (Figure 3a); an even smaller proportion of smallholder farmers in Lithuania set
the terms of the contract (Figure 3b). The position of small-scale farms in the input market
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is very weak, without making a significant contribution to forming terms of contracts or
negotiating more favourable input prices.

 
(a) (b) 

Figure 3. Types of agricultural inputs supply (a) and positioning in agricultural input transactions (b) of the small-scale
farms in Lithuania (N = 1002).

Taking into consideration the production process and price risk management the vast
majority of small-scale farms in Lithuania use only the compulsory insurance, which is
usually mandatory when receiving investment support for a farm. Participation in producer
groups or cooperatives is also not considered as a possible risk management tool for price
fluctuations and is used by only a small part (only 2%) of Lithuanian smallholder farmers
(Figure 4a). As many as 57% of small family farms do not participate in cooperatives and
do not intend to become members, and 22% have no opinion on this issue at all (Figure 4b).

 
(a) (b) 

Figure 4. Management of production and price risks (a) and willingness to participate in cooperative actions (b) in
Lithuanian small-scale farms (N = 1002).
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The research shows that very small “three-hectare” farms are not involved in the
activities of any formal cooperatives. Only about a tenth of them plan to do so. Almost one-
sixth of 3–10 ha working farms and almost one-fifth of 10–20 ha working farms participate
or plan to participate in a cooperative.

4.3. The Profile of Small-Scale Farms Willing to Cooperate in Lithuania

The profile of the small-scale farm managers in Lithuania was assessed from a social
point of view: the age structure, gender, education, socio-economical group, and participa-
tion in social and/or cultural events were assessed. Meanwhile, the profile of small-scale
farms was assessed in economic terms by farm size and type, income structure, share of
support in farm income, farm capital assets, and self-sufficiency in capital resources.

The distribution of small-scale farms in Lithuania by the age of farm managers corre-
sponds to the normal distribution. The share of farm managers under the age of 50 (51% of
farm managers) and over 50 (49%) is roughly equal among the small-scale farms surveyed.
The age of the farm manager seems to be an important factor in fostering the coopera-
tion processes in Lithuania. As presented in Figure 5, the average age of those who are
willing to cooperate or have no opinion (not decided yet) is lower than the age of those
farm managers who are reluctant to cooperate, reaching on average about 46 years and
49 years, respectively.

 
Figure 5. Distribution of smallholder farmers according to their age (N = 1002).

No significant differences are observed when analysing the gender distribution of
farm managers. Both women and men as farm managers are almost equally distributed
into the three groups examined (Figure 6a). A small difference is observed in the group that
tends to cooperate, in which there is a higher number of women among farm managers
than men. However, it would be difficult to answer from the current analysis whether this
is a significant or random difference, so it is suggested that the gender aspect be analysed in
detail in further studies to determine the extent to which this influences the final decisions
of the farm manager in contractual integration.
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(a) (b) 

Figure 6. Distribution of smallholder farmers according to their gender (a) and the level of education (b) (N = 1002).

Assessing the education of smallholder farmers in Lithuania, it was found that there
are no farm managers who have only primary education. The majority of small-scale farm
managers in Lithuania have a professional or higher education (Figure 6b). A bachelor’s
degree education predominates in the group where the tendency to cooperate is assessed.
A master’s level education suggests that a farm manager will choose a profession outside
of agriculture. Agricultural education does not have a significant impact on willingness
to cooperate. Generally, farmers with higher education are more active in cooperative
activities, especially those with a bachelor’s degree.

The socio-economic group of smallholder farmers in Lithuania varies among the
three analysed groups. The groups of farmers reluctant to cooperate and farmers who
have no opinion about cooperation are rather similar, with the predominance of farm
manager employment and a higher share in total income from other agricultural activities
(Figure 7a). Farm managers who are willing to cooperate are self-employed in agriculture
and earn a higher income from agricultural activities even when they have an additional
income from hired work.

(a) (b) 

Figure 7. The socio-economic group of smallholder farmers in Lithuania (a) and participation in social and/or cultural
events (b) (N = 1002).

The ratio of income from agricultural activity to total farm income is weighed in
favour of income from agricultural activity. The part of the income from hired work is of
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high importance in total small-scale farm income. The results presuppose the conclusion
that it is difficult for a small-scale farm in Lithuania to survive only from agricultural
activities; therefore, farmers tend to maintain alternative sources of income, and agricultural
activities are developed in parallel. Surprisingly, there are retirees among those who tend
to cooperate. This means that older people with more experience are also interested in
participating in joint activities and see added value in it.

Taking into consideration the level of participation in social and/or cultural events of
smallholder farmers in Lithuania, it seems that the group of farmers who are willing to
cooperate participate less in social activities in comparison to the other analysed groups
(Figure 7b).

The next block of indicators relates to economic position of the smallholder farmers
willing to cooperate. Figure 8a,b presents the farm size and the dependency of the farm on
agricultural support, respectively. There is a slight difference between the analysed groups
in terms of the physical size of the farm. The logical conclusion is that the larger the size of
the farm, the more likely it is to cooperate. The differences between the average farm sizes
of the individually analysed groups are small. The lower the share of direct payments and
other support in agricultural income, the more likely farms are to cooperate. Conversely,
a farm is less likely to cooperate when a higher amount of its income is from direct and
other support.

 
(a) 

 
(b) 

Figure 8. Small-scale farm physical size in ha (a) and dependency of farm on agricultural support (b) (N = 1002).

Farming type structures in the group of farms willing to cooperate comprise mixed
farms and crop farms (Figure 9a) with obvious differences in horticulture and berry growing
compared to those reluctant to cooperate (Figure 9b). Livestock farms are more likely to
refuse cooperation.

The analysis of farm income structure shows that the percentage of income from
different sources in total farm income differs. Farmers willing to cooperate have a higher
income from agricultural activities and lower income from hired work and self-employment
in comparison to those reluctant to cooperate (Figure 10a). The latter are more dependent
on pensions, social transfers, and other sources of income (Figure 10b). However, it should
be noted that there are also retirees who support cooperation and participate in it.

Examining the value of the output of small-scale farms, it can be seen that those with
higher values of output are the more supportive of cooperation. Moreover the overall value
of production is outweighed by the value of crop products (Figure 11a,b). Figure 12a,b
shows the total farm assets and farm assets by type. The average value of assets is higher
for those farms which are willing to cooperate (albeit very minimally); the 75% quantile is
also more inclined to cooperate. Based on the sample analysed, on average, farms with
higher total assets tend to cooperate. The dispersion of non-cooperators is higher.
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(a) (b) 

Figure 9. Farming types of the groups of small-scale farms willing to cooperate (a) and reluctant to cooperate (b) (N = 1002).

(a) (b) 

Figure 10. Small-scale farm income structure in groups of small farms willing to cooperate (a) and reluctant to cooperate
(b) (N = 1002).

In summary, from the profile of the small-scale farms in Lithuania willing to cooperate,
we consider that the average age of those who are willing to cooperate is lower than the
age of those farm holders who are reluctant to cooperate. No significant differences can
be observed when analysing the gender distribution of farm holders. A bachelor’s degree
education level predominates in the group where the tendency to cooperate was assessed.
Smallholder farmers who are willing to cooperate are self-employed in agriculture and
get a higher income from agricultural activities even when they have additional income
from hired work. Taking into consideration the level of participation in social and/or
cultural events of smallholder farmers in Lithuania, it seems that the group of farmers
who are willing to cooperate participate less in social activities in comparison to the other
analysed groups. Regarding the physical size of the farm, the larger the size of the farm,
the more likely it is to cooperate. The lower the share of direct payments and other support
in agricultural income, the more likely farms are to cooperate. Examining the value of
the output of small-scale farms, it can be seen that higher values of output relate to more
support of farm cooperation. Moreover, the overall value of production is outweighed by
the value of crop products. Farms with a higher value of total assets are more willing to
cooperate than those with a higher value of farm assets.
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(a) 

 
(b) 

Figure 11. The value of agricultural production in groups of small-scale farms willing to cooperate (a) and reluctant to
cooperate (b) (N = 1002).

(a) 
 

(b) 

Figure 12. Farm assets in groups of small farms willing to cooperate (a) and reluctant to cooperate (b) (N = 1002).

5. Discussion

The participation of small-scale farmers in Lithuania in producer groups or coopera-
tives remains very low in the absence of a sufficient breakthrough compared to previous
studies [13]. A specific study on dairy farmers’ business strategies in Central and Eastern
Europe [50] showed that Lithuanian farmers (especially milk producers) had the least
interest in cooperation and chain integration. Often, this participation is only declared on
paper, where farmers fictitiously join producer groups or cooperatives in order to obtain the
benefits offered by the government and remain outside the joint cooperative activities. This
finding proves the assumption that post-communist smallholders generally disapprove of
group cooperation. Economic incentives are therefore key in forming positive intentions to
join cooperatives or producer groups [51]. Even when farmers are in favour of cooperation,
only one in five farmers is involved in joint activities among small farms [6]. Lithuanian
researchers still have a very limited understanding of why the country’s agricultural pro-
ducers (especially small ones) do not engage in cooperation activities. Low involvement
of small family farms in formal cooperatives might be influenced by informal mutual
assistance, which is not accounted for, but has long traditions and has gained trust.

Most agricultural cooperatives are relatively small. The level of market integration of
the small-scale farms in Lithuania is very low, even when the possibility to get a higher price
is understood. In previous research [13], the expectation of receiving a higher purchase
price as the main reason for cooperative creation was also observed. In addition, Pareigienė
and Ribašauskienė [13] found that additional factors, such as EU and national support for
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the development of the cooperative, and access to the services provided by the cooperative
are important and influence farmers’ decisions to join cooperatives in Lithuania. Dendup
and Aditto [52] found that the support measures were positively and strongly linked to the
participation of farmers in the cooperative. Hao et al. [41] find that cooperative membership
has a positive impact on selling to wholesalers and a negative impact on selling to small
retailers but has no significant impact on selling to the cooperative. As products sold
through cooperatives generally comply with relatively stringent food quality and safety
standards, these results imply that policies promoting cooperative members to sell their
products through cooperatives are likely to have a significant impact on food quality and
food safety.

Smallholder farmers in Lithuania have a weak position on the market with no bar-
gaining power; only 4% (one in twenty-four small-scale farms) sell their products within
a producer group or cooperative. The results from Borychowski et al. [10] show that the
resilience of farms (including Lithuania) was significantly influenced by market integration.
Our study revealed that only 2% (one in fifty small-scale farms) affect the purchase prices
of raw materials. More than half, i.e., 57%, of small-scale farms do not plan to join any type
of cooperation and only 8% of the small-scale farms in Lithuania have intentions to join a
producer group or cooperative in the future. Higher production increases the income of
small-scale farms, as they are in the stage of increasing economies of scale. The effect of a
higher scale of production is lower fixed unit costs, lower labour intensity, and higher bar-
gaining power in the supply chain [10,41]. Small-scale farms have a weak market position
in the input market without making a significant contribution to forming terms of contracts
or negotiating more favourable input prices. Similar results were obtained in Dendup and
Aditto’s study [52]. The poor market, production issues like inaccessibility to inputs, and
weak group cohesion among members hinder the performance of agricultural cooperatives
in Bhutan. Small-scale farms in Lithuania use only the compulsory risk management tool
and only 16% of the total sample are willing to cooperate.

The age of the farmers seems to be important factor in fostering the contractual
integration processes. The younger a small-scale farm manager is, the more positive is his
perception of cooperation activities. Dendup and Aditto’s [52] study showed the positive
and significant relationship of agricultural cooperatives with the age of the farmer. A
literature overview shows that the age of the producer is usually associated with risk
aversion and more diversified production. Together, they contribute to higher food security,
and they may also stabilise agricultural income, which is an element of socio-economic
sustainability. According to Gadanakis et al. [53], the relationship between a farmer’s age
and the farm’s eco-performance was positive. This was explained by the greater experience
of the manager [52,53]. Otherwise, age negatively affected resilience at a significant level
(α = 0.01) in Lithuania according to a study based on the same dataset as used in this
study [10].

Neves et al. [26] found that, in Brazil, higher education and smaller property sizes are
associated with membership in agricultural cooperatives. In Lithuania, a bachelor’s degree
is predominant in the group of farms willing to cooperate, but there was no significant
impact of education on resilience in Lithuania according to Borychowski et al. [10] study.
The farm size analysis showed different results: the larger the size of the farm in Lithuania
is, and more likely it is to cooperate. Dendup and Aditto’s [52] study showed the positive
and significant relationship of agricultural cooperatives and farm size. The study from
Borychowski et al. [10] found that the farm area variable was significant in Lithuania, but
negatively influenced the farm resilience. In the same study it was determined that animal
production had a significant positive impact on farm resilience [10] in Lithuania. However,
our study showed that livestock farms are reluctant to cooperate in order to strengthen
their position on the market. This point was also proved in [50], which notes that dairy
producers from Lithuania have the least interest in cooperation and chain integration
among the analysed countries.
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In the conditions of the dominance of corporations in food chains (vertical integration),
reasoning would require horizontal cooperation, as the scale of production in family farms
may turn out to be too small [54]. Offering large product batches is a necessity for farmers
for their overall presence on the market (both domestic and foreign) as there is a growing
level of concentration of the wholesale and retail commercial network in most countries
in the world [55]. A structural approach to the issue of the organisation of the producer
groups or cooperatives on the market and long-term financial and institutional stimulation
is needed, accompanied by promotion actions.

Despite the low level of cooperation in Lithuania, farmers’ willingness to cooperate
should be maintained by explaining the benefits of cooperation. Kovačic et al. [6] sug-
gested supporting small-scale farms in the joint purchase of reproduction materials, joint
appearance on the market, and cross-funding (loans), detecting those which could be the
initiators of cooperation activities. Generalizing the main resources, regulating work in a
cooperative, promoting leadership, and informing farmers about the main benefits of coop-
eration are suggested as the main points in the cooperation development study carried out
in Russia by Nekrasov et al. [7]. Proper agricultural and food price policies can incentivise
private investment in agriculture and private banking institutions (including cooperatives)
to increase their coverage in rural areas, thus strengthening farmers’ resilience and risk-
coping capacities [56]. Authors have even suggested international financial cooperation
models. Dendup and Aditto [52] suggested promoting contractual integration through
higher value-added products and improved processing, active education, and training.

Special attention should be paid to the strengthening of human capital, e.g., the
training of cooperation managers, qualitative development of the network of marketing
specialists, and consultants presenting and highlighting the added value generated by
the cooperation. Other key variables are access to credit and extension services. Jean-
neaux et al. [57] suggested implementing a strategic management approach, where co-
operative members can identify their own situations with the help of a third party. The
provision of governmental rural extension services mostly targets family-owned farms [26].
Providing positive examples of joining agricultural cooperatives should deliver additional
incentives for farmers to cooperate in order to extract these additional benefits from co-
operation [15]. Although this may be a difficult task, as young farmers in Lithuania are
reluctant to use the advisory services for the development of cooperative activities [58].

New forms of information provision and inclusive cooperative activities should be
encouraged in order to attract farmers, especially those of a younger age. New forms
of cooperation must be offered to farmers, especially to smallholder ones. This requires
the preparation of a legal framework for the establishment and development of service
provision cooperatives, introducing sharing-economy principles in farming, etc. Fulton
and Giannakas [59] found that procompetitive and distributional impacts of cooperatives
depend critically on the sensitivity of price in the downstream retail market, the nature
of the cooperative’s governance structure, and the open or closed nature of cooperative
membership. Ramanauskas [60] suggests that the perspective organisational form of
the producer groups might be a combination of a net cooperative and a private (public)
company or state capital institution. However, there is no legal basis for that in Lithuania.
Šumylė and Ribašauskienė [61] emphasized that the future of the producer groups in
Lithuania lies in servitisation.

6. Conclusions

This study aims to assess the level of the willingness to cooperate among smallholder
farmers in Lithuania and to draw up the profiles of small-scale farms that participate in
and intend to join cooperatives. The profiles of the smallholder farmers were assessed from
a social point of view: the age structure, gender, education, socio-economical group, and
participation in social and/or cultural events were assessed. In addition, farms’ economical
and financial ratios were included to draw the profile of the small-scale farm; the main
indicators used in the analysis were farm size and type, income structure, share of support
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in total farm income, the farm market value of assets, and the level of capital resources.
The research results show that participation of small-scale farms in the co-operatives or
producers’ groups is very low. The small-scale farms which are willing to cooperate are
distinguished by the larger physical size of the farm, the lower share of direct payments and
other support in agricultural income, a higher value of output, and a higher value of total
assets. Additionally, younger farmers with a bachelor’s degree who are self-employed in
agriculture and get higher income from agricultural activities are more willing to participate
in cooperative activities, regardless of gender.

In this case, the chosen analysis method (descriptive statistics) stands on its own
as a research product, because the position of the small-scale farms in Lithuania and
its characteristics have not previously been investigated. The analysis is based on the
unique sample of small-scale farms of the Republic of Lithuania. A descriptive research
method was chosen to identify the factors and characteristics of cooperative farms. The
creation and description of a cooperative farm profile allows (in further research) the
picture of the farm to be defined and the essential features of the farm to be identified,
which are thought to form the basis for the development of farm cooperation. The direction
of further research would allow for the identification of causal relationships and the
establishment of a list of factors that significantly determine the participation of farms in
joint activities (cooperation).

The findings of this study are important in guiding policy makers with regard to
decisions on small-scale farms’ cooperation development. The results of this study are also
important for the farmers themselves and for other stakeholders because they can build
closer relationships to develop common and sustainable future partnerships.

The presented study did not evaluate the causal relationship between the different
indicators which may influence the participation in contractual integration; future research
could fill in this gap which in turn could be expanded to a deeper analysis of smallholder
farmers’ behaviour and willingness to participate in cooperation using causal analysis and
other econometric and statistical methods. Based on this research, we propose that the
farmers’ preferences for participating in cooperation should be assessed using qualitative
research methods such as co-creation and design thinking.
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Appendix A

Table A1. Descriptive statistics of the main quantitative variables.

Variable Obs. Mean Std. Dev. Min Max

Age 1002 47.61 13.68 19 77
Women 490 47.73 13.67 20 77

Men 512 47.49 13.65 19 74
Total farm area (ha) 1002 10.49 5.92 1 20

Direct payments and other support in agricultural
income (%) 1002 54.93 25.47 5 100

Income structure, agricultural (%) 1002 39.19 23.76 4 100
Income structure, work (%) 1002 42.04 32.02 0 100

Income structure, self-employment (%) 1002 9.72 18.19 0 95
Income structure, pensions (%) 1002 7.39 19.24 0 80

Income structure, social transfers, (%) 1002 1.42 8.11 0 75
Income structure, remittances (%) 1002 0.14 2.75 0 76

Income structure, other sources (%) 1002 0.12 2.10 0 40
Total value of agricultural production, total (euro) 1002 5614.28 4900.82 0 48,000
Total value of agricultural production, plant (euro) 1002 3287.05 4368.11 0 48,000

Total value of agricultural production, animal
(euro) 1002 2330.62 3477.31 0 23,000

Estimated market value of farm, total (euro) 1002 51,308.24 37,690.97 600 205,000
Estimated market value of farm, land (euro) 1002 27,146.49 22,571.49 0 130,000

Estimated market value of farm, capital assets
(euro) 1002 21,832.34 21,538.60 0 140,000

Estimated market value of farm, livestock (euro) 1002 2501.967 4559.91 0 80,000

Table A2. Descriptive statistics of the main qualitative variables.

Variable Frequency Variable Frequency

Sex Participation in a social and/or cultural events
Female 490 Yes 784
Male 512 No 218

Education Farm type
No education 1 Field crops—cereals 185

Primary 0 Horticulture 38
Secondary 32 Wine 3
Vocational 454 Other permanent crops 43

General 58 Milk 47
Bachelor’s degree 340 Other grazing livestock 25
Master’s degree 117 Granivores 52

Socio-economic group Mixed cropping 108
Self-employers in agriculture 268 Horticulture 17

Hired workers 549 Other field crops 34
Self-employers, employers (in in other activities) 76 Mixed livestock 41

Pensioners 96 Various crops and livestock combined 388
Socially supported 12 Berry growing 21

Households living on social transfers 1
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Rural Bus. Infrastruct. Dev. 2008, 1, 127–133.
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28. Melnikienė, R.; Vidickienė, D. Evaluation of the Lithuanian Agricultural Policy Based on the Analysis of Qualitative Structure.

Public Policy Adm. 2019, 18, 52–67. [CrossRef]
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agricultural policy and sustainability of rural regions: Evidence from lithuania. Land Use Policy 2020, 94, 104542.
59. Fulton, M.; Giannakas, K. The Future of Agricultural Cooperatives. Annu. Rev. Resour. Econ. 2013, 5, 61–91. [CrossRef]

114



Agriculture 2021, 11, 1071
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Abstract: Much of the established literature on agricultural cooperatives describes their myriad
contributions to farmers’ economic performance. In Brazil, one of the world’s leading agricultural
exporters, there were more than 1500 agricultural cooperatives with 1 million members in 2020, and
in 2017, 11% of all Brazilian farms were associated with one of these cooperatives. In this paper, we
estimate the factors associated with the municipality share of cooperative membership (MSCM) and
how municipality-level production value changes with MSCM. Our analysis is at the municipality
level using aggregate data from the 2017 Agricultural Census. We find that in Brazil, higher education
and smaller property sizes are associated with membership in agricultural cooperatives. To estimate
how MSCM is associated with farm profits, we use a generalized propensity score and find that an
increase in MSCM increases net municipal farm income, driven mostly by an increase in the value of
agricultural production compared to a smaller increase in the cost of production.

Keywords: agricultural markets; generalized propensity score; cooperative organizations

JEL Classification: Q12; Q13; C31

1. Introduction

Brazil is one of the largest net exporters of agricultural commodities in the world [1].
However, three-quarters of its agricultural sector’s income is produced by the largest farms,
which represent fewer than 10% of the farms in the country [2], indicating that Brazil’s
agricultural sector is composed mostly of small farms. Small farmers often encounter
marketing obstacles that result in lower profits [3], and this phenomenon is particularly
pronounced in developing countries, such as Brazil, where marketing channels are often
characterized by market failures.

Cooperatives (although the word “cooperative” can be applied to different types of
collectively developed activities, we use the term to describe a democratically controlled
and managed business model. In many countries, as in Brazil, cooperatives are defined
legally as a specific kind of corporation and are subject to specific national legislation [4])
can serve as an alternative marketing option, especially for small farms, and may be used to
narrow this wide disparity between large and small farms [5–9]. Agricultural cooperatives
can help farmers obtain higher prices compared to alternatives such as capital-owned
firms [10–13]. These small farmers also benefit from the support provided by cooperatives
for adopting better agricultural practices and new technologies, as well as from access
to inputs at lower prices [14–17]. For example, members of cooperatives in the Brazilian
state of Paraná were the first farms to introduce a new technology in the 1980s, so-called
“no-till farming” (Portuguese: plantio direto), which minimizes the impact of cultivation
on the soil [1]. In Brazil, cooperatives can have a great impact on household income.
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According to the Brazilian National Sample Survey of Households (PNAD) of 2014 [18],
90% of households in rural areas that reported being associated with a cooperative carried
out some marketing activity through the cooperatives.

Historically, cooperatives in rural areas have been encouraged by the Brazilian gov-
ernment. Several articles of the Brazilian Constitution establish that the government is
to encourage the creation of cooperatives; indeed, the law that regulates the operation of
cooperatives highlights the role of the government in encouraging their development (Law
no. 5764 of 16 December 1971 is known as the Brazilian Cooperative Law. Based on this
law, the National Cooperative Policy was defined, and the legal regime of cooperative
societies was instituted, in addition to other measures). In 2017, the municipality share
of cooperative membership (MSCM) (The municipality share of cooperative membership
(MSCM) is the ratio of farms associated with a cooperative in a municipality compared to
all farms in this same municipality) was 11.42%, according to IBGE [19] data (see Table 1).
Even though the number of farms is greater in the Northeastern region—home to 45% of all
Brazilian farms—their contribution to the national gross value of production (11.58%) is far
less than in the South (26.41%), Southeast (28.23%) and Midwest (27.07%). The number of
farms associated with a cooperative follows a similar pattern, constituting almost 37% of all
farms in the South. Despite these disparities, nearly 578,000 Brazilian farms are associated
with a cooperative, which suggests that cooperatives may be positively related to the
national gross value of production and still have room to grow (For a more comprehensive
view of the heterogeneities of the Brazilian rural environment, cf. [1,20]. The paper by
Neves et al. [21] conducts an initial analysis of the heterogeneity of Brazilian cooperativism
in its different regions).

Table 1. Number of municipalities, population, farms, municipality share of cooperative membership (MSCM) and
participation in gross value of production (GVP), Brazilian regions, 2017.

North Northeast Southeast South Midwest Brazil

Municipalities (#) 450 1797 1668 1191 467 5570
Population (#) 17,936,201 57,254,159 86,949,714 29,644,948 15,875,907 207,660,929

Farms (#) 580,613 2,322,719 969,415 853,314 347,263 5,073,324
Members of

cooperatives (#) 20,309 33,592 165,630 313,763 46,144 579,438

MSCM (%) 3.50 1.45 17.09 36.77 13.29 11.42
Gross value of
production (%) 6.72 11.58 28.23 26.41 27.07 100

Source: The authors used aggregated data from the 2017 Ag. Census made available by IBGE [19].

A number of studies have investigated the effect of cooperative membership on
farmers’ production and/or income for specific regions or commodities [13,22–25]. Caz-
zuffi [22] found that cooperative membership increased the income of milk producers in
three Italian provinces, especially among small farmers and those distant from consumer
centers. Jardine et al. [23] found that cooperative membership increased the income of
Alaskan fishermen. Focusing on small rural banana producers in Rwanda, Verhofstadt
and Maertens [13] found that participation in cooperatives increased income. Also in
Rwanda, Ortega et al. [24] found that cooperative membership increased the income of cof-
fee producers, as well as their access to inputs. Kumse et al. [25] focused on the marketing
component of cooperatives for rice farmers in Thailand and found that marketing through
cooperatives had a direct effect and a spillover effect on prices.

There are also a few studies that estimate the role of cooperative membership on
economic and/or technical efficiency [9,26–28]. Exploring the determinants of technical
efficiency among farmers in the Midwestern region of Brazil, Helfand and Levine [26]
found that cooperative membership is associated with increased efficiency. For coffee
producers in Costa Rica, Wollni and Brümmer [27] found no effect of cooperatives on
productive efficiency. For small maize producers in Nigeria, Olagunju et al. [9] found
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that cooperative membership increased technical production efficiency. For Brazil, Costa
et al. [28] found that cooperative membership is associated (as constructed in this paper)
with higher technical efficiency among family-owned farms. In another paper concerning
Brazil, Neves et al. [29] estimated an agricultural production function and found a positive
effect for the share of cooperative membership on the gross value of production (GVP) in
the Southern and Southeastern regions, where there are more cooperative members.

In 2018, the Organization of Brazilian Cooperatives (Organização das Cooperativas
Brasileiras—OCB) [30], which has more than 6000 cooperatives as members, released a
request for application (RFA) to stimulate research on cooperatives (The RFA 07/2018
was carried out and conducted by the National Council for Scientific and Technological
Development (CNPq), aiming to use the wide expertise of CNPq in this type of activity.
It also aimed to guarantee the impartiality and absence of conflicts of interest between
researchers and the research funding entity, the Organization of Brazilian Cooperatives
(OCB)). One of the priority areas of the RFA was the estimation of the economic impact
of cooperatives. This is also evidence of the lack of studies on the economic impact of
cooperatives. In this paper, we estimate the effect of municipality share of cooperative
membership (MSCM) on net income in Brazil, breaking it down into the effect on GVP
production costs (e.g., wages, fertilizers, seeds, pesticides, veterinary medicines and animal
feed). To estimate how MSCM is associated with farm profits, we use a generalized
propensity score that allows us to control for bias from the observable characteristics of
Brazilian rural establishments.

Our study contributes to the literature in that it is one of the first to analyze the role
of cooperatives for all types of farms using the most recent available data from the 2017
Census of Agriculture. Although Costa et al. [28] used the same dataset, they focused
on family-owned farms, whereas we consider all farms in Brazilian municipalities. Our
analysis also sheds light on the drivers of the effect of MSCM on agricultural producers’
net income. Although only a few papers are studying this topic for Brazil, several studies
have found a positive effect for cooperatives in other countries [13,22–25].

2. Materials and Methods

2.1. Empirical Strategy

To estimate the effect of MSCM on agricultural income in Brazil, we used the gener-
alized propensity score (GPS) method proposed by Imbens [31]. Hirano and Imbens [32]
argued that GPS accounts for the selection bias caused by observable characteristics when
dealing with a continuous treatment variable. Our measure of cooperatives is the ratio
of producers associated with cooperatives in each Brazilian municipality compared to
all producers in the same municipality. It implies that traditional methods of treatment
effect, such as propensity score matching proposed by Rosenbaum and Rubin [33], would
not be adequate for this analysis, as they are applicable in situations where treatment is a
dichotomous variable.

2.1.1. Generalized Propensity Score

The objective of the generalized propensity score (GPS) is to estimate an average dose-
response function, which allows for the identification of the treatment effect considering
different intensities of this treatment. In the context of this investigation, it allows us
to identify the average effect of cooperatives for different levels of the MSCM. We first
build a control group based on a vector of observable characteristics, simulating a quasi-
experimental scenario.

For the application of the method, consider a sample consisting of i = 1, . . . , N
municipalities. According to Hirano and Imbens [32], for each i, there is a set of potential
results called Y (t), with t being the level of treatment, such that t ∈ Ti. The mean dose-
response function can be defined as:

μ(t) = E[Y(t)], ∀ t > 0 (1)
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where E[Y(t)] determines the potential response of Y (in this research: average agricul-
tural net income, value of production and expenses), given the level of the observed
MSCM (t ∈ Ti). For each municipality i, there is a set of observable characteristics
(vector Xi), which are considered in the estimation of the generalized propensity score
(GPS). This, in turn, is obtained by the conditional density of the treatment given the vector
X, gps(t, x) = fT|X(t

∣∣∣x) . Thus, Hirano and Imbens [32] define GPS as:

GPS = gps(T, X) (2)

The GPS and the propensity score in the PSM method both must confirm the balance
property, indicating that for municipalities with the same propensity score (gps(t, X)), the
probability of presenting a certain intensity in the MSCM does not depend on the observable
characteristics X. Thus, the model controls for bias due to observable heterogeneity when
estimating the conditional expectation of the response variable, depending on the level of
treatment and the GPS (β(t, gps)) and, subsequently, obtaining the dose-response function
for a given treatment level (μ(t)), as follows:

β(t, gps) = E[Y|T = t, GPS = gps] (3)

μ(t) = E[β(t, gps(t, X))] (4)

The practical implementation of this approach has three main stages. First, under
the hypothesis of normality for the treatment distribution (MSCM), the GPSi(t, Xi) is
estimated by maximum likelihood:

ˆGPSi =
1√

2πσ̂2
exp(− 1

2σ̂2 (Ti − β̂0 − β̂1′Xi)
2
) (5)

After testing the balancing hypothesis, the second stage consists of calculating the
conditional expectation of Yi, given the treatment level Ti and the ˆGPSi, considering a
quadratic approximation:

E
[
Yi
∣∣Ti, ˆGPSi

]
= α0 + α1Ti + α2T2

I + α3 ˆGPSi + α4 ˆGPS2
i + α5Ti ˆGPSi (6)

Although α’s parameters have no direct interpretation, their statistical significance
can be considered as evidence of the existence of the bias generated by the characteristics
considered [32]. Once the parameters of the second stage were obtained, in the third stage,
we estimated the average dose-response function at treatment level t, as follows:

E
[
Ŷ(t)

]
=

1
N

N

∑
i = 1

(α̂0 + α̂1t + α̂2t2 + α̂3 ˆGPSi + α̂4 ˆGPS2
i + α̂1t ˆGPSi (7)

From (7), it becomes possible to obtain the average potential result of Ŷi for each
treatment level. That is, it is possible to identify the effect of different levels of MSCM on
average agricultural net income, as well as on the value of production and expenses.

2.1.2. Data

We use the municipality-level dataset from the 2017 Brazilian Agricultural Census [19]
(data on the Brazilian Agricultural Census 2017 can be retrieved from the IBGE Automatic
Recovery System (Sistema IBGE de Recuperação Automática—SIDRA), accessible at <https:
//sidra.ibge.gov.br/pesquisa/censo-agropecuario/censo-agropecuario-2017>, accessed
on 27 September 2021). We estimated the effect of the MSCM on three response variables:
gross value of production, production cost and net income. The variable MSCM is a proxy
for farmer engagement with cooperatives at the municipal level. To build this variable, we
use the question, “Are you a member of a cooperative?” (in Portuguese, “Voce é associado
de alguma cooperativa?”). The response or outcome variables of interest are net income,
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the gross value of agricultural production (GVP) and production costs (expenses), all in
Brazilian reais—BRL (Brazilian currency). The GVP is the sum of the value for all Brazilian
agricultural production in 2017, encompassing crops, livestock, forestry and types. The
expenses are the sum of costs related to wages, soil correctives, fertilizers, pesticides,
livestock medicines, seeds and seedlings, salt/feed and fuel, and is used as a proxy for
agricultural inputs. Net income is obtained by subtracting production costs from the gross
value of agricultural production.

Based on the previous literature, we account for several variables that determine
MSCM: investments, experience, hired work (in the Brazilian Agri Census 2017, it is
verified whether the farms have rural workers: (i) below the age of 14 and (ii) above the
age of 14), education, access to credit (except from cooperatives), access to rural extension
(technical assistance) (except from cooperatives), land ownership, farm size and Brazilian
microregion dummies (see Table 2). To control for outliers, we dropped the top and bottom
one percentile based on the municipal gross value of production, similarly to Helfand
et al. [34]. Our sample consisted of 5252 municipalities in all regions of Brazil for 2017.

Table 2. Average of selected variables used in the model by different levels of MSCM, Brazil, 2017.

Municipality Share of Cooperative Membership

Overall 0.0 <0.01 0.01–0.05 0.05–0.2 >0.2

Net Income ($) 1 84.77 40.08 20.29 45.23 105.92 150.35
Gross Value of Production ($) 1 141.93 57.88 30.96 69.94 171.66 263.43

Ag. Expenses ($) 1 57.16 17.81 10.67 24.71 65.74 113.09
Land used (ha) 18,190.00 8669.45 13,413.73 16,751.39 23,599.24 20,157.60

Labor
(Age > 14 years old) 2 2645.13 1614.10 3701.33 3142.27 2372.89 1891.37

Capital (units) 3 1.06 0.41 0.16 0.44 1.40 2.02
Other Investments ($) 4 56.24 14.50 10.24 23.91 64.18 112.55

Group of Area
0–5 ha 0.02 0.05 0.06 0.02 <0.01 <0.01
5–20 ha 0.21 0.23 0.35 0.27 0.13 0.13

20–100 ha 0.54 0.53 0.46 0.49 0.57 0.60
100–500 ha 0.21 0.18 0.13 0.18 0.26 0.25

500+ ha (base) 0.02 0.02 0.01 0.03 0.04 0.01

Landowner 0.82 0.77 0.77 0.81 0.82 0.85
Literate 0.82 0.66 0.66 0.76 0.89 0.95

College degree or higher 0.09 0.05 0.04 0.07 0.12 0.13
Experience 5 0.01 0.02 0.02 0.02 0.01 0.01

Governmental Extension 6 0.10 0.08 0.06 0.08 0.12 0.14
Private Extension 6 0.17 0.04 0.04 0.07 0.17 0.36

Credit 6 0.10 0.03 0.06 0.07 0.10 0.18

Regions
North 0.08 0.09 0.11 0.16 0.08 <0.01

Northeast 0.32 0.74 0.74 0.48 0.10 0.01
Southeast 0.30 0.14 0.11 0.22 0.45 0.39

South (base) 0.22 <0.01 0.01 0.05 0.21 0.54
Midwest 0.08 0.03 0.02 0.10 0.16 0.06

Notes: 1 Value in millions of Brazilian reais (BRL); average exchange rate in August 2017: BRL 3.15/USD 1. 2 Average number of workers
older than 14 years. 3 Units of tractors, combine harvesters, fertilizer spreaders, seeders and other tools. 4 Value (in BRL) of the livestock
and buildings present on the farms. 5 Share of farms managed by farmers with 20 or more years of experience. 6 Share of farms that have
access to these services. Source: The authors used aggregated data from the 2017 Ag. Census made available by IBGE [19].

It is important to consider the regional differences of Brazil when analyzing the pro-
duction function for the municipalities. According to Buainain et al. [35], Neves et al. [21]
and Homma et al. [20], in addition to the natural conditions, the Brazilian territory presents
heterogeneities arising from other factors, such as those related to the diverse agricultural
products grown in different areas of the country. With this in mind, the regression is

121



Agriculture 2021, 11, 948

estimated by considering fixed effects at regional levels in an attempt to control for this
spatial heterogeneity. To do so, the variable of interest was being regressed on dummies for
each macroregion of the country (North, Northeast, Southeast and Midwest, with the South
as the base category). The dummy variables take the value of 1 when the municipality
belongs to a unit of the federation, and 0 otherwise. Thus, these variables are included in
the model to represent the MSCM of each region in Brazil.

3. Results and Discussion

To our knowledge, the study by Costa et al. [28] is the sole existing analysis of
cooperatives using the 2017 Agricultural Census (Ag. Census). Due to the dearth of
studies analyzing the results of the Ag. Census, we first discuss the results of the Ag.
Census before then discussing the econometric results.

3.1. Cooperative Membership in the 2017 Agricultural Census

As of 2017, only 11.4% of Brazilian farms are associated with cooperatives. Figure 1
(left graph) shows the histogram of the MSCM. Most municipalities have low
MSCM—indeed, almost one-third of the municipalities has a share equal to or less than 1%.

Figure 1. Histogram of MSCM (left) and municipality average GVP (right), Brazil, 2017. Source: the authors used
aggregated data from the 2017 Ag. Census made available by IBGE [19].

Despite the overall low MSCM, some regions of the country stand out (see Table 1).
Figure 2 displays the geographic distribution of the MSCM and the GVP; both show a
similar pattern. It shows that regions with greater GVP also have a greater MSCM. The
economic relevance of the Southern, Southeastern and Midwestern regions to Brazil’s
national agricultural production is well documented [1,2,20]. Therefore, a similar pattern in
the distribution of GVP is expected. Historical factors associated with regional development
of agriculture and the commodities allocation in each region play a role in the development
of the Brazilian agricultural sector, which also resulted in a wide range of MSCM across
the country.
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Figure 2. Geographic distribution of MSCM (left) and municipal averages of GVP (right), Brazil, 2017. Source: the authors
used aggregated data from the 2017 Ag. Census made available by IBGE [19].

An exception to this pattern, also shown in Figure 2, is the newest agricultural frontier,
known as the “MATOPIBA” region, a continuous area formed by the states of Maranhão
(MA), Tocantins (TO), Piauí (PI) and Bahia (BA). The predominant biome in this region is
the Cerrado, characterized by high grain productivity attributable primarily to large rural
estates [36] (for a characterization of the most recent agricultural frontier of Brazil, known
as “MATOPIBA”, cf. Araújo et al. [36]) with a low MSCM. The Northeastern and Northern
regions also show low MSCM. In the Amazon Rainforest region, even though there is
no strong tendency toward cooperative membership, some cooperatives support small
farms and so-called “extractivists” in their sustainable activities. These organizations have
achieved good results (e.g., higher prices for members) by improving marketing capabilities
and working conditions for families [37,38]. These results demonstrate the potential of
using incentives such as governmental programs to increase cooperative membership in
the Amazon rainforest.

The farm size, Group of Area shown in Table 2, is the municipality’s average farm
size. As of 2017, 54% of Brazilian municipalities have an average farm size between 20
and 100 hectares. Fewer than 2% of municipalities have an average size greater than
500 hectares. As MSCM increases, the number of municipalities with average farm sizes
of 20–100 hectares and 100–500 hectares increases. Whereas 32% of the municipalities are
in the Northeast, only 8% are in the South (column labeled Overall). This distribution is
inversely correlated with the average size of municipalities in each region, given that the
North has large municipalities, such as Altamira with an area of 159,533 km2 (bigger than
England). In 2017, 74% of the municipalities with MSCM equal to 0 were in the Northeast,
compared to less than 1% in the South. By contrast, the South and Southeast accounted for
93% of the municipalities where more than 20% of farms are associated with a cooperative.

Historically, incentives to participate in cooperatives target rural producers with small-
and medium-sized farms [28]. As described by Chaddad [1], the Southeastern and Southern
regions of the country, which are marked by higher levels of cooperative membership, have
a land structure dominated by medium-sized farms. Whereas the Northeastern region,
with low rates of cooperative membership, is the region with the smallest average farm
sizes, the Midwestern and Northern regions have the largest farms.
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Table 2 also shows that average labor (average number of workers older than 14 years)
grows as the MSCM increases in Brazil. However, in municipalities with the highest
MSCM, average labor decreases. The opposite is found for capital (in units of tractors,
combine harvester, fertilizer spreader, seeder and other tools). Studies analyzing the total
productivity of factors, such as Alves et al. [39], Helfand et al. [40], Gasques et al. [41]
and Rada et al. [42], found that purchased inputs and capital are responsible for the
greatest productivity gains in Brazil, especially on the largest farms. These production
factors replace labor on many farms, mainly in the Southern, Southeastern and Midwestern
regions. Valentinov [12] and Cechin [14] argue that cooperatives facilitate their members’
access to inputs and capital goods, in addition to providing access to extension and technical
assistance. This may also be associated with the farmers’ investments, here measured by
the value of the livestock and buildings on the farms.

3.2. Econometric Results

A more adequate analysis would consider the distribution of MSCM displayed in
Figure 1. The generalized propensity score (GPS) approach allows us to represent these
clusters as treatment intervals [32,43]. To do so, based on the distribution of this variable
(Figure 1), we split the sample into four treatment intervals: (1) observations with MSCM
within the first 0.25 percentile of the distribution, which consists of values in the range
(0–0.0099); (2) observations between 0.25 and 0.50 percentiles with values in the range
(0.0099–0.055); (3) observations between 0.50 and 0.90 percentiles with values in the range
(0.055–0.49); and (4) observations higher than 0.90 percentile with values in the range
(0.49–0.97) (Table A1, in the Appendix A, displays the test of conditional means for all
treatment intervals). We estimate the effect of the share of farms that are members of a
cooperative within a municipality (MSCM) on response variables.

In Table 3, we display the results for the first stage of the GPS, which yield the propen-
sity score used in the dose-response estimation (as displayed in Figure 1, the distribution
of the MSCM is skewed, which led us to use a zero-skewness log transformation on this
variable to estimate the propensity score). The results of Tobit in Table 3 cannot be inter-
preted as marginal effects. However, the sign of these estimated parameters still indicates
whether the variable contributes positively or negatively to the MSCM.

Table 3. Results for the first stage of the GSP: regression on MSCM, Brazil, 2017.

Variables Parameter Standard Error t-Test p-Value

Capital 0.005 0.003 1.84 0.07
Other Investments ($) 0.001 5.12 × 10−5 4.19 <0.01

Land used (ha) −2.49 × 10−7 2.86 × 10−7 −0.87 0.38
Labor (Age > 14 years old) 7.37 × 10−6 5.03 × 10−6 1.46 0.14

Landowner −0.001 0.086 −0.02 0.99
Literate 2.098 0.154 13.65 <0.01

College degree or higher 1.701 0.217 7.83 <0.01
Experience 2.023 1.096 1.85 0.065

Governmental Extension 0.716 0.106 6.74 <0.01
Private Extension 2.227 0.096 23.29 <0.01

Credit 1.776 0.140 12.69 <0.01
North −1.221 0.063 −19.39 <0.01

Midwest −0.716 0.060 −11.9 <0.01
Southeast −0.599 0.040 −14.82 <0.01
Northeast −1.299 0.062 −21.12 <0.01

0–5 ha 0.136 0.130 1.04 0.27
5–20 ha 0.360 0.102 3.53 <0.01

20–100 ha 0.407 0.096 4.22 <0.01
100–500 ha 0.428 0.091 4.69 <0.01
Constant −4.984 0.183 −27.25 <0.01

Source: The authors.
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These results indicate that municipalities with higher investments in fixed capital
(“Capital” in Table 3)—tractors, combine harvesters, fertilizer spreaders and seeders—are
associated with greater MSCM. We find the same results for other investments, which
accounts for land rental, animal purchase, transportation and logistics costs, energy cost and
others. Both associations indicate that municipalities with higher investment capabilities
also have greater proportions of farms associated with cooperatives. The dummy variables
for the regions (using the Southern region as the base) confirm the numbers in Table 1,
indicating that most of the farmers in cooperatives are in the Southern, Southeastern and
Midwestern regions. Chaddad [1] and Barros [2] state that at the beginning of the 1990s,
cooperatives started to assist producers in the acquisition of inputs and machinery, as well
as in better management of their rural properties.

We also find that education is associated with higher levels of cooperative membership.
This finding indicates that larger shares of people in a municipality who can read and
write (“Literate”) and who have a college degree or higher are associated with a higher
MSCM. Iliopoulos and Cook [44] and Cechin et al. [45] agreed that farmers’ levels of
education influence their decision-making behavior and can affect their information levels
as well. According to the authors, education is a key factor in the decisions to become a
member and to remain a member, as well as to take better advantage of the opportunities
within these collective organizations. At the farm level, several studies have also found
a positive relationship between education and farmers’ cooperation, including Bernard
and Spielman [46] for Ethiopia, Fischer and Quaim [6] and Abate [47] for Kenya, Cechin
et al. [45] for Brazil, and Olagunju et al. [9] for Nigeria.

Other key variables associated with MSCM are access to credit and extension. The
provision of governmental rural extension mostly targets family-owned farms but also
reaches non-family-owned farms. Freitas et al. [48] found that extension was provided to
all farm sizes in all regions of Brazil. Table 3 shows that MSCM is positively associated with
governmental rural extension and access to credit. Furthermore, it has been reported that
governmental extension service technicians sometimes seek to inform farmers about the
benefits of cooperatives and encourage them to organize themselves into cooperatives [49].

MSCM also varies by region. All regions have a negative association compared to the
base group: the Southern region. As shown in Table 2, more than 99% of the municipalities
in the Southern region have at least one farmer associated with a cooperative. Neves
et al. [29] emphasized the presence of cooperative clusters in the Southern and Southeastern
regions of Brazil and argued that these organizations generate GVP gains. Furthermore,
they conditioned these gains to the long history of cooperatives in these regions as well as
improvements in management and governance throughout the decades. On the other hand,
they also emphasize previous failed attempts to create cooperatives (top-down cooperative
initiatives involving local elites resulted in cooperatives in which the members were mere
employees and suppliers. In addition, many such endeavors had disastrous economic
outcomes, with poor management leading to losses and the dissolution of cooperatives)
in the Northeastern region as a factor that may discourage farmers from this kind of
organization. Rios [50] and Silva et al. [51] also discussed these traumatic events.

We find a positive association of all groups by area (farm size) compared to the group
of farms larger than 500 hectares (control group). Verhofstadt and Maertens [13] reported
similar findings. According to an exhaustive literature review by Höhler and Kühl [52],
farm size is the dimension most often analyzed in studies that investigate cooperatives and
the heterogeneity of producers. Wiggins et al. [53] state that smaller farms are associated
with higher external transaction costs because they cannot achieve economies of scale. They
also assert that smaller farms have higher unit costs when purchasing inputs or obtaining
credit, technical assistance, and certification services.

Our main result lies in the outcome of the dose response, shown in Figure 3, with
Table A2 (in Appendix A) containing the results of the dose-response regression (second
step of the GPS approach). Although not directly interpretable, the parameters obtained
are used to calculate the average effect of membership in cooperatives for different levels
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of treatment (Figure 3). Figure 3a shows that as MSCM increases, net income also rises at
an increasing rate up to the 0.30 percentile (30% of farms are members of cooperative(s) in
the municipality). At the peak, there is an average gain of approximately BRL 150,000 per
year per farm. After the peak, net income continues to increase as the treatment variable
increases until reaching the 0.75 percentile.

Figure 3. Estimated dose response of MSCM (treatment level) on municipality averages of agricultural (a) net income, (b)
GVP and (c) expenses (in 1000 BRL), Brazil, 2017. Source: The authors. Notes: 95% confidence bands; average exchange rate
in August 2017: BRL 3.15/USD 1.

The dose-response for net income does not indicate whether this gain occurs via
changes in GVP (Figure 3b) or production costs (Figure 3c). We find a similar pattern
for these two other variables, but a higher increase in the average GVP compared to the
increase in the average production costs, yielding a positive impact on net income. Zhang
et al. [11] and Valentinov [12] argued that cooperatives can lead to an increase in the value
of production, possibly driven by an increase in production and prices obtained, which
may be determined by greater access to modern inputs.

Our results on GVP are also supported by previous research using PSM at the farm
level. Fischer and Qaim [6] found a positive effect on income for Kenyan banana producers.
Wossen et al. [54] found an increase in the income of cassava producers in Nigeria. Hoken
and Su [55] and Liu et al. [56] also found similar results for Chinese rice producers. Kumar
et al. [57], using an endogenous switching regression, found that milk producers in India
achieved an increase in their net income. Michalek et al. [58] also found a positive effect on
net income for farmers in Slovakia.

In turn, an expansion in production is expected to increase production costs, unless it
is achieved solely through an increase in productivity via costless improved management
practices. Helfand et al. [34] and Gasques et al. [41] showed that there has been a gain in
productivity in Brazil through better use of the land. However, this has occurred mainly
through the adoption of modern inputs and equipment, which ultimately increase farmers’
expenses. The optimal approach to change is to increase production costs at a slower pace
than the increase in the value produced on the farms. Giannakas and Fulton [59] argued
that cooperatives may promote the adoption of innovations, which can lead to both greater
productivity and better use of inputs. Ortega et al. [24] documented this positive effect for
coffee producers in Rwanda, where cooperative membership was linked to greater access
to inputs and an increase in income.
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4. Conclusions

In this paper, we estimate how municipality share of cooperative membership (MSCM)
affects the value of production, production cost and net income using the generalized
propensity score approach and aggregate data from the 2017 Ag. Census. We find that
increases in cooperative membership share among farmers in Brazilian municipalities
(MSCM) result in increases in net income, mostly driven by a greater expansion in the
value of agricultural production compared to the increase in the production cost.

The findings of this study have important implications for public policies in Brazil.
The results suggest that incentivizing cooperative membership may be a good instrument
to improve the value of production of Brazilian farmers. Thus, public policies seeking to
promote cooperatives and increase cooperative membership would have positive effects on
the net income of farms. Public policies that directly and indirectly encourage and support
cooperatives, such as the “Capitalization of Agricultural Cooperatives Program” (PROCAP-
Agro) (program carried out by the National Bank for Economic and Social Development
(BNDES). It aims to offer financing for working capital to cooperatives) [60] and the “More
Cooperative Brazil Program” (Programa Brasil Mais Cooperativo) (an initiative of the Min-
istry of Agriculture, Livestock and Supply (MAPA), the "Brasil Mais Cooperativo Program"
aims to support rural cooperatives through the provision of specialized assistance, the
promotion of cooperation among cooperatives, technical training and the qualification of
management, production processes and marketing) [61] can increase net income. However,
farmers who are already marginalized because of low educational attainment, land access,
social status and market accessibility may require additional support systems to improve
their capacities, skills and resources before they can benefit from cooperative membership.

The method used in this paper does not allow us to rule out the possibility that part of
these positive effects of cooperatives may be linked to spillovers caused by the presence of
cooperatives’ members in the Brazilian municipalities. This method also does not account
for potential endogeneity issues arising from unobserved characteristics. Future research
should account for these limitations. One suggestion could be to use more than one Ag.
Census, with farm-level data, and the application of methodologies that correct bias of
unobservable characteristics, such as Diff-Diff.
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Appendix A

Table A1. Test of conditional means of the pretreatment variables under the generalized propensity score, Brazil, 2017.

Interval 1 Interval 2 Interval 3 Interval 4

Mean
Difference

t-Value
Mean

Difference
t-Value

Mean
Difference

t-Value
Mean

Difference
t-Value

Capital 0.751 3.753 0.415 2.269 −0.250 −1.842 −0.764 −2.277
Other Investments ($) 45.439 3.846 30.718 2.842 −51.770 −6.157 −20.581 −1.176

Land used (ha) 7644.200 4.449 1804.300 1.196 −2811.300 −1.730 3330.300 0.911
Labor (Age >14 years

old) 215.360 2.354 149.100 1.721 264.760 2.808 1062.100 4.757

Landowner 0.028 4.825 0.005 1.001 −0.006 −1.104 −0.049 −4.132
Literate 0.107 38.464 0.034 7.106 −0.063 −15.909 −0.121 −10.030

College degree or
higher 0.037 10.886 0.001 0.376 −0.027 −11.625 −0.012 −2.189

Experience −0.002 −4.733 −0.0002 −0.499 0.002 3.833 0.005 4.874
Governmental

Extension 0.020 3.531 0.001 0.240 0.011 2.807 −0.070 −7.712

Private Extension 0.129 17.736 0.074 11.748 −0.012 −2.183 −0.106 −12.485
Credit 0.058 13.330 0.047 12.343 −0.009 −2.515 −0.047 −7.484
North −0.010 −1.245 −0.013 −1.965 −0.024 −2.499 0.081 3.523

Midwest 0.032 2.504 −0.041 −4.088 −0.063 −7.132 0.027 1.200
Southeast 0.062 3.158 0.002 0.099 −0.181 −13.044 0.015 0.427
Northeast −0.293 −33.780 −0.055 −4.455 0.200 15.918 0.289 7.941

0–5 ha −0.017 −4.092 −0.006 −1.329 0.017 3.522 0.018 1.600
5–20 ha −0.050 −3.229 −0.058 −4.036 0.135 9.732 −0.062 −1.912

20–100 ha 0.019 0.931 0.030 1.631 −0.037 −2.197 0.002 0.062
100–500 ha 0.039 2.219 0.039 2.523 −0.104 −7.693 0.029 0.954

Source: The authors.

Table A2. Results for the dose-response regression for the municipality averages of net income, gross value of production,
and agricultural expenses, Brazil, 2017.

Variables Av. Mun. Net Income
Av. Mun. Gross Value

of Production
Av. Mun. Agricultural

Expenses

MSCM
814.31 *** 1386.25 *** 571.94 ***

(90.1) (120.53) (65.05)

Squared MSCM −1979.42 *** −3346.27 *** −1366.85 ***
(286.15) (382.81) (206.59)

Cubic MSCM
1176.76 *** 2044.54 *** 867.78 ***

(248.73) (332.75) (179.57)

GPS
−732.09 *** −948.79 *** −216.7

(264.94) (354.44) (191.28)

Squared GPS 2801.36 ** 3668.12 ** 866.76
(1160.11) (1552) (837.57)

Cubic GPS
−3135.1 ** −4089.49 ** −954.39
(1461.54) (1955.26) (1055.2)

Interaction MSCM—GPS
413.21 *** 728.88 *** 315.67 ***
(110.36) (147.65) (79.68)

Constant
70.66 *** 90.08 *** 19.42
(17.49) (23.4) (12.63)

Note: Standard errors are reported in parentheses. *** significant at 1%, ** at 5%.
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Abstract: The context of the COVID pandemic has accelerated the pace of the digitalization of
society, especially of its business fabric. Among the various applications offered by the Internet,
social networking platforms have been identified as powerful tools that organizations have at their
disposal for the development of their online business activities. This is due to the closeness and trust
generated by word-of-mouth communication. In this context, the aim of this article is to identify
which organizational characteristics are directly related to popularity on social networks, measured
by the number of followers on these accounts. In order to achieve this objective, the Argentinean
beekeeping organizations have been taken as a case study and the fuzzy set Qualitative Comparative
Analysis method has been used. The results obtained allow us to validate the different organizational
factors which, beyond the use of Facebook itself, lead to better results for the organizations in their
social network strategies. These factors include their cooperative nature, localization, environmental
sensitivity and presence on other digital platforms.

Keywords: Facebook; cooperatives; beekeeping; fuzzy set qualitative comparative analysis

1. Introduction

Argentina plays a central role in beekeeping production, both regionally and globally.
Thus, in 2018 it was ranked as the first honey-producing country in America and the
third in the world, after China and Turkey. This importance is maintained not only in
volume produced, but also in volume marketed. Thus, in 2018, on a world export volume
of approximately 650 thousand tons of honey, Argentina contributed 10.5%, being only
surpassed by China, with 19% of the total. Between the two countries, they concentrated
almost a third of the international sales of this product [1].

Despite Argentina’s global importance in the world beekeeping market, the sector has
been facing important difficulties, both in production and marketing. On the one hand,
primary production has been suffering a drop in average yields since the beginning of the
21st century, due to a series of factors that negatively affect the beehive environment and
beekeeping practice. Examples include the loss of biodiversity, the advance of agriculture
over pastures and natural forests, homogenization of landscapes and the increased presence
of diseases, among others [2,3]. On the other hand, with respect to the structure of the
production system, this is characterized by a high atomization in primary production,
a low relative size of the productive units and, as a consequence, a strong dependence
on distribution. Argentina has a total of 13,722 beekeeping registries located throughout
the country, most of which have fewer than 500 hives (The same negative trend can be
observed in sales of honey certified as organic. Since 2008, Argentina’s share in the world
organic market has been declining despite its favorable evolution in both demand and
world prices) [4–6].

Agriculture 2021, 11, 694. https://doi.org/10.3390/agriculture11080694 https://www.mdpi.com/journal/agriculture

133



Agriculture 2021, 11, 694

In addition to these problems present in the field of production, there are others related
to the marketing of these products, such as the significant dependence on foreign markets
and their evolution, the lack of differentiation derived from the preferential sale in bulk
and the concentration of sales from a few exporting companies. Indeed, in 2018, 85% of
domestic production was destined to international markets, mainly to the United States,
Germany and Japan [1,7]; a figure that has shown a downward trend if we consider that it
had reached up to 95% in previous years [8]. Another commercial problem is related to
the pursuit of a commercial strategy based on the exchange of large volumes of honey (in
drums). This form of sale has an impact on the average prices per kilo exported, causing
Argentine prices to be below the world average (An analysis of the evolution of prices for
the Americas throughout the 21st century shows that they are, on average, intermediate
prices between those of Europe (mainly Western Europe) and Asia. Oceania, based on the
differentiation of “Manuka” honey, shows considerably higher prices.) [1,8].

This problem tends to worsen as exports in this large-volume format become more and
more frequent, making product differentiation difficult. The sector also loses a large part of
the added value generated in the packaging and distribution stages (The same negative
trend can be observed in sales of honey certified as organic. Since 2008, Argentina’s share
in the world organic market has been declining despite its favorable evolution in both
demand and world prices.) [9–11]. In turn, it is estimated that only three entities control
approximately half of the exported volume [10,12]. The way of organizing such commer-
cialization has traditionally been structured on the basis of the figure of the “stockpiler” as
the main intermediary. However, during the last few years there has been an advance in
backward integration in the chain by exporting companies through the implementation of
direct contracts with producers [10]. This situation tends to reinforce a distancing between
the primary production sector and the final consumer, and with it the loss of participation
of the first sector in the honey valorization process [8,13].

This is taking place in a context in which, in general terms, honey consumption is
showing a favorable evolution (In 2018, the apparent honey consumption data implies a
value of 243 grams per person per year. This figure is higher than the average value for the
period 2011–2016 that implies 156 grams per person per year (p. 21). However, these values
still represent a low level of national domestic consumption.) [1,7,14,15]. Thus, honey
has managed to consolidate itself within the group of natural products related to healthy
eating [16,17], due to its characteristic as a natural sweetener, in addition to other properties
that expand its potential use [18,19]. In the Argentine case, its consumption will be favored
in the future to the extent that strategies tending to improve the diet of the local population
are developed based on a reduction in the consumption of ultra-processed products and
an increase in the consumption of natural products with an intersectional look. This is
coupled with a commitment to the implementation of production and distribution systems
that are more sustainable [20–22].

The above problems suggest the need for the sector to adopt measures to improve
the supply of this food product, not only from the perspective of production but also
along the distribution chain [23]. Such measures should include those aimed at improving
exchange networks in order to achieve greater differentiation of production and more direct
communication with the consumer [13,24]. In this sense, several authors have highlighted
the determining role that can be played by the use of virtual applications, such as company
websites or social networks [25–27] especially in the case of natural products, as is the
case of honey [26,28]. Thus, certain “experiential” agricultural products, due to their
intrinsic characteristics, are particularly suitable for marketing through the Web [29]. For
example, the purchase and consumption of products such as honey or wine are based on an
intensive exchange of information on tangible aspects of the product as well as on symbols,
tradition, culture, tourism and gastronomy; all aspects that can significantly enhance the
value perceived by the consumer [30]. Thus, social networks, due to their closeness and
interactivity with users, are positioned as an ideal communication channel for transmitting
such information [31].
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In line with the above, some authors have defended the need to address the link
between the beekeeping subsector and ICT (Information and Communications Technol-
ogy) [32]. However, the literature review shows that there are no studies focused on the bee-
keeping sector that have tried to investigate the degree of use of social networks and which
factors are associated with greater success in the use of these technologies. Indeed, studies
focused on the beekeeping sector can be divided into three groups: first, those that have
focused on the analysis of honey markets and their potential at the local scale [12,33,34];
a second group has focused on the analysis of production, its socio-economic structure
and the analysis of technical efficiency [10,35]; and, finally, a third group of studies has
focused on the transformations of the digital era, paying more attention to production
than to interactions between producers and consumers [36,37]. Thus, the focus of these
latter studies tends to be on the analysis of the digital impact on machinery, equipment
and other inputs needed to increase production efficiency, with less frequent studies ad-
dressing the benefits of a comprehensive use of the Internet in terms of communication
and management improvements [38].

Based on the premise that social networks are tools that can provide answers to the
problematic situation described above, especially the commercial one, the objective of
this paper is to analyze which characteristics of beekeeping organizations are directly
related to greater success in the use of these technologies. To achieve this objective, the
Argentine beekeeping organizations have been taken as a case study and their use of the
social network Facebook and the factors related to greater popularity in this network have
been analyzed using the fuzzy set Qualitative Comparative Analysis method. The paper is
structured as follows: after this introduction, the contextual framework detailing the study
propositions is presented, followed by the technical characteristics of the research in the
methodology section, after which the results are presented and finally, the conclusions and
reflections are derived from the data analysis.

2. Materials and Methods

2.1. Contextual Framework

In this sense, transaction cost theory has often been used as a basis for analyzing
and highlighting the potential of information and communication technologies (ICT) for
business, especially in the commercial sphere [39]. Social media, as the main example of
this phenomenon, brings multiple benefits in terms of business performance and reduction
of different types of costs. Thus, information costs decrease thanks to the informational
potential of online social networks, which facilitate, improve and speed up information
exchanges [40]. Negotiation costs decrease because online media can improve customers’
access to the organization and enable them to receive more personalized offers [40]. Fi-
nally, assurance costs are minimized because users are offered reliable and good quality
information and feedback [41].

However, experience indicates that not all companies have the same ability to take
advantage of the benefits offered by the Internet. Rather, several studies indicate that
adaptation to the Internet and social media in which one operates in this medium depends
on several factors, which differ according to the sector or region in which the company
operates [42]. In the specific case of agricultural markets, McFarlane el al. [43]. found
that the characteristics of the distribution chain, the scope of the company and the type of
product it sells (organic) influence the intensity of adoption of the ICT strategy.

The literature has been concerned with investigating the challenges and organizational
characteristics of cooperative entities that delay or could delay the adoption of technology
and the use of ICT [44]. This happens despite the fact that aspects shared between Social
Economy entities and Web 2.0 technologies and the different tools that integrate them are
highlighted. Particular reference is made to the affinity of these types of tools with cooper-
ative principles, such as their participatory and democratic nature and the predominance
of the social component of capital [45]. Thus, it is identified that the benefits of ICT are
increased in cooperative societies due to their ability to coordinate activities, people and
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processes [46]. In short, the potential of ICT use within cooperative societies for information
exchange and communication is recognized as a key factor for their management [46]. In
turn, this potential is identified in terms of improving aspects that determine the economic
viability of organizations [47]. Thus, the following assertion is established:

Proposition 1. Having the legal form of a cooperative is directly related to popularity in social
networks.

The literature points out the importance of agglomeration economies for the circulation
of knowledge and innovation of firms located in the same geographical space. Thus, the
role of the network of linkages will be key to the extent that it is also structured beyond
the local level [48]. In this line, several studies in Argentine companies account for the
importance of connections with third parties and cooperation links for the circulation of
information and on the innovation process [10,12,49]. Thus, the literature makes it clear
how clusters are an element that enhances competitiveness, improving the innovative
performance of the organization and its commercial actions [50]. Based on these arguments,
the following proposition is put forward:

Proposition 2. The location of the entity in a central area for beekeeping production favors greater
popularity in social networks.

On the other hand, a growing social concern for environmental issues and environ-
mental conservation can be observed. An increasing number of consumers are seeking
information in this regard and are considering environmental aspects in their purchasing
decision process [51]. In this sense, these consumers are increasingly resorting to the use
of digital media as an alternative purchasing channel [52]. In addition, consumers of
organic products tend to be more active on the Internet, in part because of their greater
need for information [53]. Precisely, among the various tools offered by the Internet, social
networks are the ideal platforms for acquiring trusted information and mitigating existing
misinformation when purchasing organic food [54]. From the business point of view,
Mozas et al. [55] identify that the organic character of the organization positively affects its
innovative character. Moreover, Fernández-Uclés et al. [52] show how organizations of a
greener character are likely to achieve higher performance in the use of social networks.
Thus, the following proposition is established:

Proposition 3. The environmental sensitivity of companies favors the increase of their popularity
in social networks.

Virtual social networks are a key communication channel in the commercial strategy
of organizations to increase their notoriety and improve their performance [56]. To do this,
it is necessary to make a solid commitment to these tools, which will give the organization
greater competitiveness and better business results [57]. Furthermore, when an organi-
zation integrates a technology, a learning process begins that will lead to a better use of
the technology [58]. This know-how, the result of the experience of using an innovation,
makes it possible to improve business performance in an innovative environment, favoring
an increase in performance and even the ability to obtain sustainable competitive advan-
tages [59]. Therefore, experience is going to be a factor that will go hand in hand with an
increasingly efficient use of social networks [60]. This line of argument leads us to put
forward the following proposition:

Proposition 4. The experience of using social networks favors the greater popularity of the entities
in them.

A key aspect in organizational performance is the integration and combination of
different social media [61]. Having a corporate website when accompanied by virtual
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social networks facilitates contact, information exchange and interaction with consumers,
improving the company’s positioning on the Internet [62]. The interconnectivity of the
different online platforms gives them greater visibility and therefore better results in this
medium [63]. The existence of an increasingly sophisticated audience requires companies
to increase the amount of company information on the internet and its presence on different
platforms [64]. Thus, the optimization of social networks requires an effective strategy
based on the interaction with the different platforms where the organization is present [65].
In this line, we find the strategies of so-called Inbound Marketing, based on the intercon-
nection of all the virtual platforms in which the company has a presence and aimed at the
consumer, which will supposedly increase the performance of these technologies and the
company itself [66]. Thus, we put forward the following propositions:

Proposition 5. The interconnectivity of social networks with the website leads to greater popularity
in social networks.

Proposition 6. Presence on digital platforms other than the entities’ websites favors greater
popularity in social networks.

2.2. Population and Methodology
2.2.1. Population

In order to determine the organizational structure of the Argentine beekeeping sector,
information was obtained on the population and basic commercial characteristics of the
set of legal entities taxed under the category “beekeeping production” during the fiscal
year 2019/2020 [67]. In July 2020, a total of 228 legal entities registered in the category
“beekeeping production” in the Argentine territory were identified [67]. The population
under study in this study will be only those entities present on the social network Facebook.
Precisely, the population thus defined implies a total of 65 entities, of which 43% had the
legal form of cooperative. It should be noted that this group of 65 entities concentrates
approximately half (47%) of the employment generated within the category analyzed and
contains 67% of the entities with a high-income level, 42% of those with a medium income
and 27% of those with a low income within the Argentine beekeeping sector.

2.2.2. Methodology

With respect to the methodology used, the Qualitative Comparative Analysis (QCA)
technique was employed, using the fuzzy sets approach (fsQCA), in order to establish
technological and organizational variables that are jointly associated with a higher level of
efficiency. The QCA technique, based on Boolean algebra, uses a verbal, conceptual and
mathematical language that configures it as a qualitative and quantitative approach, useful
for small samples by combining the main advantages of both [68]. Thus, by applying QCA
it is possible to systematically analyze a set of cases to determine causal patterns in the form
of necessity and sufficiency relationships between a set of conditions and an outcome [69].
This method has the advantage over a regression technique of establishing relationships
between subsets of variables in order to explain relationships. Specifically, QCA has three
main variations: crisp-set QCA (csQCA), multi-valued QCA (mvQCA) and fuzzy-set QCA
(fsQCA). Fuzzy set (fsQCA) is positioned as one of the most widely used QCA variants, as
it resolves one of the main drawbacks and criticisms of the initial approach called csQCA,
namely its strictly dichotomous approach [70].

Thus, fsQCA will provide as a result one or more antecedent combinations sufficient
for obtaining a particular result, such as: X1*~X2*X3 sufficient for a result (Y). Making use
of the symbology of this technique (X1*~X2*X3→Y). Being: X1, X2 and X3, antecedents; Y,
the result; * the union and ~ the absence or negation, in this case the opposite value to X2 (1
− X2). Thus, this technique makes it possible to identify logically simplified statements that
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describe different combinations (or configurations) of conditions that indicate a specific
result [68].

The fsQCA technique was developed for small sample or population environments [68],
so it is not an inconvenience for this research, in which the study universe was small. For
the correct execution of this technique, the phases recommended in the literature were
followed: (1) data calibration (transform variables into fuzzy sets), (2) simplify the multiple
solutions, (3) interpret the results [69]. Next, a necessity analysis of the efficiency scores on
the different causal conditions was carried out to verify that none of the values obtained
exceeded the threshold recommended in the literature of 0.9, established by Ragin [71],
and this was corroborated.

In this study, the number of followers of the different organizational accounts on Face-
book was used as the outcome (dependent variable). In turn, as conditions (independent
variables), the different variables shown below (Table 1) were used.

Table 1. Description of the variables used in this study.

Variable Description Type of Variable

Followers (dependent variable) Number of followers on Facebook Continuous 1

Coop Organization is a cooperative society Dichotomous 2

Location Location in a central productive region Dichotomous 2

Environmental Degree of environmental sensitivity 3 Continuous 1

Experience Days of use of the social network Facebook Continuous 1

Social web Website interfaced with social network Continuous 1

Other sites Presence on other digital platforms Dichotomous 2

1 The continuous variables were calibrated using the fsQCA 3.0 software. 2 Dichotomous variables (1: yes; 0: no).
3 This variable is constructed by evaluating both the presence and frequency with which different environmental
aspects appear in the network. The information was structured along four axes: (i) explanation of the contribution
of beekeeping to sustainability, (ii) manifestation of environmental concern, (iii) characteristics of the type of
product (organic/ecological/agro-ecological) and (iv) indication of the health benefits of consuming the main
product of the activity, honey. Source: own compilation.

3. Results and Discussion

3.1. Descriptive Analysis

In a first approach to the study, Table 2 shows the average descriptive values of the
variables considered in this study.

Table 2. Descriptive values of the variables used.

Variable Description

Coop 43% of the companies have a cooperative legal form
Location 75% of the companies are located in a central production region for beekeeping.
Environmental 70% have some degree of environmental sensitivity.
Experience The average company has been on this social network for 3.8 years (1397 days).

Social web 32% of companies have a website that leads to user interaction, linking social networks
and including comments and ratings.

Other sites 63% of the organizations are present on other online platforms, different from the
website and social networks.

Source: own compilation.

The information included in Table 2 is here interpreted according to the trends ob-
served in the international literature. Firstly, several studies have shown the potential use
of ICTs by agri-food cooperatives [44–47]. Our data reveals that the cooperative nature
becomes more important when the population is analyzed by its presence on social media
(28/65 over 85/228). Secondly, there is evidence that the problems with generating websites
interconnected with social networks still persist for an important group of entities in the
agri-food sector [52,55,62]. Table 2 shows that only one of three entities has this interconnec-
tivity. Thirdly, there are other studies that show that the concern for sustainability aspects
is more frequently found in products classified as natural [25–31]. Here we can see how
environmental sensitivity is present in almost two of three cases. Finally, it is recognized in
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the literature that the presence in social media is not isolated, it is rather connected with
other networks and platforms [63,66]. Table 2 highlights that most of the entities have a
multi-platform presence.

3.2. fsQCA Analysis

Table 3 identifies which of the factors listed in previous sections are positively re-
lated to the level of followers on the Facebook social network. The results obtained after
applying fsQCA are shown in Table 3. The combination of the parsimonious and inter-
mediate solution is used, which can provide a more detailed and aggregated view of the
findings [72].

Table 3. fsQCA analysis results.

Configurations 1 2 3 4 5

Coop
Location
Environmental
Experience
Social web
Other sites

Raw coverage 0.438469 0.414685 0.397449 0.278525 0.225784
Unique coverage 0.032402 0.053439 0.044812 0.330921 0.042399
Consistency 0.880886 0.934732 0.905735 0.898777 0.953421

Model coverage 0.62082
Model consistency 0.86337

Source: own compilation. Black circles (•) denote the presence of a condition, and a blank space represents the
“do not care” condition. The distinction between core condition and peripheral condition is made by using large
and small circles, respectively [73].

The results obtained show that the first configuration presents a gross coverage of
43.84 percent. This configuration establishes that, as a whole, the relationship between
the variables of the organization’s experience in the use of Facebook, its location, the
link between Facebook and the organization’s website and its presence on other online
platforms explain a greater popularity on Facebook, measured by the number of followers
on this social network. Similarly, it is worth highlighting the other configurations. Overall,
this model presents a total coverage of 62 percent, which denotes the proportion of orga-
nizations that are explained by the six variables considered, and a total consistency of 86
percent of the cases. This value far exceeds the minimum consistency level recommended
in the literature of 0.74, which strengthens the validity of the model proposed [74,75].

The results obtained are in line with the results of others research. The social economy
as well as organic agriculture sector agree that marketing should be carried out through
short channels [76]. ICT are a fundamental tool for improving organizational results,
as they have the possibility of bringing producers closer to the final market [77]. This
approach is crucial, based on empirical evidence in LA, to increasing the participation of
producers in the honey value chain [8:156]. In addition, greater popularity and acceptance
is expected for those organizations that are in line with the Sustainable Development Goals,
which include linkage to the territory, innovation as a transversal axis, environmental
commitment and those of attachment to the territory shared by cooperativism and the
social economy [78]. Furthermore, there are studies in which the location dimension does
not end up being a discriminatory variable [57]. The importance of localization found here
is interpreted in the context of the production environment, therefore we invite further
research to explore how to incorporate this dimension into studies on ICT.

This study is also significant in terms of the local and regional evidence that points
to the importance of the use of social networks, especially Facebook, in the agricultural
sector [79,80]. Other studies have also revealed the importance of the use of these networks
in the marketing and promotion of products. However, this evidence is still of a sectoral
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and spatial nature [81,82]. Furthermore, it is noted that both for Argentina and for Latin
America the volume of electronic commerce is lower than that recorded in other regions of
the world [83]. In this way, it is necessary to examine in more detail both the use of ICT
and its impact within the entities related to the beekeeping sub-sector and the agricultural
sector in Latin America [32,38].

4. Conclusions

The Argentine beekeeping sector, the third largest honey producer in the world, faces
important problems that challenge the sustainability of the activity. Among them are the
atomization and the scale of work in the primary sector, which implies a strong dependence
on distribution. This situation is intensified by the concentration of the commercial export
sector and the sale of the product, preferably in bulk, thus losing much of the added
value generated in the packaging and marketing stages. In response to this situation, it
is necessary to improve the exchange networks in order to achieve greater differentiation
of production and more direct communication with the consumer. Several authors have
highlighted the decisive role that the use of social networks can play as a communication
and information channel due to the trust they generate among users as a result of their
closeness and interactivity [45,56]. Accordingly, the aim of this paper is to analyze which
characteristics of beekeeping organizations are directly related to greater success in the use
of these technologies, taking as a case study the third largest honey producer in the world:
The Argentine beekeeping sector.

The results obtained offer empirical evidence to accept the premise that all the propo-
sitions analyzed here are relevant to explaining the popularity of organizations in the most
important worldwide social networks, such as Facebook. In this way, and beyond aspects
related to the use of the network itself, the cooperative nature, environmental sensitivity,
appropriate location and the linkage of the company with different online platforms are
reasons that lead companies to improve their positioning in social networks. It is identified
that the variables of location of the entity and the interconnection between the network and
its own website become necessary conditions in most of the configurations. It is also noted
that the variables of environmental sensitivity and presence on other platforms will be of
particular importance, especially for cooperatives that are not located in a central area.

The results obtained can help to make beekeeping sector entities aware of the potential
of social networks to address the commercial problems they face and their best position to
take advantage of it, given the specific characteristics of this market. At the same time, they
should serve as an incentive for both public and private organizations to take measures to
correct in time the possible lags that may occur with respect to other sectors in terms of
the use of online social networks for commercial purposes. The relevance and topicality of
the beekeeping sector, as well as the presence of a society that is increasingly technological
and demanding of natural products, makes it relevant to continue delving into this line of
research. As a proposal for future developments, it is interesting to analyze other sectors
or to quantify economically the impact of these tools on the organizational structure of
beekeeping organizations.

At this point, it is necessary to point out the main limitations of this study. On the one
hand, it is worth mentioning that this research has been directed especially at beekeeping
sector entities, although we believe that these contributions can be extrapolated to a large
part of the agri-food sector, which presents, in general terms, a similar basic problem in
terms of marketing. On the other hand, we also note as a limitation that this study has
focused on the national level. In this sense, although Argentina occupies a privileged
position in honey production, it might be interesting to contrast its situation with that of
other producing countries.
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Abstract: Farmers are the heart of rural tourism destinations, and their land-responsibility behaviours
affect sustainable development. In this study, four rural tourist sites in the suburbs of Chengdu
were selected, and the structural equation model was used to analyse the influence of farmers’
self-identity on their land-responsibility behaviours intention under the condition of agricultural
multifunction perception as a mediation variable. The results show that, in rural tourism destinations
of suburban districts of China, farmers’ self-identity is an important variable that affects their
land-responsibility behaviour intention. Agricultural economic function perception mediates the
relationship between farmers’ self-identity and land-responsibility behaviour intention. Agricultural
non-economic function perception positively affects their agricultural economic function perception.

Keywords: self-identity; agricultural non-economic function perception; agricultural economic
function perception; land-responsibility behaviour intention

1. Introduction

In recent years, China’s sustainable rural development has faced many challenges,
some of which involve farmers’ land decisions such land-responsibility behaviour inten-
tion. For example, farmers are confronted with decisions on non-point source pollution
caused by the overuse of pesticides, the loss of traditional farming culture caused by the
abandonment of peasants, as well as vegetable and food safety problems caused by pes-
ticide residues. Farmers are the main subjects of the countryside and the principal force
promoting the revitalisation of China’s rural areas. Therefore, understanding farmers’ land
behaviour could help to clarify the role of policies in development of rural areas, and to aid
the integrated and coordinated development of multiple industries, such as agriculture,
forestry, and tourism, as well as encourage the protective use of environmental and cultural
factors in land-planning.

Researchers have primarily used the research framework of the theory of planned
behaviour (TPB) [1] to investigate farmers’ land behaviour and policy interactions. The
Theory of Planned Behaviour (TPB) is an extension of the theory of reasoned action [2].
The theory uses factors such as attitudes, social norms, and personal abilities to predict
individual farmers’ behavioural intentions and directions [3–6]. Farmers’ decision making
in agricultural practice can be rooted in certain social and cultural backgrounds, and
many behaviours cannot be explained by the theoretical framework of rational behaviour
alone. Indeed, the included variables in the TPB cannot fully explain the large variances in
individual behavioural intentions [7,8]. Therefore, increasingly, researchers have attempted

Agriculture 2021, 11, 649. https://doi.org/10.3390/agriculture11070649 https://www.mdpi.com/journal/agriculture

145



Agriculture 2021, 11, 649

to combine the rational logic of TPB with farmers’ personal emotions, feelings, and other
psychological factors to more accurately predict and manage farmers’ land behaviours
and policy responses [9,10]. To enhance the predictive power of TBP in farmers’ decision
making, social psychologists have renewed their interests recently in articulating how
self-identity can play an important role [10,11]. Self-identity has a strong correlation
with behavioural intention across a wide range of public health areas [12–14], consumer
behaviour [15,16], and environmental behaviour [17–19]

The role of self-identity to farmers’ behavioural intentions has been illustrated empiri-
cally in many studies [20,21]. Based on Self-Identity Theory, self is envisaged as a social
construct in which a distinctive self-component represents each of the roles we occupy in
different social settings, internally generated role-expectation [22]. It views self as a societal
role and incorporates the meanings and expectations associated with that role. For farmers,
when their self-perception positively matches with the behavioural outcomes, they would
have more intention to undertake the action. To summarise, self-identity is one of the most
important non-rational factors [23] for predicting farmers’ land-responsibility behaviour.

At present, the process of urbanisation in China is quickly advancing to the country-
side, and rural tourism around large cities is developing rapidly. This rapid development
can be expected to affect the thinking, especially in terms of how to re-recognise themselves,
agriculture and land. The development of rural tourism has changed the way that rural
residents and urban populations interact, forming a new social interaction context. On the
one hand, more and more Chinese urban residents flock to the countryside to experience
rural life. This may cause farmers to re-examine their environment and self-identity, and
thus generate a new self-identity. On the other hand, in these rural areas, part of the land is
dedicated to rural tourism, and agriculture has gradually developed from having a single
function (food and vegetable production) to multiple functions, such as natural landscape
provision, cultural atmosphere creation, and education; furthermore, these non-economic
functions are linked to economic functions through the tourism industry. At the same
time, farmers’ land decisions such as land-responsibility behaviour can also be affected by
farmers’ perception of internal self and external environment.

Self-Identity Theory emphasises that self-identity affects the cognitive style of indi-
viduals and can predict the direction of individual perception and cognitive process. Lee
et al. [24] used it within the context of the Technology Acceptance Model (TAM), intro-
ducing an extension of a validated framework, and proved that self-identity influences
the adoption behaviour of WebCT through perceived usefulness. From this perspective,
how does farmers’ self-identity affect their cognition of agricultural function? Additionally,
whether it determines their land responsibility behaviour? This has not been discussed in
the literature before.

The environmental protection behaviour of farmers and the issue of inheritance
of traditional culture are related to future rural sustainable development. The study
defined the land decision-making behaviours that are conducive to sustainable rural
development as land responsibility behaviour intention. In rural tourism text, farmers’
land-responsibility behaviour intention refers to their intention of behaviour aimed the
environmental protection, social profit, and inheritance of traditional culture that are
related to future rural sustainable development. Land-responsibility behaviour is the most
important factor related to sustainable development of rural areas. The aim of sustainable
development is to achieve a balance between the complementary goals of providing
environmental, economic, and social opportunities for the benefit of present and future
generations, while also maintaining and enhancing the quality of the land resource [25].

From a farm level, contributing to the preservation of the landscape’s character,
strengthening the landscape’s quality, and sustainable development, the study presents the
relations of farmers self-identity, agricultural multifunction perception (including agricul-
tural non-economic function perception and agricultural economic function perception),
and their land responsibility behaviour. This empirical study sought to answer how farm-
ers’ self-identity affects their perception of agricultural economic function, non-economic
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function and land responsibility behaviour. The findings could assist policymakers and
land use planners in decision making related to sustainable rural tourism in China.

2. Literature Review and Research Hypotheses

2.1. Farmers’ Self-Identity and Its Impact on Farmers’ Land-Responsibility Behaviour Intention

Self-identity, also known as role identity, is derived from Identity Theory [26]. Identity
Theory is an important theory in the field of sociology that focuses on the social structural
attributes of people’s connection with others. Self-identity is defined by the specific role
that a person plays, or considers themselves to play, in the existing social structure, such as
social roles (parent or child), professional roles (farmer, student), and group roles (manager,
employee). These different role classifications lead to the formation of different behavioural
intentions, and people spontaneously behave according to their role expectations [27,28].
Scholars introduced the concept of self-identity to modify the traditional theoretical model
of planned behaviour. They pointed out that the role positioning of self-identity triggered
a habitual behaviour that supports self-concept verification [29]. In this way, people try to
establish self-identity consistency between attitudes and behaviours [30,31]. Self-identity
also reflects the enduring characteristics of individual self-cognition [32], and the prediction
of individual behaviour through self-identity is stable. Therefore, the socio-psychological
factor of self-identity is a key influencer of individual behavioural intentions [23]. The
link between self-identity and the behavioural intentions of farmers has been confirmed
by many studies. For example, farmers’ pro-environmental behaviours, environmental
protection behaviours under non-economic subsidies, as well as land decisions not only
depend on rational decisions [10,33], but also variables such as perception of farmers’ job
independence, pride [30,34], and farmers’ lifestyles [35], which have been reported to have
a direct or indirect effect on farmers’ individual behavioural intentions. Research from
Lokhorst et al. [33] has shown that farmers’ self-identity affects their pro-environmental
behaviours by affecting their connectedness to nature.

Self-identity can be a direct or intermediary condition that affects farmers’ land be-
haviour by affecting their cognition and other socio-psychological factors (such as attitudes
and social norms). Therefore, based on the perspective of farmers’ self-identity, this study
explored the impact path of farmers’ land-responsibility behaviour intention in suburban
rural tourism destinations. As such, we made the following hypothesis:

Hypothesis (H1). Farmers’ self-identity has a positive significant impact on farmers’ land-
responsibility behaviour intention.

2.2. Farmers’ Perception of Agricultural Multifunction: Agricultural Non-Economic Function
Perception and Agricultural Economic Function Perception

The concept of “agricultural multifunction” or “agricultural versatility” describes the
multiple non-productive benefits of agricultural systems and land. It has been highlighted
that, in addition to food production, agriculture also exerts unique production functions
such as economy, society, environment, and culture, and is the result of the joint production
of economic and non-economic products (Millennium Ecosystem Assessment, 2005).

With the continuous changes in agriculture and land functions in modern society, as
well as the development of agricultural tourism and rural tourism, the theme of agricul-
tural multifunction has received more and more academic attention. Much research on
agricultural multifunction has focused on the national and regional levels, mainly inves-
tigating the value judgement of agricultural multifunction, land multifunction planning,
agricultural compensation system design, urban agricultural development positioning,
and agricultural multifunction technical practice. Practical technical methods, such as rural
governance and village planning, need to be studied from multiple dimensions, such as
subject and function. Multifunctional agriculture is the basic unit of decision making and a
direct expression of multifunctional agriculture in families, farms, and rural communities;
in particular, the agricultural multifunction at the family farm level is closely related to
farmers’ attitudes, ideas, and identity [36].

147



Agriculture 2021, 11, 649

From the perspective of European land management practices, there is reportedly a
profound interaction between the policy of agricultural multifunction and farmers [37].
However, in the context of China’s tourism development, previous research on the multi-
function of agriculture in China has overlooked the micro-levels of communities, businesses,
families, and individual farmers. Instead, it has mainly focused on human geography,
environmental science and resource utilisation, and landscape planning, involving the eval-
uation of the multifunction of agricultural landscapes, spatial identification, and planning
management. In response to this gap in the literature, this study took farmers who are most
closely connected to the land as the research object. From the perspective of the perception
of agricultural “multifunction”, we focused on the micro-expression of the “agricultural
multifunction” of rural tourism destinations; additionally, we combined the self-identity
of farmers in rural tourism destinations, the perception of the importance of agricultural
multifunction, and farmers’ land-responsibility behaviour intention, and in such a way, a
micro-perspective for multifunctional agricultural research is provided.

Social logic and economic studies have traditionally studied agriculture as a means of
making money and improving the livelihoods of farmers. At the same time, agricultural
activities are also affected by various irrational factors, such as culture, family, and lifestyle
preferences [38]. Therefore, we believe that farmers’ perception of agricultural multifunc-
tion can be divided into two dimensions: agricultural economic function perception and
agricultural non-economic function perception. Some studies have shown that there are
large differences between farmers’ perceptions and practices of multifunctional agriculture.
For example, a survey results of Norwegian farmers’ showed that the respondents iden-
tified themselves as producing not only high-quality food, but also public goods such as
cultural landscapes and cultural heritage, and income maximisation is less important [39].
Another study found that residents in the state of Maine felt protecting farmland was
important, but that protecting natural resources/wild landscapes was more important [40].
Hence, this study puts forward the following research hypotheses:

Hypothesis (H2a). Farmers’ self-identity positively affects their agricultural non-economic func-
tion perception.

Hypothesis (H2b). Farmers’ self-identity positively affects their agricultural economic func-
tion perception.

Farmers’ perception of agricultural multifunction may influence their land-responsibility
behaviour intention. Previous studies have shown that, at the farm level, the perception
and practice of multifunctional agriculture affects farmers’ environmental protection be-
haviours (such as reducing the use of pesticides), and farmers’ protection and inheritance
of traditional culture [41]. The awareness of agricultural landscape values enable farmers
to create new strategies [42].

Kontogeorgos et al. [43] mentioned that the farmers’ perceptions towards land environ-
ment impact their responsibility to protect it. While, the farmers were beginning to realise
the importance of landscape culture and tourism and leisure functions of cultivated land.
Taking tourism and leisure functions as an example, in order to create a good atmosphere
and to create their own farm characteristics to attract tourists, farmers will learn how to
improve the ecological environment protection of their cultivated land. Then, we believe
that the farmers’ agricultural non-economic perception will affect their willingness to take
land responsibility behaviour positively.

Previous study has investigated farmers’ attitudes about farming, the results indicated
that land is always closely related to farmers’ income and livelihoods, then they view
themselves in a caretaker role for the land and showed their greater concern for the soil
as a resource [44]. Emerton and Snyder [45] identified characteristics such as the ability
to generate higher crop yields, better food supplies influence farmers’ sustainable land
management choices. Hence, we consider that farmers’ economic perception of agricultural
may influence their land-responsibility behavioural intention.
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Then, the study puts forward the following research hypotheses:

Hypothesis (H3a). Farmers’ agricultural non-economic function perception positively affects
their land-responsibility behavioural intention.

Hypothesis (H3b). Farmers’ agricultural economic function perception positively affects their
land-responsibility behavioural intention.

In tourism context, the agricultural production functions of social, environmental, and
cultural products have met the market demand for rural tourism products [46]. Accordingly,
the non-economic function of agriculture has been transformed into economic functions
through the tourism industry under the multifunctional system of agriculture [47].

Based on the previous findings outlined above, we made the following research
hypothesis:

Hypothesis ( H4). Farmers’ agricultural non-economic function perception positively affects their
agricultural economic function perception.

The proposed research framework is shown in Figure 1.

Figure 1. Research framework.

3. Methodology

3.1. Research Area

Over nearly 10 years of development, a more mature suburban rural tourism industry
cluster has formed around Chengdu, Sichuan Province, which is a region in China that well
reflects multifunctional agriculture. In this study, four rural tourist sites around Chengdu
were selected as our survey sites (Nongke Village in Pi County, Mingyue Village in Pujiang
County, Taohuagou in Longquanyi District, and Sansheng Township in Jinjiang District).

Rural tourism has been developing in Sansheng Township, Jinjiang District, since
the early 1990s. The “Five Golden Flowers”, which has an area of about 12 km2, is a
typical representative area of rural tourism; it is a tourism and leisure area that integrates
business, leisure, vacation, culture, and creativity. Taohuagou, Longquanyi District, is a
representative area of multifunctional agriculture; it is an agricultural tourist attraction
with peach and pear trees as the main rural landscape resources. Compared with Sansheng
Township, the degree of government participation is relatively low, and most of initiatives
are farmers’ independent development. Nongke Village, which is located in Youai Town,
Pidu District, is a national agricultural tourism site; its main tourism interest is agritainment,
which originated in the 1980s, whereby farmers attract citizens by opening their Sichuan
bonsai nurseries for tourists to visit. The tourism industry started later in Mingyue Village,
Pujiang County, which relies on local resources such as Phyllostachys praecox, ecological
tea gardens, and ancient kilns, with the theme of pottery culture and home to the Mingyue
International Ceramic Art Industry Cultural and Creative Park. With the creation of a
humanistic ecological resort that integrates ceramic art production and sales, cultural
display, creative experience, leisure sports, and rural vacations, this area is now a well-
known rural tourism destination and a prime example of rural construction in Chengdu.
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3.2. Sampling Procedures

From March to June 2018, random sampling method was used to select farmers from
village household lists provided by local government authorities and institutions in the
selected four rural tourist sites, resulting in a total of 393 famers overall.

After 46 farmers were removed from the dataset because of missing and inconsistent
answers, a total of 347 valid questionnaires were obtained. Of these, 92 were from Mingyue
Village, 88 from Taohuagou Village, 91 from Nongke Village, and 76 from Sansheng
Township. The socioeconomic characteristics of the study sample are shown in Table 1.

Table 1. Socio-economic characteristics of sample.

Characteristics of Participants Frequency (n) Percentage (%)

Gender
Male 167 48.1

Female 180 51.9

Age
18–29 years old 52 15
30–39 years old 72 20.7

40–59 167 48.1
Over 60 years old 55 15.9

Education level
Under 9 years 276 79.5
High school 47 13.5

College 19 5.5
Bachelor’s degree and above 3 0.9

Land area
<1 mu 152 43.8
1–5 mu 154 44.4
5–10 mu 40 11.5
10 mu 1 0.3

Status of land management
Always cultivate by own 156 45.0

Lease to others 85 24.5
Hand over to the government for unified

management 88 25.4

Other 18 5.2

Farming time per year
None 64 18.4

1–3 months 109 31.4
4–6 months 65 18.7
7–9 months 52 15.0

10–12 months 42 12.1

Other forms of economic sources
Go out for work 167 48.1

Tourism industry services 91 26.2
Other 79 22.7
None 10 3

Note: 1 mu = 0.07 acres. (n = 347, with some missing).

3.3. Measures
3.3.1. Farmers’ Self-Identity

The three items of farmers’ self-identity were measured using the self-identity scale by
Lee et al. [24]. Amendments to this scale were made with consideration to the characteristics
of farmer identity, mainly from the perspective of professional identity, such as perception
of farmers’ job independence, pride (Christensen & P., 2004; Key, 2005), and lifestyles
(Howley, 2014). Based on previous interviews and the identity characteristics of Chinese
farmers, three measurement items were used, including “I enjoy the lifestyle of being
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a farmer” (F1), “Being a farmer is an honest profession” (F2), and “I have freedom and
independence as a farmer” (F3). All variables were scored on a Likert-type scale that
ranged from totally disagree (1) to totally agree (7).

3.3.2. Multifunctional Agriculture Perception: Agricultural Non-Economic Function
Perception and Agricultural Economic Function Perception

The multifunctional agriculture perception scale was developed by Kvakkestad
et al. [39]. In that original study, the authors designed a 16 item land multifunctional
perception survey that was completed by farmers in Norwegian agricultural cultural her-
itage sites. In this study, to ensure the validity of the measurement items, we randomly
selected 15 farmers in the surveyed area and conducted one-to-one in-depth interviews.
The main question of the interview was “As a farmer, what function of the agriculture is
important to you?” According to the interview results and specific items of multifunctional
agriculture from Kvakkestad et al. [39], nine items were put forward by the farmers (e.g.,
keeping the land or countryside tidy), seven items were not suitable for the research situa-
tion (e.g., securing the workplace of myself and my family). Finally, nine items were used
to measure multifunctional agriculture perception including agricultural non-economic
function perception and agricultural economic function perception in this study [48].

In these items, agricultural non-economic function perceptions are as follows: carrying
forward production knowledge and a lifestyle that had been passed down from ancestors
(NEF1); keeping the land or countryside tidy (NEF2); maintaining the rural cultural land-
scape (NEF3); conserving the natural environment (e.g., by minimising pollution) (NEF4);
taking care of the land and other resources left by seniors (NEF5). Farmers were asked to
rate their importance on the five items, ranging from 1 to 7, representing the importance
from not being important at all to being very important.

Agricultural economic function perceptions are as follows: receiving a higher income
through agriculture on the basis of constant land area (EF1); obtaining the maximum
economic benefits (EF2); receiving a satisfactory income (EF3); ensuring that there are
sufficient food and vegetable supplies in the event of an emergency (such as a natural
disaster) (EF4). Farmers were asked to rate their importance on the four items, ranging
from 1 to 7, representing the importance from not being important at all to being very
important.

3.3.3. Land-Responsibility Behaviour Intention

Considering three typical land decision-making behaviours of farmers that affect
sustainable rural tourism, such as food production, farmland landscape and cultural inher-
itance [11,49,50], farmers’ land-responsibility behaviour intention was measured by the
degree of attention paid by farmers to the three following aspects during land disposal:
social benefits (such as food security and reducing pesticide use) (P1), environmental bene-
fits (such as reducing pollution and protection of farmland landscape) (P2), and cultural
conservation benefits (such as teaching agricultural knowledge to future generations) (P3).
All variables were scored on a Likert-type scale that ranged from totally disagree (1) to
totally agree (7).

3.4. Pre-Test

To ensure the validity of the questionnaire, five farmers in Sansheng Township were
asked to complete a pre-interview, and the words and expressions that appeared in the
pre-interview were used to form a pre-test questionnaire. The pre-test questionnaire was
then used in a small sample survey of 40 farmers. Analysis of pre-test sample scores was
performed to identify variables that passed the reliability and validity tests. The corrected
item-total correlation and the internal consistency reliability index (Cronbach’s α coefficient)
were used to test the reliability of the four variables measured by the questionnaire, and
SPSS 25.0 was used. The corrected item-total correlation values of all items retained
exceeded 0.6 [51], and the Cronbach’s α reliability coefficients of all variables exceeded the
recommended value of 0.6. After deleting any item, the overall Cronbach’s α reliability

151



Agriculture 2021, 11, 649

coefficient of each variable did not increase significantly. Thus, we concluded that the
scale had good internal consistency, reliability, and stability, and ideal internal reliability.
Furthermore, the validity of the construction of the measurement scale was tested using
factor analysis.

As shown in Table 2, the Kaiser–Meyer–Olkin values of the four latent variables
(self-identity, non-economic function perception, economic function perception, and land-
responsibility behaviour intention) all exceeded 0.6, which was greater than the recom-
mended value of 0.5. The significance of the Bartlett’s test of sphericity was 0.000. The
original hypothesis of the Bartlett’s test of sphericity was rejected, and so the questionnaire
measurement scale and the construct validity of each variable could be considered as good.

Table 2. Reliability estimations for the questionnaire.

Variables Items Cronbach’s α KMO Test Bartlett’s (SIG)

Self-identity 3 0.780 0.656 0.000

Agricultural non-economic function perception 5 0.799
0.855 0.000Agricultural economic function perception 4 0.771

Land-responsibility behaviour intention 3 0.763 0.634 0.000

4. Results and Discussion

4.1. Measurement Model Estimation

We used Mplus8.0 to perform confirmatory factor analysis to detect the structural
validity of the measurement scale, including factors self-identity, agricultural non-economic
function perception, agricultural non-economic function perception, and land-responsibility
behaviour intention. The various inspection indicators after deleting “taking care of the
land and other resources left by seniors is important to me.” (NEF5) for correction are
shown in Table 3; the revised scale had a better composition reliability and structural valid-
ity. Table 3 presents all constructs’ factor loadings, Construct Reliability (CR), and Average
Variance Extracted (AVE), and Table 4 presents the relationships between the constructs.

Table 3. Structural validity test of the measurement scale.

Constructs Items Unstd. S.E. P Std. SMC CR AVE

SI
F1 1 0.897 0.805

0.802 0.581F2 0.847 0.067 0.000 0.747 0.558
F3 0.647 0.060 0.000 0.616 0.379

ANEFP

NEF1 1 0.000 0.548 0.300

0.808 0.517
NEF2 1.069 0.114 0.000 0.754 0.569
NEF3 1.097 0.118 0.000 0.748 0.560
NEF4 1.064 0.111 0.000 0.800 0.640

AEFP

EF1 1 0.000 0.793 0.629

0.859 0.605
EF2 0.940 0.069 0.000 0.731 0.534
EF3 1.105 0.068 0.000 0.842 0.709
EF4 1.037 0.073 0.000 0.740 0.548

LRBI
P1 1 0.000 0.849 0.721

0.810 0.593P2 1.003 0.072 0.000 0.839 0.704
P3 0.833 0.082 0.000 0.595 0.354

Note: ANEFP = agricultural non-economic function perception, AEFP = agricultural economy function perception,
LRBI = land-responsibility behaviour intention, SI = self-identity.
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Table 4. Differential validity tests of the measurement scale.

SI ANEFP AEFP LRBI

SI 0.762
ANEFP 0183 0.718
AEFP 0.450 0.517 0.778
LRBI 0.399 0.157 0.563 0.770

Note: The diagonal values are the value of the AVE root sign, and the value of the lower triangle is the correlation
coefficient between the variables. ANEFP = agricultural non-economic function perception, AEFP = agricultural
economy function perception, LRBI = land-responsibility behaviour intention, SI = self-identity.

The results revealed that the model fit was χ2 = 212.604, df = 71, χ2/df = 2.9 (less than
the recommended value of 3), CFI = 0.942, TLI = 0.926, RMSEA = 0.068, and SRMR = 0.046.
The factor loadings of most items were >0.7, the composition reliability of each factor was
>0.8, the convergence validity was >0.5, and the fit degree of the measurement model
reached an ideal value

4.2. Structural Model Estimation
4.2.1. Path Analysis

First, we adopted Mplus8.0 to estimate the regression coefficient between variables.
Given that the data were non-normally distributed, we used the maximum likelihood
estimation method provided by Mplus8.0 to verify the relationships between the variables,
and the standard error and mean-variance corrected chi-square test (MLMV) as the esti-
mation method. The results revealed that RMSEA = 0.076, SRMR = 0.048 (recommended
value < 0.08), CFI = 0.942, TLI = 0.915 (recommended value > 0.9), and χ2 (162) = 411; these
results show that the data fit the model well. We further tested the hypotheses. Self-identity
had a significant positive influence on land-responsibility behaviour intention (β = 0.224,
p < 0.01), agricultural non-economy function perception (β = 0.128, p < 0.01) and agricul-
tural economy function perception (β = 0.319, p < 0.001), thus supporting H1, H2a and H2b.
Agricultural non-economic function perception positively and significantly affected agri-
cultural economy function perception (β = 0.557, p < 0.001), supporting H4, but agricultural
non-economic function perception negatively and significantly affected land-responsibility
behaviour intention (β = −0.319, p = 0.016), not supporting H3a. Similarly, agricultural
economy function perception was found to significantly influence land-responsibility be-
haviour intention (β = 0.866, p < 0.001), which supported H3b. Results of the hypotheses
tests are summarised in Table 5.

Table 5. Results of the hypothesis tests.

DV IV Std. Est. S.E. Est./S.E. p-Value R-Square Hypothesis

ANEFP SI 0.183 0.046 3.978 0.005 0.034 Supported (H2a)
AEFP SI 0.368 0.051 7.216 0.000 0.398 Supported (H2b)

ANEFP 0.450 0.086 5.233 0.000 Supported (H4)
LRBI SI 0.172 0.084 2.048 0.008 0.364 Supported(H1)

ANEFP −0.171 0.132 −1.295 0.016 Not supported (H3a)
AEFP 0.574 0.124 4.629 0.000 Supported (H3b)

Note: ANEFP = agricultural non-economic function perception, AEFP = agricultural economy function perception, LRBI = land-
responsibility behaviour intention, SI = self-identity.

4.2.2. Mediating Effects Estimation

Then, we used Mplus8.0 bootstrapping to test the mediating role of ANEFP and AEFP
in the relationship between SI and farmers’ LRBI. The bootstrapping method has more
advantages than the traditional mediation analysis method because it can statistically
calculate the significance of direct effects, indirect effects, and total effects within a certain
confidence interval (CI) [52,53]. The results are shown in the Table 6.
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Table 6. Mediation effect test (standardisation).

Model Test β S.E. p CI (95%) Results

Total effect 0.521 0.103 0.000 [0.335,0.743] Supported

Direct effect 0.224 0.097 0.020 [0.039,0.416] Supported

Total indirect effect 0.297 0.075 0.000 [0.169,0.467] Supported
SI→AEFP→LRBI 0.224 0.071 0.000 [0.152,0.427] Supported

SI → ANEFP → LRBI −0.041 0.023 0.076 [−0.110, −0.008] Not supported
SI → ANEFP → AEFP → LRBI 0.062 0.030 0.039 [0.017,0.144] Supported

Note: ANEFP = agricultural non-economic function perception, AEFP = agricultural economy function perception, LRBI = land-
responsibility behaviour intention, SI = self-identity.

We found that farmers’ self-identity had a significant positive impact on farmers’ land-
responsibility behaviour intention (total effect: β = 0.521, 95% CI = (0.335, 0.743)). The total
indirect effect was β = 0.297, 95% CI = (0.169, 0.467). The ratio of total indirect effects to total
effects was 0.297/0.521 = 0.692. In other words, 69.2% of the impact of farmers’ self-identity
on land-responsibility behaviour intention was affected by agricultural non-economic
function perception and agricultural economic function perception. Results also indicated
that self-identity directly or through intermediary conditions affected land-responsibility
behaviour intention.

In addition, the mediation test of agricultural economic function perception revealed
that the significant impact of self-identity on farmers’ land-responsibility behaviour in-
tention was mediated by agricultural economic function perception (β = 0.224, 95% con-
fidence interval (CI) = (0.152, 0.427)). However, the mediation test for agricultural non-
economic function perception was not supported. This means that farmers’ agricultural
non-economic function perception mediates the relationship between farmers’ self-identity
and land-responsibility behaviour intention (H2a) was not supported. The results of each
hypothesis test are shown in Table 6.

4.3. Discussion

This study investigated the impact of farmers’ self-identity on land-responsibility
behaviour intention from individual perspective of local farmers and examined the mediat-
ing effect of agricultural multifunctional perception on the relationship between these two
variables. Two main research conclusions were obtained.

First, in rural tourism destinations in suburban districts of China, farmers’ self-identity
is an important variable that affects farmers’ land-responsibility behaviour intention,
whereby the higher the level of farmers’ self-identity, the more likely they are to adopt
land-responsibility behaviours. On the one hand, farmers’ self-identity can directly affect
farmers’ land-responsibility behaviour intention. On the other hand, self-identity can also
positively influence farmers’ land-responsibility behaviour intention through the mediating
effect of agricultural multifunctional perception, which means that farmers’ self-identity
will further initiate rational behaviour decision making through the functional evaluation
of agriculture. That is, self-identity support land-responsibility behaviour, directly and
indirectly supporting the perceived economic function of agriculture.

Second, agricultural non-economic function perception negatively and significantly
affected land-responsibility behaviour intention. It was found that some non-economic
benefits of agriculture, such as environmental protection and social culture, may come
at the cost of individual farmers’ interests, which supports previous findings [54,55].
Therefore, although farmers know that adopting certain technologies or programs can
improve the non-economic functions of agriculture, they may not adopt corresponding
land behaviours [56,57]. In other words, although farmers can envision the non-economic
functions that their land-responsibility behaviour may bring about, they may not adopt
it, even oppose this kind of behaviour. The main reason for this could be that the farmers
bear the additional economic costs for land-responsibility behaviour.
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Third, the analysis of the mediating effect shows that the perception of the importance
of agricultural multifunction is an important mediating condition for the influence of farm-
ers’ self-identity on farmers’ land-responsibility behaviour intention. However, the utility
of importance perception of agricultural economic function and that of non-economic
function are different. Self-identity can influence farmers’ land-responsibility behaviour in-
tention through the mediating role of agricultural economic function perception. However,
agricultural non-economic function perception does not have a direct mediating effect; that
is, although farmers perceive the non-economic functions that their land-responsibility
behaviour may bring, this does not directly stimulate them to generate land-responsibility
behaviour intention. Farmers’ agricultural non-economic functions perception can only sig-
nificantly influence their land-responsibility behaviour intention through the intermediary
effect of agricultural economic functions of land. That is, only when farmers perceive that
non-economic function is positively related to economic function does the corresponding
land-responsibility behaviour intention occur. Furthermore, the likelihood of adopting
land-responsibility behaviours will increase if farmers feel that the non-economic functions
of agriculture are accompanied by economic functions that can offset the perceived costs.

5. Conclusions

The results indicate that self-identity is a vital factor that affects Chinese farmers’ land-
responsibility behaviour intention in rural tourism areas. What is more, “not well respected,
rather perceived as a low-rank profession” and “the low social status” are primary factors
discourage youths from getting involved with farming [58]. Therefore, the government
should understand how farmer perspective the value of farming and consider its role in
growing the rural economy and rural development.

Second, the conclusions of this study highlight the path dependence of farmers on
the economic functions of agriculture. The income of farmers is generally low in China
and obtaining economic benefits through agriculture remains the most important motiva-
tion for farmers to take land-responsibility behaviour. Therefore, only when farmers get
the economic benefits of the tourism industry caused by the non-economic functions of
agriculture, will farmers’ land-responsibility decisions be effectively stimulated.

Third, farmers’ agricultural non-economic function perception positively affects their
agricultural economic function perception. That is, farmers can perceive the transformation
of agricultural non-economic functions into economic functions, thereby increasing their
understanding and support for sustainable land policies. For the sustainable development
of villages, our findings are consistent with those of Ahnström et al. [56] and Reimer
et al. [57], among others. We believe that investing in the non-economic functions of
agriculture will be beneficial to rural communities and their sustainable development. The
multifunctional development of agriculture is of great significance to the protection of the
rural landscape, ecology, the cultural environment, and the protection of biodiversity and
cultural heritage; these factors form the basis for agriculture to generate economic benefits
in tourism and other industries. The tourism industry is an important means by which to
transform agricultural non-economic functions into economic functions. When farmers
in these areas understand that agricultural non-economic functions can achieve economic
functions through tourism and other industries, they could be more likely to adopt land
behaviours that are more conducive to sustainable development. For agricultural heritage
sites and remote rural tourism sites with abundant tourism resources, agriculture and
farming culture are important tourist attractions, and rural tourism can be developed with
the help of agricultural non-economic functions. Therefore, rural tourism can not only be
used as a means by which to alleviate poverty through the development of rural areas but
could also enable farmers to experience the transformation of agricultural non-economic
functions into agricultural economic functions, thereby stimulating local farmers to adopt
more sustainable land decisions.
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6. Limitations and Future Research

Due to differences in economic development levels, land policies, and location rela-
tionships between these sites and central cities, the conclusion from the four destinations
cannot fully represent other rural tourist destinations in China. All the variables selected
in this study were assessed using cross-sectional data, and future work could further track
variables such as farmers’ self-identity, agricultural multifunction perception, to better
understand how these variables impact farmers’ land awareness, and land-responsibility
behaviour intention in the context of rural tourism development. In addition, farmers’
attitudes, values, and land behaviour were different [59]. Therefore, future research should
acknowledge the heterogeneity between “farmers”, and strengthen the localisation and
differentiation of cultural and social factors. For example, the large wave of people re-
turning home to start a business in China has resulted in huge, ongoing alterations in
the structure of farmers in rural tourism destinations. Future work should also consider
further analysing the psychology and land decision-making behaviours of different types
of agricultural practitioners.
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Abstract: We estimate the monetary value of a policy aimed at increasing rural co-operative pro-
duction in Kazakhstan to increase milk production. We analyse the drivers associated with public
support for such policy using the contingent valuation method. The role of individuals’ psychological
aspects, based on the reasoned action approach, along with individuals’ views on the country’s past
regime (i.e., to the former Soviet Union), their awareness about the governmental policy, their sociode-
mographic characteristics, and household location on their willingness to pay (WTP) for the policy is
analysed using an interval regression model. Additionally, we examine changes in individuals’ WTP
before and during the COVID-19 pandemic. The estimated total economic value of the policy is KZT
1335 bn for the length of the program at KZT 267 bn per year, which is approximately half the total
program budget, which includes other interventions beyond the creation of production co-operatives.
The total economic value of the policy would equal the cost of the whole program after 10 years,
indicating public support for this policy amongst Kazakh citizens. Psychological factors, i.e., attitude,
perceived social pressure, and perceived behavioural control, and the respondents’ awareness of
the policy and views on the Soviet Union regime are associated with their WTP. Sociodemographic
factors, namely, age, income, and education, are also statistically significant. Finally, the effect of the
shocks of COVID-19 is negatively associated with the respondents’ WTP.

Keywords: co-operative creation policy; contingent valuation; reasoned action approach; Kazakhstan;
COVID-19

1. Introduction

Prior to Kazakhstan joining the World Trade Organisation in 2015, Kazakhstan joined
Belarus and Russia in 2014 to create the Eurasian Economic Union (EAEU), a free trade
zone. Later Armenia, Belarus, and Kyrgyzstan also joined the EAEU. The opening of Kaza-
khstan’s economy to international markets challenged its agricultural competitiveness,
which was detrimental to the rural economy, highly dependent on agricultural produc-
tion [1]. Hence, improving agriculture productivity is key for the development of the rural
economy of Kazakhstan. Consequently, the government decided to stimulate the produc-
tion of agricultural products by allocating a significant part of its governmental budget,
2374.2 billion tenges (KZT) for 5 years, for the development of the country’s agricultural
sector, part of which also considers the creation of agricultural co-operatives. This is a
relatively large budget, accounting for 9% of the revenue of the state, republican, and
local budgets in 2017. To compare, 1868.4 billion tenges (KZT) was budgeted under the
state program for the development of education and science for the period 2016–2019;
1385.6 billion was budgeted for the development of tourism for the period 2019–2025, and
1762.5 billion tenges was budgeted for regional development for the period 2015–2020 [2].

Amongst agricultural products produced in Kazakhstan, dairy is one of the key
agricultural sectors, representing 16% of the total agricultural production of the country [3].
Milk production has increased by 16% in the last 5 years reaching a total of 5,820,000 t
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of cow’s milk produced in 2019 compared to 5,020,000 t in 2014. However, the domestic
supply of dairy products is insufficient to meet the internal demand. Specifically, dairy
product exports amounted to USD 53,517,500 (1 US dollar (USD) is equal to 426.84 tenges
(KZT) as of 27 June 2021), whereas the imports were USD 252,450,400 in 2019, indicating a
198,932,900 trade deficit. Hence, a transformation of the structure of the dairy sector seems
key to reduce this gap.

Currently, the structure of Kazakh’s dairy is dominated by small-scale producers, such
as rural households and individual/peasant farms, representing 93% of total production (of
which rural households are 78% and individual/peasants are 22%), whereas only 7% of the
milk was produced by agricultural enterprises. Thus, due to the prevailing of small-scale
production, dairy factories face a deficit of milk for processing, and consequently, the coun-
try experiences a low supply of processed dairy products [4,5]. In 2019, a total of 262,000 t of
milk went to the processing factories in Kazakhstan, only 4.5% of the 5,820,000 t produced
that year. Considering therefore the status of the agricultural sector, the government’s
intervention plan aimed at reducing the number of agricultural activities conducted by
small farm/household with the objective of expanding agricultural production (including
dairy) in enterprises through the creation of co-operatives in rural areas. It is worth noting
that although there are other supply chain pathways to reach dairy factories (e.g., peasant
and small farms, merchants), more than 70% of milk is produced by rural households,
consequently making them the main body in the dairy supply chain.

The legislative basis of co-operatives is set out in the law “On Agricultural Coop-
eration”, adopted in 2015. The policy on creating co-operatives was introduced in 2017.
However, the initial government plan was revised in July 2018, and is no longer aiming
to create more co-operatives under the Programme (the reason of which remains unclear).
Despite this fact, the idea of creating co-operatives is still relevant and it has been included
in the Strategic Plan of noncommercial organization “Atameken” for 2018–2023; thus, in
2019, the number of rural households involved in co-operative production was 27.2 thou-
sand whereas the production of cow’s milk by co-operatives was 65.4 thousand tonnes (the
country’s total production was 5820.1 thousand tonnes of milk in the same year).

According to the law, an agricultural co-operative is created when there are at least
three members. All members of the co-operative are obliged to pay an entrance fee, in
accordance with the charter of the co-operative. If necessary, members of the co-operative
can make additional contributions (on a voluntary basis). In addition, the founders and
members of the co-operative can also make a material (share) contribution. The basic
principles of the creation and functioning of co-operatives are expected to comply with the
international principles specified in the International Co-operative Alliance (ICA). Accord-
ing to the ICA, there are seven main international co-operative principles: (1) voluntary
and open membership; (2) democratic member control; (3) member economic participation;
(4) autonomy and independence; (5) provision of education, training, and information;
(6) co-operation among co-operatives; and (7) concern for the community.

Unlike the Soviet Union where production output and all assets (productive and social,
except land) were owned jointly by the collective (i.e., kolkhozes) and by the state (i.e.,
sovkhozes/state farms) [6], under the current policy, the individuals do not own the means
of production and share the means of production to produce an output. Nevertheless,
access to technologies, equipment, feeding, and subsidies are expected to be facilitated
through co-operatives.

Although co-operatives can potentially be organised in many forms, e.g., service co-
operatives, the main focus of the policy and therefore of this study is focused on production
co-operatives. Rural households are expected to be engaged in the supply chain to facilitate
constant milk supply to dairy factories via co-operatives. Members of production co-
operatives, i.e., rural households and individual/peasant farms, are expected to supply the
co-operatives with fresh milk that goes directly to the dairy processing industry. As there
are no intermediates, rural households (and individual/peasant farms) will be paid from
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the dairy processing units directly. In turn, co-operatives receive KZT 10 per litre of milk in
the form of subsidies from the government [7].

Co-operatives can contribute to uplifting livelihoods by reducing poverty and food
insecurity in rural areas through the improved use of technology, share of knowledge
between members, and distribute income from a market-oriented output [8–11].

We estimate the consumer’s willingness to pay (WTP) for a Kazakh’s government
intervention to create production co-operatives in rural areas to obtain the total economic
value of the policy. We also analyse the heterogeneity in WTP and investigate whether
the COVID-19 pandemic affected consumer WTP for the government’s policy. Estimating
the total economic value of agricultural policies, or any other policy for that matter, is
paramount for policy decision-making under constrained budgets. As Price [12] points out,
an “unbiased and focused evaluation of unpriced benefits is an important pre-condition
for needed policy interventions”. The estimation of monetary value of agricultural policies,
such as conservation of agricultural genetic resources [13], safe vegetables [14], and agri-
environment schemes [15] has been previously studied. Although the attitudes of Kazakh
rural households towards joining and creating co-operatives was previously studied [16],
to the best of our knowledge, no study has estimated the total economic value of a policy
aimed at increasing milk production through co-operative creation. More specifically, we
contribute to the literature in three ways: (1) by estimating the total economic value a of
the transformation of the milk production system from small-scale production to industrial
production through a policy aiming at creating co-operatives; (2) to our knowledge, this
is the first paper that has used and expanded the reasoned action approach to gaining an
understanding of how the total economic value for the policy is moderated by a number
of elements. These include individual psychological aspects based on the reasoned action
approach (RAA), views on the past regime (i.e., to the former Soviet Union), awareness
concerning the governmental policy, sociodemographic characteristics, and geographical
location; and (3) by analysing whether a pandemic shock such as COVID-19 may be
associated with changes in individuals’ WTP for the policy.

2. Materials and Methods

We used the contingent valuation (CV) method to elicit the total economic value
of the policy through the respondents’ WTP for a premium price on a litre of milk in
order to support the government policy. The program allows farmers to receive support
from government and other co-operatives, such as a subsidy in the amount of KZT 10
per litre of milk and discounted animal feed products. This information was provided to
respondents along with the policy objective of supporting dairy producing households to
expand dairy production in Kazakhstan. We used the RAA to analyse how psychological
factors may be associated to respondents’ WTP. We extend the RAA to integrate the
respondents’ (a) views on the past regime (i.e., to the former Soviet Union), (b) their
sociodemographic characteristics and the location, (c) awareness about the governmental
policy, and (d) COVID-19 into our framework to investigate the role of these elements on
respondents’ WTP.

2.1. Contingent Valuation Method

The total value associated with the implementation of governmental policies includes
not only the provision of market goods, but the provision of nonmarket goods and services,
too (i.e., those that cannot be traded in the marketplace, and consequently do not have a
market price). The policy might provide substantial benefits for the society, such as increas-
ing milk production whilst supporting rural development and allowing farmers to increase
their livelihoods as a result of receiving higher returns for their products. Co-operative
production promotes sustainable agriculture, enhancing not only the environment but
also the social sustainability of local communities [17]. The stated preferences method is
employed as a double-bounded dichotomous choice contingent valuation (CV) to elicit the
total value of the policy. Although the majority of the stated preference research focuses on
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the demand for environmental benefits, the use of this technique has spread to evaluating
other type of goods, including farmers’ WTP for crop insurance [18], animal welfare [19],
agricultural genetic resources [13], and the provision of production services [20].

Preferences of the respondents are explained by the random utility theory (RUT) since
it is the theoretical basis for the CV method [21,22]. Thus, the utility of a good is expressed
as follows:

Uiq = Viq + εiq (1)

where U is the utility of good i for individual q, Viq is the expected value of U, and ε is the
error term.

Two main approaches are used to elicit the value of a good using CV: (a) single-
bounded (take-it-or-leave-it) and (b) double-bounded (take-it-or-leave-it with follow-up)
dichotomous choice techniques. However, the single-bounded approach has been criticized
due to the limitation in revealing the true WTP [23,24]. The double-bounded dichotomous
choice approach was used to deal with the limitations of a single-bound approach. The
singularity of this approach is that participants are simply asked if they would pay a certain
amount of money for the good and if the answer is “Yes” (“No”), the monetary amount can
be raised (or decreased) with follow-up questions according to Yes/No answers [23,25–27].
Consequently, by follow-up questions, four possible outcomes can be derived [28]:

1. Respondent answers YES for both the main bid PI and the higher bid PH (YES–YES),
in this case, WTP ≥ PH

2. Respondent answers YES for the main bid PI and NO for the higher bid PH (YES–NO),
in this case, PI ≤ WTP > PH

3. Respondent answers NO for the main bid PI and YES for the lower bid PL (NO–YES),
in this case, PL ≤ WTP < PI

4. Respondent answers NO for both the main bid PI and the lower bid PL (NO–NO), in
this case, WTP < PL

A common issue that researchers face while applying the CV method is the identifi-
cation and treatment of protest WTP responses [29]. In CV studies, protest responses can
account for 50% of WTP [30,31].

The most common treatment of protest bids is the exclusion of them from the sam-
ple [31,32]. However, some researchers argue that only deleting is not an option, it is im-
portant to investigate protest responses to define the motivation behind protest bids [29,30].
Thus, several reasons have already been identified in the literature. Namely, possible
subjects of protest might be (a) need in more information or (b) a conviction that the gov-
ernment is responsible for payment, while (c) “I cannot afford it” is defined as a true WTP
of zero [29,30].

2.2. Reasoned Action Approach

We use the reasoned action approach (RAA) to assess the level of influence that
psychological factors may have on Kazakh citizens’ valuation of the government policy
aimed at increasing milk production through co-operatives. How psychological factors may
underlie individual’s behaviour was stated by Fishbein and Ajzen [33] in their theory of
reasoned action (TRA), where beliefs, attitudes, intentions, and behaviour were identified
as its main elements. The TRA was extended by adding perceived behavioural control
in the theory of planned behaviour (TPB) [34], which was defined as a determinant of
behavioural intention and behaviour [35]. RAA is a continuation of the TPB, where
behaviour is assumed to consist of four elements—action, target, time, and context [36].
Hence, the generality of behaviour can be controlled by making those elements more or
less specific. Following the RAA, individuals construct (a) behavioural belief bi, which
is weighted by evaluation ei of its outcome, (b) normative beliefs ni that are evaluated
by the motivation to comply mi with a referent, and (c) control beliefs ci assessed by the
power pi of that belief. Together they compose attitude (i.e., A = ∑ biei), social norms (i.e.,
SN = ∑ nimi), and perceived behavioural control (i.e., PBC = ∑ ci pi), which underly the
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intention to perform the given behaviour (Figure 1). Thus, constructed and weighted A,
SN, and PBC are combined to formulate the behavioural intention (BI).

Figure 1. The reasoned action approach. The figure was drawn by authors following the model
described in the text.

2.3. Other Constituents of the Model

We expand the RAA framework to include other contextual elements that may be
relevant in the respondent’s valuation of the policy in our framework (Figure 2).

Figure 2. The conceptual framework of the study.

Prior to announcing independence in 1991, Kazakhstan was a part of the Soviet Union
and regarding the collectivist–communist regime, agricultural production was organised
mostly on the basis of collective farming, i.e., kolkhozes and sovkhozes [6,37,38]. Even
though almost 30 years have passed since the collapse of collective farms, the transition
from centrally planned to market economy may have left some impact on individuals’
views towards the current government and its policies. Although numerous studies
tried to shed a light on implications of the transition economy on post-Soviet countries’
development [39–42], the influence of post-communist regime on the policy in question
is not yet clear. Thus, we investigate how individuals’ views on the past regime may be
associated with their valuation of a policy aimed at increasing production co-operatives.
Several main associations are possible. Individuals who miss the Soviet Union may (a) be
supportive of the policy that reminds them of the previous regime (the structure and
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function of kolkhozes as agricultural production systems), but they may also (b) be sceptical
about the current regime delivering the policy on co-operative production as one in the
past, and as a result, may be less likely to support it. Thus, the mistrust of the current
regime and unattractiveness of current policies compared with the Soviet Union regime
might lead to less support of the current regime by the general public.

Moreover, we investigate the association of (a) sociodemographic characteristics,
(b) the location where a respondent resides, (c) awareness of the policy in question, and
(d) COVID-19 relationship with respondents’ intention to pay extra money for a litre
of milk.

2.4. Survey and Questionnaire

A snowball sampling technique was used to contact Kazakh citizens to voluntarily
take part in the study, i.e., by using an already existing network of contacts via social media
platforms to distribute the link to the questionnaire. The questionnaire was approved
by the Ethics Committee of the University of Reading (protocol code/ethical clearance
application number 001151P, approved on 2 December 2019).

The instrument used to collect information was a questionnaire survey using Qualtrics
XM (Version 12, Qualtrics, Provo, UT, USA). All participants were provided with an
information sheet and consent form containing information about the aims and objectives
of the research. The questionnaire was created in English and translated to Kazakh and
Russian. To guarantee accuracy, a second, independent person reviewed and edited the
translation for accuracy, natural flow in the target language, and adherence to the needs of
the survey.

The data were collected in two periods, before and during the COVID-19 pandemic.
The first wave of data collection (n = 272) was completed in a month period, between 10
December 2019 and 10 January 2020.

In March 2020, the first case of COVID-19 was reported in Kazakhstan and the govern-
ment implemented a lockdown for two months, until May 2020. However, as soon as the
restriction was eased, the number of cases of the disease increased sharply, reaching its peak
in June–July 2020. Considering the situation and the government’s measures to deal with it,
in June 2020, we took the opportunity of exploring the effect of COVID-19 on respondents’
WTP. Therefore, during the period of a month, between 13 June and 13 July 2020, 234 fully
complete additional responses were collected, making a total of 506 observations.

The questionnaire consisted of five sections (awareness and support, CV, RAA, views
on the past regime, sociodemographics, and location) and included a total 37 questions.

The aim and features of the governmental policy were delivered in the form of short
informative text within the first section of the survey and respondents were asked to
respond (a) if they have had information about co-operative creation and (b) if they agreed
with the aim of the policy.

Within the CV section, respondents were asked to answer the WTP questions. During
the pilot study in August 2018, we used open-ended questions allowing respondents
to decide without giving options, then received an amount of money that was used to
adjust main bids for WTP. Information from the pilot questionnaire was used to assign the
prices for the WTP questions (KZT 10, 40, 70, 100, and 130). Thus, the amount of money
Kazakh citizens are willing to pay for the transformation in the dairy sector was obtained
by providing information about the governmental policy and asking them the following
question: “Would you be willing to pay extra X amount of money for a litre of milk in order
to support the government’s policy?” where X amount of money was chosen randomly
from the given bids.

If respondent answered ”No”, then the requested amount of money was decreased by
KZT 15 (PL) or it was increased to KZT 15 (PH) if the answer was “Yes”.

If a respondent ticked the fourth option and answers No–No, then further questioning
was used to indicate the reasons. The third section of the questionnaire included questions
on RAA in order to reveal psychological aspects underlying Kazakhs citizens’ intention
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to pay an extra amount of money for a litre of milk. Salient beliefs of the respondents
were defined during the pilot study in November 2019 by asking open-ended questions
towards the support of the governmental policy aimed at co-operative creation; following
that, the statements were identified and included in the survey. Respondents were asked
to rate the RAA statements on a set of unipolar and bipolar evaluative adjective scales,
with five places. To elicit attitude (A) toward paying an extra amount of money for a
litre of milk in order to support the government policy, for instance, respondents were
asked to score the strength of belief about a consequence of the behaviour from 1 to 5 (i.e.,
extremely unlikely–extremely likely), while evaluation of the belief was assessed from
−2 on the negative side to +2 on the positive side. Thus, the higher the behavioural belief
the more it was expected to have a positive influence on attitude. Consequently, the sum
across all scales (since there are three behavioural outcomes, the possible range of the
scale for A is from −30 to +30) was taken as a measure of a respondent’s attitude towards
co-operative production. The same procedure was applied to reveal SN and PBC with
some differences on scoring, namely, (a) respondent’s normative beliefs were scored from
−2 to 2 (i.e., extremely unlikely–extremely likely), while the motivation to comply with
a referent took on values from 1 to 5; (b) control beliefs were scored from 1 to 5, while
the power (P) of the factor was scored from −2 to +2 on statements capturing facilitating
factors (i.e., P1) and from 2 to −2 on statements capturing impeding factors (i.e., P2, P3,
and P4) [36]. Hence, the scale for the SN and for the PBC ranged from −40 to +40.

Table 1 shows statements used to reveal Kazakh citizens’ A, SN, and PBC. During the
survey, prior to responding on RAA questions, respondents were informed about the aim
and features of the governmental policy in the form of short informative text.

Table 1. Statements to reveal respondent’s attitude, social norms, and perceived behavioural control towards the behaviour.

Item Questionnaire Statements Scale

Attitude

B1 Paying an extra amount of money for a litre of milk would improve the
quality of milk extremely unlikely–extremely likely

E1 For me improving of the quality of milk is extremely bad–extremely good

B2 Paying an extra amount of money for a litre of milk would motivate
farmers to produce better extremely unlikely–extremely likely

E2 For me motivating farmers is extremely bad–extremely good

B3 Paying an extra amount of money for a litre of milk would support
domestic milk production extremely unlikely–extremely likely

E3 For me increasing domestic milk production is extremely bad–extremely good
Social norms

N1 My spouse/partner thinks that it would be good for me to pay an extra
amount of money for a litre of milk extremely unlikely–extremely likely

M1 With regards paying an extra amount of money for a litre of milk, I want to
do what my spouse or partner thinks I should do strongly disagree–strongly agree

N2 My close relatives think that it would be good for me to pay an extra
amount of money for a litre of milk extremely unlikely–extremely likely

M2 With regards paying an extra amount of money for a litre of milk, I want to
do what my close relatives think I should do strongly disagree–strongly agree

N3 My parents think that it would be good for me to pay an extra amount of
money for a litre of milk extremely unlikely–extremely likely

M3 With regards paying an extra amount of money for a litre of milk, I want to
do what my parents think I should do strongly disagree–strongly agree

N4 My close friend thinks that it would be good for me to pay an extra amount
of money for a litre of milk extremely unlikely–extremely likely

M4 With regards paying an extra amount of money for a litre of milk, I want to
do what my close friend thinks I should do strongly disagree–strongly agree
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Table 1. Cont.

Item Questionnaire Statements Scale

Perceived behavioural control
C1 I have enough money to pay an extra amount of money for a litre of milk extremely unlikely–extremely likely

P1 Having enough money would make it easier for me to pay an extra
amount of money for a litre of milk strongly disagree–strongly agree

C2 I don’t trust dairy factories to pay an extra amount of money for a litre
of milk extremely unlikely–extremely likely

P2 The lack of trust in dairy factories would make it difficult for me to pay an
extra amount of money for a litre of milk strongly disagree–strongly agree

C3 I don’t trust farmers (households) to pay an extra amount of money for a
litre of milk extremely unlikely–extremely likely

P3 The lack of trust in farmers (households) would make it difficult for me to
pay an extra amount of money for a litre of milk strongly disagree–strongly agree

C4 I don’t trust the government’s policy to pay an extra amount of money for
a litre of milk extremely unlikely–extremely likely

P4 The lack of trust in the government’s policy would make it difficult for me
to pay an extra amount of money for a litre of milk strongly disagree–strongly agree

The statements “During the Soviet Union people had more healthy food”; “During the
Soviet Union Kazakhstan’s economy was better”; and “I like the idea of collective farming
(kolkhozes) during the Soviet Union” in section 4 of the questionnaire were used to capture
whether the respondent’s views on the past regime are associated with their willingness to
support the governmental policy.

Finally, age, education, gender, and income composed the sociodemographic part of
the survey. Within this part, respondents were also asked to indicate the location where
they reside.

2.5. Statistical Analysis

The analysis comprised a combination of quantitative methods including cluster anal-
ysis on the respondent’s views on the Soviet Union (SU) and parameter model estimation
using an interval regression model.

2.5.1. Cluster Analysis

Cluster analysis is used to group respondents according to their views on the past
regime. Concisely, it involves a search through data for observations that have high
similarity in comparison to one another but are very dissimilar with respect to objects in
other clusters.

Two main approaches are known to cluster analysis: hierarchical and partitioning.
Considering the hierarchical approach, which can also be interpreted as a top–down
procedure, each observation represents its own cluster. At any following stage, similar
and closer in characteristics clusters merge, creating a group and continue until cutting
the tree at a suitable level. Otherwise, the procedure terminates when all members of a
group are consistent, creating one common cluster at the top of a tree-like form, called a
dendrogram [43–45].

In the partitioning (k-means) approach, a cluster can be formed by specifying the
number of clusters prior to the analysis. Using this number as an input, the algorithm
specifies an initial centre of the cluster (i.e., k), afterwards, observations are assigned to the
cluster according to their nearest cluster centres (i.e., one of the k clusters). According to the
k-means approach, the number of clusters is not known in advance [43–45]. Therefore, the
choice of an initial configuration can be based on the results of hierarchical clustering [46].
Since k-means is stated as superior to the hierarchical methods due to its ease of imple-
mentation, simplicity, efficiency, and empirical success [44,46], we followed this approach.
Thus, initially, the number of clusters was identified through the dendrogram, and then
the k-means method was applied.
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2.5.2. Interval Regression

An interval regression model, a generalisation of the Tobit model [47], was used to
analyse factors underlying Kazakh citizens’ WTP extra amount of money for a litre of
milk in order to support the government policy aimed at dairy production and creating
co-operatives. The singularity of this model is in the observed range of the dependent
variable being censored, since the dependent variable y∗i (i.e., respondent’s WTP an extra
amount of money for a litre of milk) is unobserved [48]. What is observed is an interval,
which has lower mi and upper Mi bounds,

mi ≤ y∗i ≤ Mi (2)

where, basically, the data can be defined with three possible outcomes. In the case if the
lower bound is known, but the upper is not, then “right-censored”; or vice versa, if the
upper bound is known, but the lower is not, then “left-censored”. If both lower and upper
bound are known, then the data can be defined as an “interval” [49]. We can state that

y∗i = xiβ + ui, ui|xi ∼ Normal
(

0, σ2
)

(3)

where xi is a vector of an explanatory variable of WTP of a respondent i and β is a parameter
vector associated with explanatory variables xi. These are the RAA variables (attitude, social
norms, and perceived behavioural control), cluster variable accounting for respondents
who like the past regime, policy awareness, sociodemographic variables (age, education
and income), and location. The error term ui is assumed to be normally distributed with
mean zero and standard deviation σ [50,51].

3. Results and Discussions

3.1. Descriptive Statistics

Descriptive statistics of the explanatory variables are shown in Table 2. Lower and
upper are dependent variables, which refer to left-censored and right-censored observa-
tions. A, SN, and PBC were generated following [36] (see Section 2.2). Two variables were
created to indicate the awareness (i.e., infopolicy) and support (i.e., policyagree) of the
considered policy, respectively. SU_likers is an explanatory variable obtained from the
cluster analysis and captures respondent’s views on the past regime, taking a value of
1 for those with a relatively positive view on the past regime and 0 otherwise. A dummy
variable for COVID-19 was created with a value of 1 for respondents participating during
the COVID-19 wave and 0 otherwise.

Finally, sociodemographic variables including age, education, gender, income, and
location are the explanatory variables that refer to the sociodemographic and location part
of the study. Almost 60% of the respondents were female. Nearly 50% belonged in the
age band of 18–30, and up to 80% were aged below 50 years old. A quarter had education
at school and college level, while undergraduate and postgraduate levels of education
were 43% and 30%, respectively. Almost 40% of the respondents stated their income up to
KZT 100,000, which can be defined as low income, about 25% indicated middle income
(KZT 101,000–150,000), while the remaining 35% were respondents with high income. The
majority of respondents reside in the capital (about 68%), while the rest were from different
cities. Therefore, within the location variable, we treated the capital as a zero point and
identified the distance to other cities in kilometres from the capital.

A comparison between the Kazakh population in 2019 and our survey sample is
provided in Table 3.

The main difference is education at school and college level, and household income
up to KZT 50,000 being underrepresented, while education at postgraduate degree and
household income over KZT 100,000 are overrepresented. Education and level of income
are highly correlated to one another, and since the survey was distributed mainly with the
support of colleagues from national universities, the sample covered mostly educated and
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high-income earning respondents. Although most of the population hold the average per
capita income of up to KZT 100,000, the sample household income was equally distributed
amongst the 4 categories.

Table 2. Variable definitions and statistical descriptions.

Variable Definition Mean Min Max

Lower Obs. (n = 284), lower bound 67.757 0 145
Upper Obs. (n = 157), upper bound 66.382 0 145

A Attitude of the respondents towards the co-operative creation policy 15.991 −13 30
SN Perceived social norms of the respondents 7.126 −34 40

PBC Perceived behavioural control of the respondents −4.009 −40 24

SU_likers cluster derived by the cluster analysis; dummy variable 1 = like the
Soviet Union regime; 0 = otherwise 0.586 0 1

infopolicy dummy variable, 0 = if otherwise; 1 = if the respondents received
information about the government policy before; 0.233 0 1

policyagree dummy variable, 0 = if otherwise; 1 = if the respondents agree with the
aim of the policy 0.926 0 1

age Age of the respondents
1 = 18–30; 2 = 31–49; 3 = 50 and older 1.733 1 3

education The final completed education of the respondents
1 = school; 2 = college; 3 = undergraduate; 4 = postgraduate 2.932 1 4

gender dummy variable, 0 = male, 1 = female 0.623 0 1

income
The respondent’s monthly income

1 = KZT 0–50,000; 2 = KZT 51,000–100,000; 3 = KZT 101,000–150,000;
4 = KZT 151,000 and higher

2.797 1 4

location the location of the respondents in kilometres from the capital 296.877 0 2600
covid dummy variable, 0 = pre-COVID-19 period, 1 = COVID-19 period 0.592 0 1

Table 3. Socioeconomic characteristics of Kazakhstan population (2019), percentage of Kazakhstan population versus
percentage of the sample.

Number of Individuals Kazakhstan Population (%) Sample, n = 326 (%)

Total population 18,395,567 − −
Female population 9,749,650 53 62
Male population 8,645,916 47 38

Age (15–34, Kazakhstan; 18–30, sample) 5,509,210 42 46
Age (35–54, Kazakhstan, 31–49, sample) 4,504,423 35 35

Age (55+) 3,034,521 23 19
School 117,204 28 10
College 144,333 34 17

Undergraduate 142,435 34 43
Postgraduate 22,765 5 30

Household income (<KZT 50,000) n/a 50 * 15
Household income (KZT 51,000–100,000) n/a 39 * 25

Household income
(KZT 101,000–150,000) n/a 8 * 25

Household income (>KZT 151,000) n/a 3 * 35

Note: Figures for the level of education of the population are based on the number of individuals who finished each of the education
categories during 2019; * distribution of population by average per capita income (by the number of the population is not available).
An average nominal per capita income of the population was KZT 104,282 in 2019. The data were derived from the official website
(www.stat.gov.kz, accessed on 10 January 2021) of the Statistics Committee of the Republic of Kazakhstan.

3.2. Cluster Analysis

Overall, three statements were used to define the views of respondents towards
the past regime. Respondents were asked to evaluate these statements from strongly
disagree to strongly agree on a 5-point Likert scale. Primarily, we conducted a hierarchical
procedure for these variables to determine the number of clusters by using the dendrogram.
Then, we checked the validation of the chosen number through Calinski and Harabasz’s
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and Duda–Hart indices (i.e., cluster stopping rules). Both indices showed n = 2 cluster
as appropriate.

Once the number of clusters was specified, a k-means procedure was carried out.
Table 4 illustrates the summary statistics of the clusters by means. Cluster 2 was charac-
terised by having higher mean rates, while cluster 1 had mean = 3 or less on the given
statements. Therefore, cluster 2 is assumed that it captured the Soviet Union regime likers,
while cluster 1 is not. We created a dummy variable with a value of 1 for SU_likers and a
value of 0 otherwise (non-SU_likers).

Table 4. Summary statistics (by mean) of the clusters.

During the Soviet Union People
Had More Healthy Food

During the Soviet Union,
Kazakhstan’s Economy Was Better

I Like the Idea of Collective
Farming (Kolkhozes) during the

Soviet Union

0 = non-SU_likers (Cluster 1) 2.978 2.000 2.467
1 = SU_likers (Cluster 2) 4.654 3.702 3.974

Total 3.960 2.997 3.350

3.3. The Value of the Policy for Society

The average premium price of the respondents WTP for a litre of milk to support
the policy was KZT 103. The average market price paid by respondents for a litre of
milk in the period of the study was KZT 300. This means that on average respondents
are prepared to pay 34% more than the market price to support the policy in production
co-operative creation. However, this is possibly an overestimate given that our sample
contains more respondents with relatively high levels of income. For the purpose of
obtaining a WTP estimate that is more representative of the population, we looked at
how the WTP varies according to sociodemographic characteristics (Table 5). Using the
household income population information (Table 3), we weighted the estimated WTP by
income group according to the population (%) in each income group. This gives the WTP
of KZT 86.61 (i.e., a 29% premium price).

Table 5. The estimated average WTP according to sociodemographic characteristics of the respondents.

Obs. Mean S.D.

Female population 203 100.32 40.60
Male population 123 106.88 41.24

Age (18–30, sample) 149 105.34 40.84
Age (31–49, sample) 115 100.34 39.62
Age (50+, sample) 62 101.24 43.64

School 32 109.15 47.05
College 56 100.46 44.83

Undergraduate 140 107.90 41.29
Postgraduate 98 94.75 34.59

Household income (<KZT 50,000) 50 77.49 32.17
Household income (KZT 51,000–100,000) 81 89.27 41.08

Household income (KZT 101,000–150,000) 80 121.89 40.02
Household income (>KZT 151,000) 115 110.04 36.21

The budget of the program, where the creation of co-operatives had been stated, was
2374.2 billion tenges (KZT) for five years (i.e., 2017–2021). We highlight that the program
covered not only the support of small farmers through creating co-operatives but also other
sectors, including (a) efficient use of water and land resources; (b) increasing the provision
of agricultural producers with equipment and chemicals, and (c) scientific–technological,
personnel and information–marketing support of the agroindustrial complex.

Once the individual average WTP for the policy is estimated, we can use it to estimate
the economic value of the policy in a relatively simple way. Assuming that to evaluate
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the policy, a certain age needs to be reached, the total value of the policy was calculated
by multiplying the number of Kazakh citizens at age 15 and over (13,000,000) (Table 3)
by the corrected average WTP (i.e., KZT 86.61) times % Kazakh population consuming
milk (approximately 90% of the population): kg milk/dairy consumed per month (22 kg)
times 12 months. Then the estimate for the total economic value of the policy aiming at the
creation of the co-operatives for the Kazakh citizens is KZT 267 billion per year, or KZT
1335 billion per five years (the five-year Program period), which is half of the total budget
for the whole program. The economic value of the policy would equal the cost of the whole
program after 10 years.

3.4. Drivers for WTP

Table 6 shows how elements of the RAA are associated with respondents’ WTP. Namely,
attitudes, social norms, and perceived behavioural control are associated with an increase
in participants’ WTP an extra amount of money for a litre of milk in order to support the
government policy (p-values < 0.01). These results are in line with studies on consumer’s
willingness to purchase organic milk [52], to purchase pasture-raised livestock products [53],
and to pay for meat from mobile slaughter units [54]. In other words, if the attitude
towards the behaviour (i.e., paying a premium price for a litre of milk to support the
policy) is more positive than negative, it is more likely that the behaviour will be performed.
Furthermore, if other people (i.e., spouse/partner, close relatives, close friends, and parents)
who are considered highly important by the individual are believed to approve rather than
disapprove and also perform this behaviour, people are more likely to feel social pressure to
engage in this behaviour. Additionally, following the model and the results of the study, if
Kazakh citizens perceive more facilitating than inhibiting factors, perceived behavioural
control should be high, consequently the behaviour will be performed.

Table 6. Results of the interval regression.

Coefficient z-Statistics

A 1.34 *** 2.59
SN 1.13 *** 3.19

PBC 1.22 *** 2.95
1. SU_likers −33.90 *** −3.60
1. Infopolicy 24.72 ** 2.37

1. policyagree 9.88 0.63
Age (18–30, base category)

31_49 −15.23 −1.51
50 and older −28.81 ** −2.17

Education (School, base category)
College −9.50 −0.52

Undergraduate −12.95 −0.73
Postgraduate −32.59 * −1.71

1. female 1.86 0.19
Income (<KZT 50,000, base category)

KZT 51,000–100,000 6.78 0.49
KZT 101,000–150,000 49.76 *** 3.35

>KZT 151,000 34.62 ** 2.40
Location 0.02 ** 2.17

1. COVID-19 −26.20 *** −2.79
_cons 94.30 *** 3.85

sigma 62.37 14.78
Number of observations 326

Left-censored 42
Right-censored 169

Interval-censored 96
Log-likelihood −488.23

LR chi2(17) = 83.93; Prob > chi2 = 0.0000

Note: *, **, *** for 10, 5, and 1% of significance level, respectively.
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The results also show that Kazakh citizens who like the Soviet Union regime were
willing to pay KZT 33.90 (1 US dollar (USD) is equal to 426.84 tenges (KZT) as of 27 June
2021) less to support the policy on production co-operatives creation than citizens who
do not like the Soviet Union regime (p-value < 0.01). Possible reasons for this result may
relate to the possibility that individuals who like the Soviet Union (i.e., who perceive the
past Communist as a better regime than the current regime) may also have a feeling of
frustration with democracy [55]. Moreover, one of the reasons behind satisfaction with
the past regime was its stability and guarantee of basic needs [55]. As pointed out by
Toleubayev et al. [56], “Kazakhstani people express great nostalgia for their past lives in the
Soviet era and their narratives express a strong appreciation for the level of social security,
income stability, low food prices, and the sense of a more egalitarian communal life”.
This frustration present in post-communist countries may be consequence of a transition
economy towards a “wild capitalism” characterized by “rapid and massive liberalization,
by the lack or the inefficiency of the state intervention in the economy, by corruption, and
significant social movements of protest”, and not achieving the similar level of democracy
such as in Western Europe [57,58].

The lower support for the policy on production co-operatives creation by Kazakh
citizens who like the Soviet Union is reinforced by the finding that people aged over 50 are
less supportive of the policy (Table 6). Hence, results suggest that Kazakh citizens with a
positive attitude towards the old Soviet Union regime, and aged over 50, are more likely to
perceive policies from the new regime (since independence) as unattractive and ineffective.

The results indicate that respondents’ WTP is positively associated with having ade-
quate information about the policy (p-value < 0.05). Kazakh citizens with relatively higher
awareness about the policy are ready to pay about KZT 25 (1 US dollar (USD) is equal to
426.84 tenges (KZT) as of 27 June 2021) more than those who had no knowledge before.
Undoubtedly, for a respondent receiving essential information about the product may be
crucial for decision making. A similar finding was also reported by Stampa et al. [53] and
Zhang et al. [14]. Moreover, Zhang et al. [59] found that increasing awareness of cultured
meat influenced positively on Chinese consumer’s acceptance of it. A similar effect was
found by Roosen et al. [60], when investigating consumers’ WTP for nanotechnology food
differed according to the information provided.

The results showed an increase in income is associated with a higher WTP. Respon-
dents with the income between KZT 101,000 and KZT 150,000, and more than KZT 151,000
are willing to pay KZT 50 and KZT 35 (1 US dollar (USD) is equal to 426.84 tenges (KZT)
as of 27 June 2021) more, respectively, than respondents with monthly income up to KZT
50,000. This finding is expected and in line with [13,61], where a WTP was stated being
increased with higher levels of income.

Although the respondents holding postgraduate level of education are less likely to
support the policy (p-value < 0.10), the reason for this is unclear. However, it is noted that
the share of highly educated respondents was higher in the sample of the study.

The location is found to be statistically significant (p-value < 0.05), and thus, individu-
als living apart from the capital are more inclined to pay a premium price for a litre of milk
to support the policy. This is justified since the policy is oriented for the development of
the rural areas and Kazakh citizens’ living in regions (apart from the capital) perceive more
the importance of the policy.

The parameter measuring the relationship between COVID-19 and respondents’ WTP
was found to be statistically significant (p-value < 0.01) suggesting that COVID-19 might
have had some impact on individual’s WTP. Kazakh citizens seem less likely to support the
government policy on creating co-operatives under the COVID-19 situation. Results show
that individuals average WTP for the government policy aimed at increasing the number
of co-operatives was lower during the pandemic period compared to the pre-pandemic
period. Thus, the average WTP to support the policy was KZT 118 (1 US dollar (USD) is
equal to 426.84 tenges (KZT) as of 27 June 2021) prior to COVID-19 outbreak, whereas
during the pandemic it decreased by 22% and was KZT 92. This can be due to the rise of
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unemployment [62], stated as one of the dramatic implications of the COVID-19, which
touched Kazakhstan as well. According to the news agency “Khabar 24” [63], during the
pandemic, the number of unemployed Kazakh citizens only in one city has increased by
3.5 times. Thousands of entrepreneurs were forced to pause their work; about 1.6 million
employees were sent to leave without payment. Thus, widespread dissatisfaction with the
measures taken by the government to stop the spread of the virus might cause decreased
support of the current government by the general public.

3.5. Protest WTP Responds

Within n = 506 observations, n = 180 were labelled as protest bids and deleted, which
is almost 35% of the sample.

Respondents were asked to state the reason for zero WTP, where the most common
four reasons are found. Both “I am already paying tax and think that the government
has to use that money to support” and “The prices of milk/dairy products are already
expensive” were stated 67 times. Next was, “I am sceptical about that the money will go to
the farmers” that was repeated in 52 places; 45 times protestors mentioned, “I will need to
have more information about this policy”. Although “I don’t have enough income to pay
extra money” was stated 56 times, this reason was labelled as true WTP of zero, therefore
were not excluded from the sample.

3.6. Policy Implications

Our results show the readiness of the general public to support the government’s
plan in creating production co-operatives and the economic viability of the plan. However,
it is important to acknowledge that the success of the policy also depends on the rural
households’ willingness to participate in the policy. Kaliyeva et al. [16] revealed the existing
interest of rural households in joining and creating co-operatives in Kazakhstan. Hence,
policies aimed at the creation of co-operatives can be a viable solution to increasing milk
production in Kazakhstan. It is worth noting that the government could also take other
approaches to increase dairy/milk production. For instance, policies such as promoting
family farming by introducing tax relief and/or subsidies could also achieve the aim
of increasing milk production, but farmers would not have the same level of access to
information and technology that a co-operative would offer. The level of public support
for policies promoting family farming is unknown, but this policy may find less opposition
from individuals liking the SU.

The policy on co-operative creation might facilitate connection of farmers (rural house-
holds) with supply chains (dairy factories). Not only producers (farmers, dairy factories)
might benefit from the policy, but also society. It is acknowledged that co-operatives can help
developing local value chains as well as facilitate the access to local and global markets [64].
The structural changes in the dairy sector may enhance the production of domestic products,
and as a result may positively affect the country’s trade balance by reducing the demand on
imported dairy products. Moreover, co-operatives are an acknowledged way of reducing
poverty in rural areas and enhancing sustainable development [8–10].

Considering research findings in other countries, there are two points worth dis-
cussing: (a) what kind of co-operatives can help competitiveness in agriculture and (b) what
has been the experience of policies supporting the creation of co-operatives. It is worth
noting that research conducted in other countries on agricultural co-operatives is diverse
and provides useful information to understand how regional characteristics/conditions
may influence the potential effects of creating co-operatives on agricultural production
and markets. The creation of co-operatives among enterprises in direct competition with
each other allow producers to take advantage of synergies and reinforce bargaining power
without major losses of freedom or flexibility [65]. This may be particularly important in
developing countries where the size of the farming system is small. Li and Ito [66] show
that agricultural co-operatives in regions where agricultural land size is relatively small
(e.g., China) can help in developing other markets associated with agricultural production
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(e.g., development of land rental markets by reducing transaction costs). Liang [67] argues
that producer co-operatives act as a competitive yardstick of markets leading to competitive
markets. Liang [67] also shows that this yardstick effect resulted into higher farm gate
prices for hog producers in China. In addition, the yardstick effect may lead to a reduction
in production costs [67].

Co-operative and community-based forms of doing agriculture are common in most
countries, especially in developed countries where “the access of small farmers to markets is
usually facilitated by agricultural service co-operatives” [68]. According to recent research,
134 agricultural co-operatives in the US celebrated their 100th anniversary in 2014 [69].
Research on the longevity of agricultural co-operatives in developed countries listed
several main reasons for that, such as the achievement of scale economic gains and the
ability to adapt to dynamic situations. The success or failure of policies supporting the
creation of co-operatives may depend on the existing institutional conditions as well
as in the level of trust on the government by producers and the degree the regulatory
policy with too regulatory policies being less likely to succeed, particularly in post-Soviet
countries [70]. Research on the success and failure cases of agricultural co-operatives in
developing countries revealed the lack of comprehensive support, including advice on
best practices and monitoring co-operative activities as the main reasons for the failure of
banana co-operatives in Rwanda [71]. Moreover, Moon [71] suggested that the success of
the creation of co-operatives might be possible through the efforts of both the aid agency
and the beneficiaries.

Although what share of the total budget was aimed to be used for co-operatives
creation is not clear, the results of the study showed the importance of the policy for the
Kazakh society. Extrapolating to the Kazakh population who consume milk/dairy products
would mean that the economic value of the policy would be KZT 1335 bn for the length of
the program at KZT 267 bn per year, which is approximately half the total program budget,
and includes other interventions beyond the creation of co-operatives. The economic value
of the policy would equal the cost of the program after 10 years. This indicates there is
public support for this policy.

Our findings suggest that although there is general support for the policy, there are
still parts of the population, i.e., individuals missing the SU regime, who may mistrust
newly created organisational forms of the current government. Therefore, as a country
with a transition economy, the Kazakhstan government may face nonacceptance of the
policy by some of the population. The main reason is found to be the implications of the
wild capitalism that Kazakh people faced after the transition from communism to a market
economy. Public rejection of the policy might also be connected with COVID-19, which
had dramatic damage to the economy of the country. Therefore, the government attempts
for increasing its attractiveness will lead the policy to be more widely supported.

Provision of information about the policy (e.g., aims, implementation) was found
to be important in respondents supporting the policy. We therefore recommend that
policymakers need to resolve any unambiguity in definitions of the use of the term “co-
operative” under the current policy, “that will prevent any possibility of misunderstanding
or misinterpreting the strategic intentions” [68]. Hence, in order to gain policy support for
increasing dairy/milk production by creating co-operatives, good communication of the
policy seems key to building trust amongst Kazakh citizens. Finally, a “top–down” route
to the creation of agricultural co-operatives has been widely criticized around the world
due to its nonviability and noneffectiveness [68]. Survey results in this research showed
that information on the policy aimed at creating co-operatives had neither been widely
distributed nor explained to Kazakh citizens and rural households [16]. The majority of the
participants only discovered the existence of the program from the researchers during the
survey. However, in the developing world the “top–down” process can be a legitimate way
of organising co-operatives [72]. For instance, the classic form of establishing co-operatives
in China that involves the participation of the state and farmers has been regarded as
widespread and effective. In post-socialist Vietnam, state involvement also played a crucial
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role in the development of agricultural co-operatives, where the sector suffered from low
levels of initiative on the part of farmers [72,73]. Despite this, we believe that the initiative
to create co-operatives should come from rural households. Moreover, dairy factories need
to also be involved in such initiatives from the outset. Otherwise, the top–down process
may not be implemented successfully.

4. Conclusions

We assessed the public support for a policy aimed at increasing milk production
through co-operatives by estimating the monetary value for society of the policy. It was
found that Kazakh citizens showed support for the government policy. The findings
presented in this paper might also be relevant for post-communist countries, such as
Russia, Ukraine, and Kyrgyzstan, the agricultural development of which has a similar
pattern to Kazakhstan’s.

Psychological factors played an important role in the success of the policy—namely,
holding a positive attitude towards the behaviour, having positive endorsement regarding
the behaviour (the support of the policy) from the social referent (e.g., family members
and friends), and being in a position to control the behaviour, i.e., A, SN, and PBC, sig-
nificantly influence Kazakh citizens’ WTP support of the policy. Moreover, individual
awareness of the policy was found to be important in supporting the policy. Therefore,
good communication of the policy and its aims to the general public is key for policy
support. Findings suggest that countries that have transitioned to new policy regimes can
face difficulties in implementing policy programmes in cases where significant parts of
the population miss characteristics of the past regime. We also found some evidence of
reprioritisation of people’s preferences under COVID-19, with relatively lower support for
the policy. Therefore, to achieve the support of the general public, the government should
take measures to increase its attractiveness and try to earn public acceptance.

In this study, we investigate the success of the Kazakh government policy aimed at
increasing milk production through an increase in co-operative production. We mainly
based our analysis on the opinion and reactions of the general public in Kazakhstan.
However, other policy outcomes, such as an increase in the competitiveness of Kazakh’s
milk production in international markets, could also generate further benefits (e.g., extra
government revenue). In addition, accounting for any environmental effects (e.g., landscape
and habitat, biodiversity, soil) associated with a change from current production to co-
operative production would also be needed in a cost–benefit analysis.

Additionally, it should be emphasized that this research considered only a single at-
tribute, i.e., the value of the policy on creation of production co-operatives. However, there
is a potential for exploring the general public’s willingness to pay for co-operatives through
including other specifications. These might include other attributes, including diversity
of co-operatives such as service co-operatives. Alternatively, consumers’ preferences can
be explained by extending product attributes, e.g., quality and price of the milk from
co-operatives. In such a case, a choice experiment approach can be utilized to investigate
individuals’ WTP for welfare changes by offering different attributes of goods/policies
and choosing a preferred option across several sets [74,75].
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Abstract: The digitization of the agri-food sector is a strategic priority in the political agenda
of European institutions. The opportunity to improve the competitiveness and efficiency of the
sector offered by new technologies comes together with its potential to face new economic and
environmental challenges. This research aims to analyze the level of digitalization of the European
agri-food cooperative sector from the construction of a composite synthetic index. Such an index is to
be based on a diverse set of variables related to electronic commerce and the services offered through
the internet. It also evaluates how European cooperatives influence the degree of technological
adoption depending on their size or the wealth of the country where they carry out their activity.
The empirical analytical method is thus used, through the analysis of frequencies and correlations.
The results obtained reveal the existence of a suboptimal and heterogeneous degree of digitization
of European agri-food cooperatives, clearly conditioned by their size and the wealth of the country
where they operate. In this situation, it is recommended to promote public policies that guarantee
high-performance digital connectivity, an improvement in training in digital skills and the promotion
of cooperative integration processes.

Keywords: agroindustrial; agricultural cooperative; technology adoption; technology and competi-
tiveness; information and communication technology; digital transformation; agri-food cooperatives

1. Introduction

In the last few decades, society has digitalized in a generalized way in most of the
developed countries and has also adopted a character of transversality that is encouraging
reconsideration of the traditional forms and balances of economic and social organization.
This phenomenon is inseparable from the vigorous and accelerated development of new
digital technologies.

The vertiginous development of digital infrastructures together with the globalization
of an increasingly agile and reliable network access and interconnection is causing a global
digital ecosystem. Its configuration drives the concurrence of multiple disruptive processes,
with a noticeable incidence in all productive sectors, pushing towards the transformation
of business models and the change in economic growth patterns of developed countries.
There is no doubt that the digital transformation comes today as a lever that drives de-
velopment and economic growth while favoring profits in terms of competitiveness and
business efficiency.

In this dynamic and highly competitive environment, the European agri-food cooper-
ative sector must undertake a digitalization strategy that allows it to take advantage of the
opportunities that arise from a hyperconnected global market such as the current one is.
The access new technologies and the implementation of technical and organizational inno-
vations must therefore be a priority for agri-food cooperatives that seek to obtain profits in
terms of competitiveness and productivity and thus improve their market positioning.
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This research intends to contribute to the study of the degree of implementation of new
digital technologies in business organizations and, more particularly, in the European agri-
food cooperative sector, which has unquestionable strategic importance for the European
Union (EU) [1]. In this way, the main objectives set forth can be defined as two: (i) develop
an exploratory study on the degree of digitalization of European agri-food cooperatives
based on two specific dimensions of analysis: their presence on the Internet and the
use of information and communication technology (ICT) for commercial purposes by
evaluating the online sales channels and tools present on their websites; and (ii) identify
the determining factors of the digitization index of European agri-food cooperatives, based
on two variables: the size of the cooperative societies and the wealth of the country where
they carry out their activity.

In order to achieve both objectives, we propose to build a composite index to allow
for the development of a comparative analysis of the degree of technological integration of
a representative sample composed of 454 EU (28) agri-food cooperatives. Additionally, the
analysis of frequencies and correlations will allow for the determination of the degree of
influence of the different factors on the digitization index of cooperatives.

The sequence of research is as follows: after defining the scope of research and, once
the objectives of the study have been defined, we proceed to develop a brief review of
the background of the research around the conditions of the issue that allow us to lay the
groundwork to make research assumptions. Once the methodology has been thoroughly
defined and the proposed assumptions presented, the analysis and discussion of the results
obtained in the investigation, as well as the main conclusions reached, are presented
by highlighting the implications of the findings and summarizing directions of ongoing
research.

2. Theoretical Framework

Analyzing the economic effects associated with the process of digitalization of the
economy has been a common object of interest for the scientific community in recent
decades. These investigations have focused on the study of the economic impact of adding
new technologies, mainly in three different areas: productivity gains, economic growth
and the labor market.

Far from undertaking a systematic review of the literature on the current status,
an objective that exceeds the scope and purpose of this research, we present below the
main works that highlight the background of the investigation and the current state
of knowledge.

The economic literature we reviewed evidences the existence of a large group of works
that confirm the significant influence that implementing ICT has on profits in terms of total
productivity of productive factors. In particular, Nordhaus [2] attributes the rebound we
observed in the average productivity of the business sector since 1995 to the strong growth
of productivity in sectors that are intensive in information and communication technologies.
Along these lines, Besnaham et al. [3] also conclude that adopting information technologies
causes positive effects on business productivity. However, they argue that such productivity
increases when combined with certain organizational investments. Hernando et al. [4] also
find evidence of a positive and relevant contribution of ICT to the growth of production
and productivity in Spain in the period 1991–2000, while Astrostic et al. [5] assert that there
is a clear link between information technology and productivity gains. For their part, Draca,
M. [6] present a neoclassical framework to understand the role of ICT and productivity. In
their study, they find that there is evidence of a strong association between information
technologies and firm performance. For his part, Torrent [7] maintains that communication
technologies, although they are not the only causal factor, “are consolidated as an essential
instrument for the development of production, work and consumption in the network”
(p. 19). Cardona et al. [8], after reviewing empirical literature, found that most studies
point out the positive and significant effect of ICTs on productivity, although they argue
that research in this field is still insufficient to better understand the externalities of ICTs in
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the economy. Other research has shown the significantly positive impact on agricultural
productivity [9] and that such improvement in agricultural yields associated with the
adoption of new technologies has contributed to reducing poverty and food insecurity rates
in the most disadvantaged rural areas and, consequently, to economic growth [10]. On the
contrary, some authors [11] have found certain limitations and a reduced impact of public
programs for easy adoption of technology through extension programs based on ICT in the
agricultural field. In any case, most studies coincide in pointing out the positive impact of
investment in information technology (IT) on world economic growth, especially in the
most industrialized economies and in developing Asian countries [12]. Other works [13,14]
have also analyzed the impact of ICTs in Europe, concluding that the deployment and use of
ICTs drives economic growth in developed European countries. Additionally, the use of ITC
and, in particular, digital empowerment have positive economic effects on the labor market
and on the inclusion of disadvantaged groups [15]. This positive impact on the economy
responds largely to the improvement of the international competitiveness of companies [16]
and the internal efficiency of companies [17]. In particular, some studies have analyzed the
positive impact of ITCs on the economic efficiency of companies operating in the agri-food
sector [18]. In most of these studies, the main benefits of the use of new technologies are the
greater growth, development and economic efficiency of companies [19] by complementing
other production factors and promoting innovation by significantly reducing transaction
costs [20].

Along these same lines, some works [21] have confirmed that adopting ICT in the
agri-food sector, along with other structural and organizational variables, constitutes a
relevant factor to be considered in improving competitiveness, gains in economic efficiency
and the development of the sector itself, while contributing to sustainability in agriculture
and food systems [22].

On the other hand, the existence of conditioning factors to adopt new technologies in
the agri-food sector has also been a common object matter of scientific interest.

Most studies on technological adoption in firms are based on the theories of the diffu-
sion of innovation (DOI) and technology, organization and environment (TOE) [23]. In both
models, the size of the firm measured by the number of employees is considered one of the
determining factors in the adoption of innovation and technology in organizations [24,25].
Along these lines, some research such as that developed by [26] has explored the influence
that social and demographic factors, commercial orientation or the size of farms generate
in the adoption of information systems based on ICT.

Other studies have found that the level of ICT adoption has higher levels in the richest
countries and that the return obtained from such implementation is also higher than in the
poorest countries [9].

The studies on digital transformation developed in the field of the agri-food cooper-
ative sector agree to point out the existence of some delay in adopting new technologies
for business purposes [27]. Such a delay is conditioned by the size and subsector where
cooperatives carry out their activity [28] and by the quality of their website [29]. Ultimately,
this makes it difficult to include advanced functions on websites [30] or to take advantage
of the opportunities offered by ICTs, such as traceability systems for the agri-food supply
chain based on blockchain technology [31], among others.

In several areas and regions, there are still works that present digitization as a solution
to the sustainability of agri-food systems around the world. In this regard, there are
works that focus on studying the regions of the Middle East and North Africa [32]. In
the Barents Region [33], digitalization can create conditions that are necessary to diversify
organizational schemes and effectively monitor food processing operations that will help
to promote food and nutrition security.
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In Spain, for example, research indicates that, although the growing importance of
digital communication stands out, Spanish cooperatives still do not invest or include this
matter in their strategic plans [34]. For wine cooperatives to be competitive and improve
the quality of their website, they will need to improve their digital communication [35].
Domestically, in the Catalonia region, it will be reported that cooperatives in this region
continue to show very low levels due to the lack of presence of websites on the internet [36].

Based on the review of the research background and the current status of the issue
raised, the following research assumptions are made for subsequent contrast:

Hypothesis 1. Agri-food cooperatives in the EU (28) have a degree of digitalization below the
average level observed in the European business sector as a whole.

Hypothesis 2. The size of the agri-food cooperative in the EU (28) constitutes a conditioning factor
in the adoption of new technologies.

Hypothesis 3. The wealth of the country where the agri-food cooperative develops its activity
exerts a significant influence on its degree of digital transformation.

3. Materials and Methods

In order to comply with the scientific objectives formulated and proceed to contrast
the research assumptions raised on the degree of digitalization of the European agri-food
cooperative sector, it is proposed to apply the empirical analytical method, through the
analysis of frequencies and correlations. To evaluate the website, we will choose the method
of accounting and will apply content analysis techniques.

3.1. Population and Sample

The agri-food cooperatives that are active in the EU (28) make the study population
of this work. The source used to obtain the European cooperatives operating in the agri-
food sector is the Orbis database [37]. For this search, we obtained a total population of
35,384 cooperatives. By including the most updated availability criterion of the reported
information as an indicator of business activity and taking cooperatives with data after
2016, the population is 16,184 registered cooperatives.

Once the population under study was identified, the sample size was determined
through randomized stratified probabilistic sampling according to the country, for a 95%
confidence level and a sampling error of 4.6%. That gave us a sample size of 441.52
cooperatives. Applying stratified random probabilistic sampling according to the coun-
try allows everyone to be represented, especially those with the largest number of co-
operatives, according to that base, to a greater extent, which allows for an additional
inter-territorial analysis.

To determine the sample size for each country, it is established that any countries that
have the most cooperatives have up to 24, those that are average have 16, and those with
the lowest number or least data availability (5 countries) have between 9 and 5, depending
on said availability. Thus, the country with the lowest representation is Luxembourg,
holding 5 cooperatives. The sample broken down by countries is distributed as shown in
Table 1.

Although the sample came up to 442 cooperatives, 454 have finally been selected to
allow greater representation.
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Table 1. Sample of cooperatives by EU country (28). Source: Own development.

Country Cooperative Country Cooperative

Austria 16 Italy 24
Belgium 16 Latvia 16
Bulgaria 24 Lithuania 16
Croatia 16 Luxembourg 5
Cyprus 6 Malta 8

CzechRepublic 16 Netherlands 16
Denmark 16 Poland 16
Estonia 16 Portugal 7
Finland 16 Romania 16
France 24 Slovakia 16

Germany 24 Slovenia 9
Greece 16 Spain 24

Hungary 24 Sweden 19
Ireland 16 UK 16

TOTAL 454

3.2. Selection of Variables and Information Sources

The variables considered in this study, collected and described in Table 2, have been
selected based on the recommendations provided by the European Parliament and the
European Council for producing statistics on the Information Society and, in particular, to
gather information related to the characteristics that must be collected from the companies
that have a website. Following this recommendation, the taxonomy proposed by [28] has
been adopted, insofar as it allows for the categorization of a broad set of parameters on the
degree of digital transformation of cooperative societies by evaluating a series of indicators
on the use of the internet and other electronic networks and, in particular, on the web
services offered and electronic commerce. In turn, for better international comparison of
the index of digital transformation of European agri-food cooperatives with other corporate
legal forms, we have opted to select those variables included in the “Community survey
on ICT usage and e-commerce in enterprises” that Eurostat publishes periodically and that
allows one to perform said analysis based on a set of consistent and reliable data.

Table 2. Services offered on the internet and electronic commerce: selected variables. Source: own development based on
the “Community survey on ICT usage and e-commerce in enterprises” (Eurostat, several years) and [28].

Category Variable Definition

Use of internet and other
electronic networks by
companies (electronic

commerce)

B1

Cooperatives where the
website provided online

ordering or reservation or
booking, e.g., shopping cart.

Regarding the existence of a sales channel through
electronic commerce. It evaluates the existence of

e-commerce platforms or platforms that allow for the
reception of orders, the booking of goods or services

through the internet or other telematic networks.

B2

Cooperatives where the
website provided description

of goods or services, and
price lists.

Refers to the possibility and ease of access, through the
website, of catalogs of goods and/or services offered by the

cooperative or publication of price rates for its products.

B3

Cooperatives where the
website provided possibilities

for visitors to customize or
design the products (webctm).

Is related to the inclusion of tools in the buying process that
allow the user to personalize and/or take part in the design

of the goods and services offered by the cooperative.

B4
Cooperatives where the
website provided order

tracking available online.

Provision on the website of platforms or other telematic
means that allow for real-time monitoring of the status of
processing of the order, from the completion of the online
purchase process to the effective delivery of the product to

the customer.
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Table 2. Cont.

Category Variable Definition

Quality of website and
services offered on

the internet

C1 Cooperatives with a website.
Includes the existence of a specific web portal of the

cooperative company, as well as its positioning in the
Google search engine.

C2 Corporate presentation of the
cooperative entity.

It is related to the publication of sufficient and adequate
information about the cooperative entity and its activity.

C3

Cooperatives with
personalized content in the

website for regular/repeated
visitors (webper).

Is related to the adaptation of the contents and structure of
the web based on the observed user’s behavior, as well as its
specific attributes (profile, location, etc.) in order to offer an

improvement in the browsing experience.

C4

Cooperatives where the
website had links or

references to the enterprise’s
social media profiles.

Presence in the corporate web portal of explicit references
and links to the main communication platforms to allow

interaction and exchange of content and information with
suppliers, customers and other agents that are related to the

activity of the cooperative.

C5

Cooperatives where the
website provided a private
policy statement, a privacy

seal or certification related to
website safety.

Inclusion in the website of a specific section reserved for the
description of the privacy and data protection policy, use of
the page and limitations of use, use of cookies, security, etc.

C6

Cooperatives where the
website provided

advertisement of open job
positions or online job

application.

Refers to the use of the website as an electronic means at the
service of personnel recruitment processes. It includes
elements such as the existence of a job offer board, the
availability of a channel enabled for sending CV, etc.

C7

Cooperatives where the
website provided for the
electronic submission of

complaints.

Existence on the website of a specific channel enabled for
the submission of claims or, failing that, the publication on
the website of specific instructions for filing claims through

other telematic means (for example: via email).

C8 Adaptive web design.
The website has a “responsive” design, that is, it is

optimized to be displayed according to the screen size of the
device in use to visit it.

The search and data collection has been carried out in late 2018 and early 2019 through
the direct analysis of the content and design of the Web pages corresponding to each of the
454 European agri-food cooperatives that make up the sample under study. In particular,
12 variables total have been verified. Said binary dichotomous variables are decided to be
encoded so that they can take the value “1”, should it have such attribute, or the value of
“0” otherwise.

On the other hand, in order to identify determinants of the degree of digitalization of
agri-food cooperatives and thus comply with the objectives formulated, a set of additional
variables indicative of the size of the agri-food cooperative society are added: A.0 number
of employees/members, A.1 ordinary results before taxes and A.2 total assets.

Finally, in order to determine the ability of the country’s wealth to influence in the
adoption of new technologies by the agri-food cooperatives under study, it is decided to
consider as a measure of such wealth the gross domestic product (GDP) per capita, which
is obtained from the statistics published by the World Bank for fiscal year 2018.

3.3. Method

To achieve the proposed scientific objectives and in order to proceed with the contrast
of the formulated research assumptions, a combination of the following methods is applied:
to evaluate the attributes of the website that are related to electronic commerce and the
web services offered, we opted to apply the accounting method adopted in other research
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related to the evaluation of websites [38]. This method is based on the verification of a
checklist made of a wide set of items that were verified through the application of web
content analysis techniques [39,40].

In contrast to assumption 1, we mainly used the empirical analytical method, through
the frequency analysis of the main variables shown in Table 2 and the construction of a
composite synthetic index. Its purpose is to offer a synthetic and comparable view on the
degree of digitalization of agri-food cooperative societies in the different Member States
that make up the EU (28) as an equal measure of the different components that make up
the following dimensions: electronic commerce, website quality and services offered on
the internet.

Thus, in order to measure the degree of digitalization of the agri-food cooperatives
that make up the sample, we created the aggregate variable “Level of digitization”, defined
as the sum of the set of variables “B” and “C”, according to the Formula (1), and shown in
Table 2. This aggregate variable can take a maximum value of 12 and a minimum value
of 0. This variable is additionally contrasted with another of the variables provided by
the European Commission, specifically the digital intensity score for enterprises, as an
aggregate of indices.

4

∑
i=1

8

∑
j=1

Bi Cj (1)

In contrast to Assumption 2, we added a set of additional variables indicative of the
size of the agri-food cooperative. In this phase of the research, the frequency analysis was
combined with the correlation analysis between the selected variables.

To test the third assumption, we established the analysis of frequencies broken down
by countries, and, in parallel, created a fictitious variable representing the “wealth of the
country” measured as GDP per capita, based on data provided by the World Bank to 2018. It
is considered that the country’s wealth measured as its purchasing and productive capacity,
GDP per capita, can be a determining factor in the level of digitalization of cooperatives.
To measure this influence, two linear regressions are presented.

4. Discussion of Results

The data and specifications of the models and of the variables that allow for the
contrast of the formulated assumptions are presented in this section. The results obtained
are set out below in the order in which the assumptions were proposed.

4.1. Benchmarking of the Degree of Digitalization Existing between Agri-Food Cooperatives and
All European Companies

Results obtained from the comparative analysis developed to contrast the existence of
a greater delay in the digital transformation of agri-food cooperatives with respect to the
entire business sector in the EU (28) are thus presented, as formulated in the first research
assumption (H1).

The data collected for each of the selected variables as indicators of the degree of
business digitalization are shown in Table 3.

The results obtained in this research confirm that, out of the 454 cooperatives that make
up the sample under study, only 52.20% of them have an active website. The percentage
reduces to 33.5% when excluding any websites that are not designed under a responsive
design pattern. These results coincide with the estimates obtained in other studies, such as
the study by [41], where it is quantified that on average, 53.41% of all olive oil producers
had websites, or [42], which estimates that 43% of cooperatives in the second degree in
Spain have a web page, or the research carried out by [43] that concludes that there are few
cooperatives that have a web page in the region of the Canary Islands.
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Table 3. EU agri-food cooperatives (28) 2018–2019: WEB services and electronic commerce (2019). Source: own development
based on the data collected from the research, the community survey on ICT usage and e-commerce in enterprises (Eurostat,
several years).

Category Variable
Total

Coop. *.
(no.)

Total
Coop.
(%)

Total
Coop.
(%)

EU-28
(%) (1)

Differential
(%)

Use of
internet and

other
electronic

networks by
companies
(electronic
commerce)

B1
Cooperatives where the website

provided online ordering or reservation
or booking, e.g., shopping cart

36 15.19 (2) 7.93 19 −11.07

B2
Cooperatives where the website
provided description of goods or

services, price lists
172 72.57 (2) 37.89 56 −18.11

B3

Cooperatives where the website
provided possibilities for visitors to

customize or design the products
(webctm)

4 1.69 (2) 0.88 18 −17.12

B4 Cooperatives where the website
provided order tracking available online 11 4.64 (2) 2.42 9 −6.58

Quality of
website and

services
offered on

the internet

C1 Cooperatives with a website 237 52.20 (1) 52.20 77 −24.80

C2 Corporate presentation of the
cooperative entity 228 96.20 (2) 50.22 56 −5.78

C3
Cooperatives with

personalized content in the website for
regular/repeated visitors (webper)

71 29.96 (2) 15.64 58 −42.36

C4
Cooperatives where the website had
links or references to the enterprise’s

social media profiles
105 44.30 (2) 23.13 38 −14.87

C5

Cooperatives where the website
provided a private policy statement, a
privacy seal or certification related to

website safety

129 54.43 (2) 28.41 31 (3) −2.59

C6
Cooperatives where the website

provided advertisement of open job
positions or online job application

49 20.68 (2) 10.79 27 (4) −16.21

C7
Cooperatives where the website

provided for the electronic submission
of complaints

6 2.53 (2) 1.32 30 (3) −28.68

C8 adaptive web design 152 64.14 (2) 33.48 n.d. n.d.
(1) Data on the cooperative companies analyzed total. (2) Data on cooperative companies with webpage total. (*) All enterprises, without
financial sector (10 persons employed or more). (3) Latest available data 2014. (4) Latest available data 2016.

Regarding the quality of the website and the services offered, within the cooperative
societies having a website, 96.2% prioritize their corporate presentation, whereas 29.6% of-
fer the possibility of website personalization and 44.3% make reference to corporate profiles
in social media. Only 20.7% of the agri-food cooperatives use the web as a staff recruitment
channel, while few communication channels enabled to file claims are observed. Regarding
the dimension of electronic commerce, 72.6% of the cooperatives that have websites offer
access to a catalog of products or price lists, while only 15.2% allow for the formalization
of online orders through their website. The possibility of product customization and online
tracking of orders is barely available on the websites analyzed, confirming the difficulties
of the agri-food cooperative sector in the digitalization of sales channels.

If we use the survey on the use of ICTs in companies published annually by Eurostat
(several years) and take the values in the selected variables, shown in Table 4, we can see a
relatively heterogeneous degree of digitalization between the different countries that make
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up the EU (28). Thus, the most developed European countries have better results in each
of the items analyzed, and countries such as Netherlands or Finland stand out, compared
to other Member States such as Romania or Bulgaria whose business sector has a much
poorer level of digitalization.

Table 4. Digitalization of the European business sector (EU28): website functionalities and ecommerce
(2018). Source: own development based on Eurostat (several years) and of the data collected in
the research.

Selected Variables **

Country B1 B2 B3 B4 C1
C1

Coop
C3 C4 C5 C6 C7

European
Union—(UE-28)

19 56 18 9 77 52 58 38 31 (4) 27 (2) 30 (4)

Belgium 23 66 23 13 84 81 68 45 28 (5) 41 (2) 32 (4)

Bulgaria 14 41 14 9 51 8 42 18 17 (3) 9 (2) 14 (4)

Czechia 28 54
(1) 23 8 83 88 42 32 21 (4) 23 (5) 39 (4)

Denmark 33 66 30 10 96 88 68 59 19 (3) 47 (2) 35 (4)

Germany 16 74 16 7 87 54 75 35 56 (5) 41 (2) 41 (4)

Estonia 17 76 17 7 78 25 76 32 15 (3) 20 (2) 19 (4)

Ireland 29 62 27 12 79 69 66 50 43 (3) 28 (2) 28 (4)

Greece 14 42 13 6 65 38 44 42 20 (3) 17 (2) 24 (4)

Spain 15 37 14 8 76 54 39 37 51 (3) 17 (2) 19 (4)

France 18 58 18 11 69 58 60 33 26 (4) 22 (2) 26 (4)

Croatia 14 38 13 7 73 25 41 34 29 (3) 17 (2) 46 (4)

Italy 15 32 13 8 71 50 35 37 43 (3) 10 (2) 20 (4)

Cyprus 12 71 12 3 71 33 71 45 28 (3) 23 (2) 39 (4)

Latvia 9 59 5 3 63 31 59 26 13 (3) 16 (2) 15 (4)

Lithuania 20 54 19 13 78 50 57 30 29 (3) 21 (2) 30 (4)

Luxembourg 19 64 19 9 83 80 66 42 28 (3) 35 (2) 25 (4)

Hungary 20 56 19 9 66 29 58 25 14 (3) 20 (2) 27 (4)

Malta 37 78 36 14 82 38 80 61 38 (5) 35 (2) 46 (4)

Netherlands 36 79 34 13 94 81 82 62 36 (3) 57 (2) 45 (4)

Austria 22 60 21 5 88 88 61 42 31 (5) 29 (5) 36 (4)

Poland 14 61 14 9 67 75 62 22 32 (3) 18 (2) 20 (4)

Portugal 10 43 10 7 63 100 47 32 28 (3) 16 (2) 22 (4)

Romania 19 42 18 10 44 25 43 17 7 (5) 10 (5) 14 (4)

Slovenia 16 81 16 6 84 38 81 34 31 (3) 27 (2) 32 (4)

Slovakia 23 68 23 9 76 67 69 24 24 (3) 26 (2) 25 (4)

Finland 26 85 25 10 96 69 86 68 22 (3) 42 (2) 53 (4)

Sweden 36 48 32 9 92 21 51 54 24 (5) na 60 (4)

United
Kingdom

21 58 20 9 82 69 59 51 38 (5) na 33 (4)

All enterprises, without financial sector (10 persons employed or more) ** See correspondence of variables
(Table 2); na: not available; (1) data relating to the year 2017; (2) data relating to the year 2016; (3) data relating
to the year 2015; (4) data relating to the year 2014; and (5) data relating to the year 2013. B1 Cooperatives where
the website provided online ordering or reservation or booking. B2 Cooperatives where the website provided
description of goods or services, and price lists. B3 Cooperatives where the website provided possibilities for
visitors to customize or design the products (webctm). B4 Cooperatives where the website provided order
tracking available online. C1 Cooperatives with a website. C2 Corporate presentation of the cooperative entity.
C3 Cooperatives with personalized content on the website for regular/repeated visitors. C4 Cooperatives where
the website had links or references to the enterprise’s social media profiles. C5 Cooperatives where the website
provided a private policy statement, a privacy seal or certification related to website safety. C6 Cooperatives
where the website provided advertisement of open job positions or online job application. C7 Cooperatives where
the website provided for the electronic submission of complaints.

Additionally, the variable “C1coop” has been included in Table 4. It is noteworthy that
the percentage of cooperatives with a website is, in general, lower than that in the business
group (C1) for 90% of European countries. If we exclude Portugal, which is atypical in the
selection of the sample, it is worth highlighting the cases of Poland and the Czech Republic
as the only countries that have a higher percentage of website availability in cooperatives
compared to the business sector in their country.
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To complete the information and in order to develop a benchmarking that allows
for a contrast to assumption 1, the data provided by Eurostat (several years) is used in
the “Community survey on ICT usage and e-commerce in enterprises”, from which we
extracted the data that are most directly related to the variables selected and analyzed for
the particular case of agri-food cooperatives in Europe. The results of this benchmarking
are presented synthesized in Table 3 and clearly confirm assumption 1—that is, the degree
of digitalization of the European agri-food cooperative sector is much lower than that
observed in all European companies, which indicates the existence of certain delay in the
adoption of ICT by the cooperative societies analyzed. This finding is consistent with
results in the literature on the delay with which cooperatives embrace ICTs [28,29,41].

This statement is proven by verifying that the agri-food cooperatives have worse
results in all the indicators on the level of digital transformation selected. What is especially
striking is the differential in parameters such as the possibility of personalization and
availability of the website or in the dimension of electronic commerce in the access to
product catalogs or price lists.

On the other hand, in order to build a composite synthetic index that allows for the
characterization of the degree of digitalization achieved by agri-food cooperative societies,
we have created the aggregate variable “Level of digitization”, defined as the sum of the set
of variables “B, C” listed in Table 2. This aggregate variable can take a maximum value of
12 and a minimum value of 0. Table 5 shows the results obtained, globally and itemized by
countries. Each column indicates the score that can be obtained, from 0 to 12, and for each
country the cooperatives that have reached those scores. The highest score, 11, is obtained
by a cooperative in Denmark.

Table 5. “Level of digitization” * for European agri-food cooperatives EU (28). 2018–2019. Source: Own development.

Country 0 1 2 3 4 5 6 7 8 9 10 11 12 Average Total

Austria 2 0 0 1 1 5 4 3 0 0 0 0 0 4.81 16
Belgium 3 0 2 1 1 2 2 3 1 1 0 0 0 4.44 16
Bulgaria 22 0 0 0 1 0 1 0 0 0 0 0 0 0.42 24
Croatia 12 0 0 2 1 1 0 0 0 0 0 0 0 0.94 16
Cyprus 4 0 1 1 0 0 0 0 0 0 0 0 0 0.83 6
Czechia 2 1 6 3 3 0 0 0 1 0 0 0 0 2.63 16

Denmark 2 0 4 1 3 0 2 2 0 1 0 1 0 4.31 16
Estonia 12 0 0 2 1 0 1 0 0 0 0 0 0 1.00 16
Finland 5 0 1 2 2 1 1 2 2 0 0 0 0 3.56 16
France 10 0 0 1 2 4 3 2 2 0 0 0 0 3.29 24

Germany 11 0 0 0 2 2 3 2 2 2 0 0 0 3.50 24
Greece 10 0 0 0 3 1 1 1 0 0 0 0 0 1.88 16

Hungary 17 0 0 2 3 1 1 0 0 0 0 0 0 1.21 24
Ireland 5 0 0 2 2 2 2 3 0 0 0 0 0 3.56 16

Italy 12 0 0 1 0 2 5 2 2 0 0 0 0 3.04 24
Latvia 11 0 0 1 1 1 2 0 0 0 0 0 0 1.50 16

Lithuania 8 0 1 1 2 2 1 1 0 0 0 0 0 2.25 16
Luxembourg 1 0 1 0 1 1 0 0 0 0 1 0 0 4.20 5

Malta 5 0 2 1 0 0 0 0 0 0 0 0 0 0.88 8
Netherlands 3 0 0 2 1 2 2 2 2 2 0 0 0 5.00 16

Poland 4 0 0 4 2 5 0 0 0 0 1 0 0 3.44 16
Portugal 0 0 1 0 1 1 0 1 3 0 0 0 0 6.00 7
Romania 12 1 0 0 0 2 1 0 0 0 0 0 0 1.06 16
Slovakia 10 1 2 0 1 0 0 0 2 0 0 0 0 1.56 16
Slovenia 3 0 2 0 1 2 0 1 0 0 0 0 0 2.78 9

Spain 11 0 1 2 5 3 1 0 0 1 0 0 0 2.42 24
Sweden 15 0 0 1 1 0 0 1 0 1 0 0 0 1.21 19

United Kingdom 5 0 0 0 1 3 1 2 3 0 1 0 0 4.56 16
European Union

(EU28)
217 3 24 31 42 43 34 28 20 8 3 1 0 2.64 454

* “Level of digitization”, defined as the sum of the set of variables “B, C” shown in Table 2.
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On the other hand, it is interesting to verify that only two countries would reach an
“approved” digitization index, with at least a 5-point average rating. It should be noted
that as for one of them, the case of Portugal is atypical, since we only considered the
7 cooperatives reported by the database consulted, and all of them had a web page. The
average for the EU is 2.64.

If we turn to the European Commission (EC) and, in particular, the index on digital-
ization that it designs to measure such transformation (DESI), it brings together the results
achieved according to 4 different levels, as shown in Table 6.

Table 6. Digital intensity score for enterprises (1) (2018) EU (28) and aggregate variable “Level
of digitization” for agri-food cooperatives EU (28) clustered (2018–2019). Measure: percentage
(%). Source: Own development based on data from the study and the EC Economy and Digital
Society index available at: https://digital-agenda-data.eu/datasets/desi/visualizations (accessed
on 20 August 2019).

Country Very Low (0–3) Low (4–6) High (7–9) Very High (10–12)

Enter
(2,3) COOP

Enter
(2,3) COOP

Enter
(2,3) COOP

Enter
(2,3) COOP

Austria AT 40.73 18.75 42.52 62.50 14.52 18.75 2.23 0.00
Belgium BE 32.81 37.50 39.64 31.25 22.07 31.25 5.48 0.00
Bulgaria BG 66.62 91.67 24.82 8.33 7.81 0.00 0.74 0.00
Croatia HR 50.92 87.50 33.55 12.50 13.64 0.00 1.89 0.00
Cyprus CY 44.47 100.00 40.97 0.00 13.26 0.00 1.3 0.00
Czechia CZ 48.03 75.00 34.94 18.75 14.27 6.25 2.76 0.00

Denmark DK 13.51 43.75 37.01 31.25 38.29 18.75 11.19 6.25
Estonia EE 41.88 87.50 37.67 12.50 17.23 0.00 3.22 0.00

European
Union

EU 45.84 60.57 36.2 26.21 15.88 12.33 2.08 0.88

Finland FI 11.12 50.00 39.58 25.00 37.57 25.00 11.73 0.00
France FR 50.28 45.83 34.88 37.50 13.4 16.67 1.44 0.00

Germany DE 41.36 45.83 42.29 29.17 15.2 25.00 1.16 0.00
Greece EL 59.77 62.50 30.56 31.25 8.76 6.25 0.91 0.00

Hungary HU 54.77 79.17 30.21 20.83 13.06 0.00 1.95 0.00
Ireland IE 33.89 43.75 37.57 37.50 25.44 18.75 3.1 0.00

Italy IT 54.6 54.17 31.48 29.17 12.55 16.67 1.36 0.00
Latvia LV 58.26 75.00 32.18 25.00 9.33 0.00 0.23 0.00

Lithuania LT 32.7 62.50 40.87 31.25 21.16 6.25 5.27 0.00
Luxembourg LU 38.21 40.00 41.43 40.00 19.04 0.00 1.32 20.00

Malta MT 28.86 100.00 39.19 0.00 26.83 0.00 5.12 0.00
Netherlands NL 21.18 31.25 41.75 31.25 32.4 37.50 4.67 0.00

Poland PL 56.25 50.00 31.34 43.75 10.96 0.00 1.45 6.25
Portugal PT 51.13 14.29 33.1 28.57 14.4 57.14 1.38 0.00
Romania RO 60.52 81.25 28 18.75 10.29 0.00 1.18 0.00
Slovakia SK 51.59 81.25 35.39 6.25 11.84 12.50 1.18 0.00
Slovenia SI 31.62 55.56 41.64 33.33 23.42 11.11 3.32 0.00

Spain ES 56.81 58.33 30.16 37.50 11.96 4.17 1.08 0.00
Sweden SE 21.84 84.21 37.13 5.26 33.04 10.53 7.99 0.00
United

Kingdom UK 38.38 31.25 39.91 31.25 19.35 31.25 2.35 6.25

(1) The digital intensity score is based on counting how many out of 12 technologies are used by each enterprise.
Then they are divided into four clusters of digital intensity: Very Low (scores 0–3), Low (score 4–6), High
(score 7–9) and Very High (score 10–12). (2) “The 2015 list of technologies includes: usage of internet by a majority
of the workers; access to ICT specialist skills; fixed broadband speed >30 Mbps; mobile devices used by more
than 20% of employed persons; has a website; has some sophisticated functions on the website; presence on social
media; does e-sales for at least 1% of turnover; exploit the B2C opportunities of web sales; use an ERP software;
use a CRM software; share electronically supply chain management information.” (3) Percentage of enterprises
(all sectors).

Similarly, as the EC did, the cooperatives were classified according to the scores
obtained but according to the index created for this research. Although it is true that the
number of variables included in the DESI index was greater, it can be verified that the trend
analyzed was maintained. Thus, whereas companies in general within the EU (28) had a
Very Low level at 45.84% of the companies, cooperatives had a higher level at 60.57%. For
the Low level, it was 36.20% compared to 26.21% in cooperatives, and in High and Very
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High, compared to 15.88% and 2.08%, respectively, in cooperatives, it remained at 12.33%
and 0.88%.

4.2. Influence of the Variables Size and Wealth of the Country on the Digital Transformation of
Agri-Food Cooperatives

In order to contrast the second and third assumptions and verify whether the variables
size and wealth of the country exert some influence on the degree of digital transformation
of the agri-food cooperatives, we carried out the corresponding correlation analysis and
collected it in the following tables. Additionally, an inter-territorial analysis was included
to complete the analysis. However, given that the sample by country was not high in this
aspect, Table 1 was left for future research to elaborate on this line.

As Table 7 shows, there is a high correlation between the aggregate variable, which
measured the level of digitization of European agri-food cooperatives, and the variables pro-
posed to measure the size of the cooperative, such as the number of employees/members,
the ordinary results before taxes, or total assets, which leads one to confirm the existence
of a correlation between the size of the cooperative and the level of digitalization thereof.
Along the same lines, other studies [44] have assessed the influence of firm size, corporate
website quality and outsourcing of ICT management on organizational performance in
the agri-food cooperative sector measured in terms of efficiency. The results obtained also
point to the existence of a direct relationship.

Table 7. Correlations of Spearman Agri-food Coop EU (28). Source: own development.

V ADDED (1)
GDP PER
CAPT (2)

C1 Cooperatives
with a

Website (3)

Number of
Employees Last

Year Available (4)

Ordinary Results before
Taxes Thousand EUR
Last Year Available (5)

Total Assets
Thousand EUR Last

Year Available (6)

(1)
Correlation coefficient 1.000 0.326 ** 0.918 ** 0.505 ** 0.300 ** 0.570 **

Next (bilateral) 0.000 0.000 0.000 0.000 0.000
N 454 454 333 353 385

(2)
Correlation coefficient 1.000 0.284 ** −0.011 0.101 0.270 **

Next (bilateral) 0.000 0.847 0.057 0.000
N 454 333 353 385

(3)
Correlation coefficient 1.000 0.461 ** 0.277 ** 0.534 **

Next (bilateral) 0.000 0.000 0.000
N 333 353 385

(4)
Correlation coefficient 1.000 0.453 ** 0.778 **

Next (bilateral) 0.000 0.000
N 272 292

(5)
Correlation coefficient 1.000 0.565 **

Next (bilateral) 0.000
N 353

(6) Correlation coefficient 1.000

** Correlation is significant at the 0.01 level (bilateral).

On the other hand, it is also verified that there is a correlation between the country’s
GDP per capita and the level of digitalization, confirming in the same way that greater
wealth meets greater digitalization.

To complete the study, it includes, in a complementary way, an assessment of the
influence and significance level of the different variables analyzed on the level of digital-
ization of cooperatives through linear regression. Specifically, the following expressions
are proposed:

V ADDED = βo + β1 GDP + β2 Assets + ε (Model A) (2)

V ADDED = βo + β1 GDP + β2 Ord Results + β3 no. of employees + ε

(Model B)
(3)

Due to a very high correlation between assets, ordinary results and number of employ-
ees, they cannot be entered in the same regression. However, in order to see the influence
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on the aggregate variable, as a measure of the digital transformation of cooperatives, it
may be of interest, and hence they are separated into two regressions.

Regarding the level of digitalization of agri-food cooperatives in the EU (28), Tables 8
and 9 show how the variables size of the cooperative, as well as the wealth of the country,
measured as GDP per capita, influence their transformation. However, it cannot explain,
to a large extent, (R2), such a transformation, but it certainly affects it, as it seemed when
analyzing the correlations.

Table 8. Descriptive statistics (a). Source: own development.

Average Dev. Deviation N

V ADDED 2.75 2.98 385
GDP PER CAPT 30,888 17,083.97 385

Total assets thousand EUR
Last year available 58,625 287,367.38 385

Table 9. Model A coefficients Source: own development.

Coef. T Next

(Constant) 3.00 0.00
GDP PER CAPT 0.33 6.94 0.00

Total assets thousand EUR Last year available 0.20 4.33 0.00

N 385
R-sq (R2) 0.169
Ad, RSq 0.165

F 39.099
(P-F) 0.000

Should the second regression be checked, the results are similar, as shown in
Tables 10 and 11, although the explanatory capacity of the model would increase somewhat.

Table 10. Descriptive statistics (b). Source: own development.

Average
Dev.

Deviation
N

V ADDED 3.01 3.051 272
GDP PER CAPT 30,087 16,192.51 272

Ordinary results before taxes thousand EUR Last
year available 1420 9986.14 272

Number of employees Last year available 185.01 719.44 272

Table 11. Model B coefficients. Source: own development.

Coef. T Next

(Constant) 1.03 0.30
GDP PER CAPT 0.44 8.31 0.00

Ordinary results before taxes thousand EUR Last
year available 0.14 2.50 0.01

Number of employees Last year available 0.14 2.61 0.01

N 272.000
R-sq (R2) 0.291
Ad, RSq 0.283

F 36.645
(P-F) 0.000
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Again, one can check that the proposed model B shows again significance in the
influence of the size of the cooperative, as well as of the country’s wealth does in the level
of digital transformation of the cooperative. In the latter case, the model has some more
explanatory capacity.

5. Conclusions

The analysis of the processes of digitalization of business structures constitutes an
indisputable element of interest as a catalyst phenomenon of a set of disruptive processes
that lead to profit in terms of efficiency, productivity and business competitiveness. The
agri-food sector, as a strategic sector of the European productive model, cannot be left out
of this opportunity. On the contrary, the adoption of ICT offers competitive advantages by
improving the productive yields of the sector while promoting the development of more
sustainable, efficient and safe production models.

This research is based on three main research hypotheses that, after being contrasted,
were all accepted. In the first place, considering Hypothesis 1, the degree of development of
the level of digitization of European agri-food cooperatives is in general terms suboptimal,
which entails the existence of a certain “technological backwardness”. We can observe said
deficiency in technological adoption by cooperatives applied to electronic commerce and
services offered on the Internet. Such deficiency is even greater when compared with the
data relating to the whole of the European business net. All the indicators analyzed on the
degree of digital transformation show worse results in the cooperative agri-food sector. This
is also confirmed by the synthetic index “digitization level” constructed in this research.
The results obtained in this digitization index show an extremely low average score for
European agri-food cooperatives, in particular 2.64 out of 12 points. Second, according
to Hypothesis 2, the size of the cooperative is determining for the degree of digitization
of European agri-food cooperatives. Thus, those cooperatives that have greater size or
volume of resources clearly present a higher level of digitization in the two dimensions of
analysis observed: electronic commerce and web services offered. We can also say that the
level of digitization has a positive influence on size. There is a similar correlation between
the benefit of the cooperative and digitization, and although it has been interpreted in one
sense, the analysis could be done in the opposite direction, concluding that the greater the
digitization, the greater the benefit, size and therefore growth. In this context, we need
to adopt policies that promote cooperative integration processes to allow cooperatives to
increase their size and thus improve the conditions for better adopting technology. Third,
the contrast of hypothesis 3 allows us to affirm the significant influence of the country’s
wealth on the degree of digital transformation of the cooperatives under study. From
a territorial point of view, the analysis carried out confirms that there has been a very
uneven digital transformation among the EU Member States (28) and, in particular, that
new technologies are more frequently adopted by cooperatives whose activity develops in
territories with greater wealth per capita.

This research has revealed the deficient degree of digital transformation of the Euro-
pean agri-food cooperative sector. Additionally, there is an urgent need to promote public
policies that encourage greater adoption of technology in the sector to improve levels of
competitiveness, productivity and efficiency. To this end, European public administrations
are encouraged to guarantee high-performance digital connectivity in rural areas where
the agri-food industry is mostly located. Additionally, promoting training programs in
digital skills and information on existing technologies that could be applied to production
processes and marketing channels is important. This would allow for a greater dynamism
of electronic commerce and an increase in the number of services offered on the internet by
agri-food cooperatives. It would also make it possible to face new challenges such as the
digitization of the value chain or the integration of new technologies such as artificial intel-
ligence (AI), blockchain, robotics or the internet of things (IoT). In short, the digitization
of the agri-food cooperative sector offers a real opportunity to reshape the functioning of
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the agri-food markets and respond to the economic and environmental challenges facing
the sector.

However, we are aware of the limitations of the study, since there are factors that have
not been studied in depth. Among them, it is recommended, for future work, to analyze
the type of cooperatives, the different subsectors and the greatest need or convenience
of digitization, according to the specific circumstances of each cooperative. These efforts
could help focus the efforts of institutions on more efficient digitization.
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