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Abstract

Research background: EU National Rural Development Programs (RDPs) stpjood chain
organization, including the establishment of adtizal producer organizations (APOs) to assist
the cooperation among small- and medium-sized famismprove their performance.

Purpose of the article: We assessed how membership in an APO affects tethefficiency in

a sample of Slovak farms. We break down our refyltthe type of membership (non-members,
long-term members, and members of newly establigti¥ds, benefitting from the RDP support)
and production specialization of farms (crops,dieek, unspecialized). We expected a positive
effect of membership on farm performance, althowith differences by production specializa-
tion.

Methods: We analyzed cross-sectional data of 645 farms avakia in 2014, when the 2007—
2013 RDP support was over. We applied a DEA-baseestage metafrontier approach. During
the first stage, we estimated group-specific efficy and calculated adjusted (target) values of
inputs, given the outputs. During the second stegeestimated the meta-technical efficiency of
farms relative to the metafrontier derived from ledoadjusted inputs and outputs of farm groups
by their membership within production specializatidhe meta-efficiency indicates farm effi-
ciency associated with membership in a producearoegtion. We examined the differences
between meta-efficiency by membership groups byKituskal-Wallis and post hoc Dunn’s tests.


https://doi.org/10.24136/eq.2020.022
https://crossmark.crossref.org/dialog/?doi=10.24136/eq.2020.022&domain=pdf

Equilibrium. Quarterly Journal of Economics and Economic Palicy, 15(3), 489-509

Findings & Value added: Members of APOs were mainly large farms. Membershipewly
established APOs, benefitting from of the RDP suppmntributed significantly to higher tech-
nical efficiency of livestock and crop farms. Thperformance was, however, affected by mana-
gerial and scale inefficiencies. Well-performingnfis with good farm management had joined
APOs already before the year 2007. However, thg-term APO membership did not improve
farm technical efficiency significantly. Public sugrt of farm cooperation should be designed to
improve the governance, sustainability of the ARGvdies, and performance of their members.

I ntroduction

A significant part of the budgets of the EU Comnfsgricultural Policy
(CAP) and national agricultural policies is targktewards rural develop-
ment through various programs and funds, includhase directed to the
enhancement of competitiveness of the agricultseator. Viability, com-
petitiveness, food chain organization and risk mganzent belong to the
priorities of rural development policy (Europeantiherk for Rural Devel-
opment, 2017).

Taking into account the CAP objectives (e.g. insimeg productivity of
agricultural production, a fair standard of livifgy agricultural communi-
ties, stabilizing markets, assuring supplies arnslieng reasonable prices
for the consumer), the standard competition rulesnaodified when ap-
plied to agricultural products. Specific competitimles are determined for
farmers, their associations, producer organizatiand interbranch organi-
zations in so far as they produce or trade in aftical products (Velaz-
guez & Buffaria, 2017; European Commission, 2019).

Agricultural Producer Organizations (APOs) couléyplan important
role in strengthening the position of agricultupabducers in the food sup-
ply chain by carrying out a wide range of actigtien behalf of their mem-
bers. APOs could achieve economies of scale anergis to process and
market the products of their members (European desiom, 2020a).

The financial support of the new producer orgaiuratin the EU gen-
erated growing research on the factors of theabdishment, success, and
structure. There are only a few studies that aedllye APO effects on their
members’ productivity, e.g. Duvaleix-Tréguer andigha (2015). Some
studies analyze the technical efficiency of the AlR@mbers in developing
countries (e.g. Abatet al., 2014). In the EU, most empirical studies assess
the differences in technical efficiency and ecoresiof scale either among
selected APOs, between APOs and individual farmyetween an APO
and investor-owned firms. Due to lack of microdaeailable studies usu-
ally rely on case studies of selected APOs andtdesnand there are only
a few studies assessing the impact of membershigni®APO on their
members’ productivity. These studies, however, db distinguish farm
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performance by the type of membership and farm ymtoh specializa-
tion. Lack of such analyses is related to the &ahiavailability of microda-
ta. The net effect of the RDP support to newly ithed APOs on their
members has recently been studied by using coantael methods at the
national level of a few EU Member States, includBigvakia (Michalelet
al. 2018, MoA SR, 2016). The net effect of the RDHgms on conven-
tional performance indicators does, however, nosicier farm production
specialization.

The objective of our study is to assess farm tehréfficiency based
on microdata of the Slovak farms, taking into actaiheir heterogeneity
by considering production specialization and mersiierin the APOs. The
key guestion we ask is: to what extent does merhieia an APO im-
prove the technical efficiency of their members?

We consider the membership in an APO and farm apeaiion as dif-
ferent farm technologies. Farm efficiency has d&sen affected by differ-
ent levels of managerial and scale inefficiencidserefore, a comparison
of technical efficiencies among farms by their menship and production
specialization cannot be performed using conveati@ata envelopment
analysis (DEA). To account for different productigehnologies, we apply
a metafrontier approach, which can measure farigigfties associated
with distinctive and heterogeneous technologies @ndinates all other
sources of inefficiency.

The structure of this paper is as follows: secRopresents a literature
review on the empirical evidence of the APOs eghbient, performance,
and the performance of their members. Section 8rites the data used
and explains the methodology. In section 4, wegiresur results; in sec-
tion 5, we discuss them; and in section 6, we mtedee conclusions and
policy recommendations.

Literaturereview

Fatkowski and Ciaian (2016) identified factors sontimg the development
of producer organizations in the EU. Among the miogortant belong the

expansion of super- and hyper-markets, increasogcentration in the

processing industry, and the rise in food qualitg aafety standards. The
benefits of membership in an APO could be monefarg., competitive

producer price, attractive capital investmentsatiax gains) and tangible
(e.g., access to services, selling all productpoximity of the markets)

(Alho, 2015).
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Most literature recommends small farms to join APOs and gain benefits
from the membership (e.g. Bijman et al., 2012, Cechin et al., 2013,). As
pointed by Alho (2015) in her study of Finnish agricultural producers, large
farms can also benefit from the APO membership. She found that both
large and small producers appreciated a complex cooperative structure and
the market channel, but the reduced uncertainty brought by a cooperative
buyer was particularly valuable to agricultural producers investing in ex-
pansion. Also Duvaleix-Tréguer and Gaigné (2015) found that large farms,
due to economies of scale, can be more able to benefit from the APO.

Country studies analyzing APOs in the EU look at the functioning, size,
role, and factors of the establishment of APOs. For instance, Banaszak and
Beckmann, (2010), Matczak (2012), and Chlebicka and Pietrzak (2018)
analyzed the functioning and establishment of APOs in Poland and reached
diverse conclusions. Ratinger et al. (2012) found that APOs of dairy farms
in the Czech Republic were relatively successful in gaining higher bargain-
ing power. Ribasauskiene et al. (2019) analyzed the drivers and obstacles
of lagging cooperation in agriculture in Lithuania.

In analyzing the effect of the RDP support on the establishment of
APOs in the Czech Republic and Slovakia, Kotyza et al. (2018) found dif-
ferences in the design and implementation of the APO support policies.
They assess the Slovak policy as more successful.

Effects of the membership in an APO on farm performance

The Ministry of Agriculture of the Slovak Republic (MoA SR, 2018)
and Michalek et al. (2018) estimated the effects of the RDP SR support of
newly established APOs on target indicators of their members, using meth-
ods of counterfactual approach. As proxies to assess the performance of
members of APOs, they used four outcome variables: farm gross value
added, farm profits, farm employment, and gross value added per annual
work unit. They found that membership in APOs improved farm perfor-
mance. Hoken and Su (2015) investigated the treatment effect of participa-
tion in a rice-producing cooperative in suburban China. Their results show
no significant difference between participants and non-participants of
a cooperative in terms of net income from rice production when controlling
for the difference in farmers’ rice incomes before the treatment. There is
a gap in the literature concerning the effects of membership in APOs on
farm performance, farm efficiency, and productivity (Van Herck, 2014).
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Sobohet al. (2009) identified five performance measures: pabifiity,
leverage, solvency, liquidity, and efficiency. RPermance measures typical-
ly used in studies on performance and efficiencyABOs are based on
accountancy information.

The effect of the APO membership on farm technieticiency,
productivity and their income was studied mainlydigveloping countries
(e.g. Abateet al., 2014). Studies conducted in the developed c@msnés-
sessed, for example, the effects of APOs on ecamuofiscale. A correla-
tion between the size of APOs and their performamas studied by Guz-
manet al. (2009), Arcast al. (2011). As a proxy for the size of coopera-
tives they used sales, total assets, material fagts, handling surface
and the number of permanent and temporary employElesy found
a positive influence of the APO size on the efficig of agricultural coop-
eratives. Large APOs, however, were less flexilslere complex, and as-
sociated with lower performance.

APOs and their efficiency

Ferrier and Porter (1991) assessed the relativduptive efficiency of
the US cooperative and non-cooperative floiidk processors, using
a nonparametric frontier production model. Theynibuhat the US milk
processing cooperatives were less efficient thair froprietary counter-
parts.

Guzmén and Arcas (2008), Guzngral. (2009) and Arcast al. (2011)
examined the performance of fruit and vegetablelycer organizations in
Spain and Italy using DEA and complemented it witltlitional economic
and financial ratio analysis. They found that, @arage, the Spanish APOs
exhibited relatively high efficiency and that the@uld be a positive effect
of the APO size on their performance, which indisahat size is associat-
ed with cost reduction through economies of scald differentiation
through innovation.

Skevas and Grashuis (2019) investigated and coadirtine role of spa-
tial spillovers in the technical efficiency of faemneighboring grain mar-
keting cooperatives in the Midwest region of thateth States. They meas-
ured the technical efficiency of cooperatives usaanDEA model and used
a bootstrap truncated regression to identify tHecefof spatial spillovers
and cooperative firalevel characteristics on technical efficiency. They
found that technical efficiency is also influencleyg several cooperative
firm-level characteristics, for example, age, liquididyfferentiation, and
the number of cooperative members.
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Van Herck (2014) compared efficiency generated dyying out some
of the activities of agricultural producers joinily producer organizations
and individually. She conducted case studies fioenbteef and veal sector
in Poland and the arable crop sector in Romaniae@an survey evidence
she found that investigated APOs in both countwese not involved in
downstream integrated activities.

A conventional approach to evaluating the efficient firms is to use
production frontiers. However, the analysis of @ffincy differences when
firms operate under alternative technology condgigor programs) needs
a different approach. Charnetsal. (1981) estimated the efficiency of par-
ticipants and non-participants of a program. Thtsoduced the term man-
agerial efficiency as the efficiency of a decisioaking unit (DMU) rela-
tive to the frontier of its own group, and prografficiency as the efficien-
cy of a DMU relative to the pooled frontier constied from DMUs of both
groups — program participants and non-participaater all units have
been made managerially efficient.

Battese and Rao (2002) introduced the concept tifroatier as a fron-
tier that consists of an unrestricted technologly sile group-frontier
consists of a restricted technology set. Battasal. (2004) applied the
concept of metafrontier within stochastic frontemalysis (SFA) frame-
work and Batteset al. (2008) in a DEA setting. Their DEA-based meta-
frontier analysis works with two types of frontieesmetafrontier — a fron-
tier enveloping the observations from a numberrofigs — and the group
frontier enveloping the observations belonginghe group. Efficiency is
then calculated relative both to the metafrontiea the group frontier. The
ratio of these two efficiency scores, referredsdtee metatechnology ratio
(or technology gap ratio, or best-practice gaplicates the distance be-
tween the group frontier and the metafrontier, fitwm point of view of the
observation under analysis. It is identical witk grogram efficiency score
of Charnest al. (1981).

Based on the characteristics of the data sammenttafrontier analysis
allows us to distinguish farm groups by three poidin specialisations and
three types of membership in an APO. We can alsopape the gap in
performance among farms with different technologies
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Resear ch methodology and data
DEA-based two-stage metafrontier approach

We assume a positive effect of the newly estabdigklrOs on the technical
efficiency of their members. We verify a hypothdsiat in 2014 the tech-
nical efficiency of members of the newly establgid>Os was significant-
ly higher than the efficiency of non-members orggerm members. The
financial support from the RDP 2007-2013 prograngyperiod to newly
established APOs ended in 2013. Therefore, we sigbesfarm perfor-
mance in the first year without support from thd 8IDP, when the new
RDP measures of the 2014-2020 programming period aleeady under
the preparation.

We assume that efficiency differences between faanesdue to the
three major reasons: (1) farm management, (2) subalpfarm scale size,
and (3) different approaches of farms to membershfroducers’ organi-
zations. In addition, there are efficiency diffezea resulting from farm
production specialization.

To measure the net effect of membership in an AR®@aaon technical
efficiency (TE), we apply a DEA-based two-stage afrentier approach
suggested by Charnes al. (1981). During the first stage, we distribute
farms into three groups by prevailing productioe@glization (crops, live-
stock, and unspecialized). For each specializatian distinguished three
groups of APO membership: 0 — non-members, 1 —-teng members,
and 2 — members of the newly established APO (hbeiagés of the RDP
support). Then, we estimate group-specific techrafficiency employing
a Charnes, Cooper and Rhodes (1978) (CCR) DEA manklassuming
constant returns to scale. Charngsal. (1981) denote the estimated
measures of technical efficien€yE € [0; 1]) as managerial efficiency and
interpret them as the extent to which inefficieatnfis have to adjust (re-
duce) their inputs to become managerially and seéleient, given the
values of outputs. To eliminate the managerial scale inefficiency of
farms in each APO membership group, we calculajestetl (target) val-
ues of inputs as a product of group-specific TE albserved values of in-
puts.

During the second stagere pool the adjusted farm data of all member-
ship groups, creating metadata to run the CCR DE#lah) separately for
each specialization. Farm technical efficiency asvimeasured relative to
the metafrontier and is denoted as meta-technifielemcy. Metafrontier is
represented by the best practicing farms of akdhAPO membership
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groups, and meta-technical efficiency now refldbis effect of a farm’s
membership in an APO.

A comparison of the distributions of the meta-é#ficy scores between
the three membership groups is required to asskess PO membership
iS superior.

To test the normality of the meta-efficiency scapgsfarm groups, we
applied Shapiro-Francia W' and Shapiro-Wilk W teStise Levene’s test
was carried out to test the homogeneity of variance

For the normally distributed meta-efficiency scowvggh unequal vari-
ances, we applied the Welch's test. This test assuimat groups of data
are sampled from populations that follow a normatrdbution, but it does
not assume that the populations have the samecaria

We examined the group differences of non-normai$gritbuted meta-
efficiency scores as suggested by Brockett andrgdE996) and Sueyoshi
and Aoki (2001), using the nonparametric KruskalHi%aank test (Krus-
kal & Wallis, 1952) and post hoc Dunn'’s test. Liatibns of the use of the
two abovementioned approaches in special casadismgssed in Simpson
(2007). The tests were conducted using STATA 18soE.

Data

We used a sample of cross-sectional data of 64asfan 2014, extract-
ed from the Slovak Ministry of Agriculture databgde MoA SR, 2018).

We divided farms into three groups. Farms were idened specialized
in crop (livestock) production if more than 60%tbeir sales come from
the crop (livestock) production. Unspecialized farare those where nei-
ther crop nor livestock production dominate.

Only one call (in 2008) was launched in Slovakia tlee new APOs
projects submissions under the 2007-2013 RDP. &leeted newly estab-
lished APOs with successful projects then obtaifireghcial transfer over
the next five years. Therefore, we assess the faamnical efficiency in
2014 — the first year after the 2007—2013 RDP @wogmning period.

We use one output variable — total sales, and iigomt variables —
material and energy costs, land rent paid, wagigs pad total fixed assets
(all variables measured in thousands of euros).tkerfarm sample de-
scription, we also employ utilized agricultural @r@n hectares) from the
Land parcel identification system. Table 1 preseieiscriptive statistics of
the variables. Out of 645 farms in the sample, 3@8te not a member of
an APO, 17% were long-term members, and 45% nesthblished mem-
bers. Farms specializing in crop production dongnatour sample as well
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as in the groups of non-members and members ohdldy established
APOs. Most long-term members specialized in livelsto

Results

An average farm in our sample cultivated 1,338 drest of land, an area
corresponding to large farms in Slovakia. Long-temambers of APOs

cultivated on average 1,636 hectares, and unsjzadalarms were even
larger with 1,867 hectares on average. The 200Z-ZRQP support in

Slovakia was officially intended for small and madifarms. Nevertheless,
most members of the supported APOs were large févtog SR, 2016).

Group-specific technical efficiency

The average group-specific TEs (GTES) are not coaly@ since
farms’ TEs were estimated relative to frontiersrespnting mutually ex-
clusive technologies. However, they can be intéggr@s the indicators of
the potential feasible productivity improvement hiit APO membership
groups, and following Charnes al. (1981), we call them managerial effi-
ciencies.

Table 2 shows that long-term APO members, regasdietheir produc-
tion specialization, are on average, the most mengty efficient (GTE
crop 0.745, livestock 0.666, and unspecialized &).8®at is, they are clos-
er to their group-specific frontier than are newnmbers or non-members.
Together with relatively low variability (standadeviation) of GTE score
(Table 2) it indicates that long-term members ofOSP are successfully
competing with the best practicing farms in theup® by all three types of
production specialization.

A comparison of managerial efficiency across prdiduacspecializa-
tions showed the best results for unspecializeshda(GTE = 0.674), fol-
lowed by crop farms (GTE = 0.5118).

In 2014, specialized farms who were members of yevgtablished
APOs, showed the lowest average managerial eftigi€GTE crop 0.465;
livestock 0.314) with higher variability (standaddviation for crop 0.215;
livestock 0.252) in their performance and low cotitjos.

The average TE is affected by all sources of inigfficies, not only by
inefficiency due to the APO membership. We concliid the unobserved
variables, for example, managerial (in)ability, tdyuted to the low level
of average TE of the specialized farms that wese alembers of the newly
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established APOs in contrary to non-members or-tengn members of the
APOs.

Meta-technical efficiency

At the second stage of the estimation of the efficy measures, we cal-
culated within each production specialization thetartechnical efficiency
of farms relative to the best practicing farms lb@ common metafrontier.
After the elimination of essential sources of if@éincies — managerial
and scale ones — the farm technical efficiencyer$ the residual and can
be attributed to the effects of its membershiphie APO (Table 2). Meta-
technical efficiency expresses how efficient farwigh alternative APO
membership would perform under the current besinelogy. The average
farm meta-efficiencies are now comparable withia pinoduction speciali-
zation, and we can observe the effect of altereatiembership in the APO
on farm performance.

Farms specialized in crops exhibited on average hilgbest meta-
technical efficiency (meta-TE = 0.869), followed bwpspecialized farms
(0.808) and livestock farms (0.6365) (Table 2).

We also tested the significance of the meta-efiicyescores differences
between the three membership groups. Meta techefialency data by
APOs membership were not normally distributed at ghgnificance level
less than 0.05 (Shapiro-Francia) (Table 2). Basethe Shapiro-Wilk test,
however, we did not reject the hypothesis that Ai&acore of unspecial-
ized farms, members of newly established APOsparmally distributed.
The Levene’s robust test statistic rejected theothgsis of homoscedastici-
ty across meta technical efficiency of crop, lieekt specialized and un-
specialized farm groups. Since data on meta-TEaaigized farms, mem-
bers of newly established APOs were normally digted, but not homo-
scedastic, for testing of differences in averageéanid of unspecialized
farms we applied both Welch'’s t-test and Kruskall&/afollowed by the
Dunn’s test. Meta TE differences of crop and lieektspecialized groups
were tested using non-parametric Kruskal-Wallis {€able 2).

The Kruskal-Wallis test reveals significant diffeces (p-value less than
0.01) in average meta-technical efficiencies ofeaist one pair of farm
groups by their APO membership, for all three paiun specializations
(Table 2). Dunn’s pairwise comparison test indisatignificant differences
in meta-TE scores among new members, long-term menland non-
members for crop farms as well as unspecializeshdaiThe Dunn’s test
results for meta-TE score of unspecialized farmupsoare consistent with
the results obtained by Welch's test (p-value thas 0.01). In the group of
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livestock farms, we did not find any significantfdrences between meta-
TE of non-members and long-term members; this atdi an insignificant

effect of long-term membership in an APO for liveet farms on their

technical efficiency, compared to non-member livektfarms.

We found a significantly higher average meta-TE tfeg members of
the newly established APO in both crop (meta-TE$80, GTE = 0.465)
and livestock (meta-TE = 0.999, GTE = 0.31a&)ms. The highest average
meta-technical efficiency can be attributed to mership in the APOs,
established under the RDP financial support. Destiie positive APO
effect, the technical efficiency of these farms waduced by managerial
and scale inefficiencies (GTE).

In our sample of crop farms, the newly establisAB® members dom-
inate with meta-TE = 0.980. Their technical effiwyg related to the APO
membership is on average 12 percentage point9 (gefier than the effi-
ciency of non-members and almost 47 p.p. bettem thfathe long-term
members. These results are even more pronouncetivéstock farms
where members of an APO have technical efficientyp®. higher than
non-members and 58 p.p. higher than long-term mesnbe

Most of 59 approved APO projects under the 20073ZRDP SR were
oriented on crop commodities (38), 15 APO on rawk,d APO on hog, 1
APO on poultry and 1 on livestock production (MoR,2016).

The livestock and crop farms benefited the mosnftbeir membership
in newly established APOs, receiving financial supfrom the RDP. This
finding confirms the importance of effective marlegjencies, producers’
organizations, inter-branch organizations and eattfarming, to assure
stable markets for the viability of specializednfiaras highlighted Roest
al. (2018)

Some APOs were active in Slovakia already befof 2We found that
membership of livestock farms in those APOs hadigaificant effect on
their average technical efficiency in 2014 compdpedon-members.

Generally, in 2014, long-term membership in an AR@roved the
technical efficiency of farms (regardless of spezagion) only a little.
Nevertheless, these farms exhibited the highestipgspecific technical
efficiency when managerial and scale efficiencies taken into account
(GTE crop 0.745; livestock 0.666; unspecialized86)8(Table 2). This
result suggests that mostly farms with good managérand appropriate
production scale size chose to be long-term APO Ineesy but the APO
activities did not contribute to further improvermentheir performance.

There were significant statistical differences ietaaTE of unspecial-
ized farms. The highest average technical effigiamas achieved by non-
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members (meta-TE = 0.957). This farm group performed 35 p.p better than
long-term APO members and 16 p.p. better than newly established APOs.

The unspecialized farms that were not members of APOs had the high-
est meta-technical efficiency. Since the managerial and scale inefficiencies
were eliminated from the meta-TE score, this finding highlights that the
main source of improvement of the performance of unspecialized farms lies
in managerial and scale efficiencies.

Discussion

We consider the membership in an APO and farm specialization as differ-
ent, mutually exclusive, farm technologies. The estimation of technical
efficiency of farm APO membership groups by production specialization
based on pooled data could bias estimates. Duvaleix-Tréguer and Gaigné
(2015) discussed how different forms of producer organizations could af-
fect farmers’ economic performance. To account for different production
technologies, we apply a metafrontier approach, which can measure farm
efficiencies associated with distinctive and heterogeneous technologies and
eliminate all other sources of inefficiency.

The average group-specific TEs (GTEs) indicate managerial efficiencies
as potential feasible farm productivity improvement within particular APO
membership group (Charnes et al., 1981). Managerial efficiencies across
farm production specializations showed the best results for unspecialized
farms. This result is in line with the findings of De Roest et al. (2018) that
farms rediscover diversification as one way of reducing market risks, as
well as improving the efficiency of the farm’s organization and resource
use. Specialization allows farmers to be technically efficient, acquire highly
specific production skills, and apply the latest production techniques. Spe-
cialized farms are, however, also highly dependent on the commodity mar-
kets in which they operate, which increases their economic vulnerability.

Leckner et al. (2017), however, emphasized the importance of cross-
country studies, since the effects of diversification, particularly on efficien-
cy, are different across countries. They show that diversification negatively
affects the technical efficiency of a farm in Germany and Switzerland, but
in Austria diversification contributes to higher efficiency.

After the elimination of managerial inefficiencies, we found a signifi-
cantly higher average meta-TE that can be attributed to membership in the
APOs established under the RDP financial support in both crop and live-
stock farms.
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Studies assessing farm specialization as a factor of the farm efficiency
in the EU yield mixed results. The farms, members of APOs in the EU,
reported higher productivity and economic efficiency based on price for the
products they sell through the APOs (European Commission, 2019b).
Bojnec et al. (2014) found a positive relation of farm specialization and
farm technical efficiency in the new EU Member States. Zhu and Lansink
(2010) observed a negative effect of crop farm specialization on technical
efficiency in Germany, while it was positive in the Netherlands and Swe-
den. The positive change in technical efficiency in Germany and Sweden
was attributable to farm size.

Most of 59 approved APOs projects under the 2007-2013 RDP SR were
oriented on crop commodities (38), 15 APOs on raw milk, 4 APOs on hog,
1 APO on poultry and 1 on livestock production (MoA SR, 2016).

We found that livestock and crop farms benefited the most from their
membership in newly established APOs. Michalek et al. (2018) also found
a positive effect of the RDP support to newly established APOs in Slovakia
on their members’ profitability, added value and employment in 2015. Our
finding is also in line with the observation that among newly established
APOs, the most successful in growing farm revenue and APOs sustainabil-
ity in Slovakia were the APOs of dairy producers (MoA SR, 2016).

According to an ex-post evaluation of the Slovak Ministry of Agricul-
ture, the policy and criteria of granted support for newly established APOs,
did generally not improve selected partial financial indicators (MoA SR,
2016). Another negative consequence of the insufficiently designed policy
was a 58% closure rate of the supported APOs by the end of June 2016.

Production technology of farm may depend not only on APO member-
ship, but also on the type of this organization. The Slovak APOs mainly
focus on bargaining activities (MoA SR, 2016), they do not own assets and
bargain with processors, input suppliers and other actors of the food supply
chain. These types of APOs generated the highest marginal cost to their
members in France hog production and were the least successful in the
facilitation of their members among other types of producers’ organizations
investigated by Duvaleix-Tréguer and Gaigné (2015).

The participation criteria of the RDP support to newly established APO
in Slovakia were not designed to maintain the viability of the new APOs.
Francesconi and Wouterse (2015) demonstrated that setting participation
criteria in the supporting program may lead to the formation of APOs for
the sole purpose of benefitting from program incentives, and lack an eco-
nomic justification.

The members of analyzed APOs were mostly large farms. Most studies
on agricultural producers’ cooperation, however, concentrate on how small
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or family farms can benefit from membership in APOs and factors of APO
survival, e.g. EC (2019b); Chlebicka and Pietrzak (2018).

Giagnocavo et al. (2018) showed that companies with a cooperative
structure for marketing, financing, processing and other collective services,
are an effective organizational coordination mechanism for small-scale
farmers. They found longevity and high ability of the cooperatives, relying
on collective collaboration, to meet the needs and challenges of both mem-
bers and the community. Chlebicka and Pietrzak (2018) found the rele-
vance of the size of the membership of newly-established APOs to their
survival in Poland.

Our results on the positive effect of large farm membership in APOs on
their performance correspond with findings of Duvaleix-Treguer and
Gaigne (2015), Duvaleix-Treguer, (2018) and Michalek et al. (2018) on the
benefit of large farms or APOs from economies of scale.

According to our results, mostly farms with good management and ap-
propriate production scale size chose to be long-term APO members, but
the APO activities did not contribute to further improvement of their per-
formance. According to the theory of cooperative life cycle, the well-
established, longer-term functioning APOs might be able to generate bene-
fits for their members (Cook, 1995; Cook, 2018), which was observed in
empirical studies (e.g. Francesconi & Wouterse, 2015; Michalek et al.,
2018). The significantly lower effect of long-term membership in the APOs
of the specialized farms could be related to the inability of the established
APOs to act in unstable agricultural markets and poor functioning of the
APOs in Slovakia. The dominant position of large farms and the im-
portance of management was highlighted by Cechin et al. (2013) in main-
taining the commitment of large APOs, with the heterogeneity of member-
ship, both to collective action and a customer-oriented strategy. The low
contribution of long-term APO membership to farm performance deserves
further investigation.

The cross-sectional microdata allowed us to estimate technical efficien-
cy differences by farm groups in the year following the termination of the
RDP financial support flow. A potential limitation of our study, however, is
that farm technical efficiency development over the RDP programming
period cannot be analyzed. The availability of panel data, or at least from
the year before the RDP started, would allow for assessment of technical
efficiency changes over time. These micro-data would allow applications of
approaches accounting for self-selection and selection biases and analyses
of causal relationships.
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Conclusions

Using a DEA-based metafrontier approach, we assessed the technical effi-
ciency of 645 of Slovak farms in 2014 by their production specialization
and the APO membership. The newly established APOs received financial
support from the 2007-2013 RDP to enhance their bargaining power in the
supply chain and to improve value added and economic viability. We,
therefore, expected a positive effect of the membership in an APO on farm
performance, although with differences with regard to farms’ specializa-
tion.

Our results show that membership in newly established APOs contribut-
ed significantly to higher technical efficiency of farms in comparison to the
performance of members of APOs existing already before 2007.

Members of newly established APOs mostly specialized in crop produc-
tion and livestock to some extent. When taking into account managerial and
scale inefficiencies, the same members exhibited low technical efficiency,
however. The results show the high potential of those farms to improve
their performance by improving farm management.

On the other hand, the highest level of group-specific technical efficien-
cy was found for long-term members of APOs. When managerial and scale
inefficiencies were eliminated, we found a minor contribution of long-term
membership in an APO on the farm technical efficiency. This could indi-
cate that well-performing farms with good management and appropriate
production scale joined APOs already before the year 2007. However, the
membership did not improve their technical efficiency significantly.

Slovak agriculture is characterized by a dual farm structure, with a high
proportion (80%) of small farms, while only 10% of agricultural direct
payment claimants cultivate 90% of agricultural land. (European Commis-
sion, 2020b). The farms in our sample are primarily large commercial units.
Our study contributes to the previous literature that shows that large farms
on average could also benefit from their membership in APOs. We leave
the estimation of the effects of APO membership on small agricultural pro-
ducers for future research. Similarly, left for the future is the investigation
of the effect of farm membership in APOs on the farm performance by
commodities using a microdata panel. Another important question we did
not address in this paper relates to the persistence and factors of farm mem-
bership in APOs related to the negative experience with the supported APO
disintegration, once the support was over.

Our findings contribute to the literature on the effects of membership of
large farms in APOs on technical efficiency for different production spe-
cialization. The lagging performance of farm associated in long-existing
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APOs also has a policy implication — public suppafrfarm cooperation

should be designed to improve the governance of ARtroduce profes-
sional management, and improve the sustainabifitthe APO activities

and performance of their members. Our findings tbmstribute to rede-
signing of agricultural policy in Slovakia, its bt targeting, and use of
public funds.
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Annex

Table 1. Descriptive statistics of a sample of Slovak farms in 2014 by their
specialization and APO membership

Variable Mean Std. dev. Min Max Mean Std. dev. Min Max
Non-members (245) Specialized in crops (326)
1 686 743 2  4.266 1.210 1.150 2 6423
2 510 528 1 3274 782 708 1 4973
3 31 45 0 445 58 69 0 510
4 190 163 0 828 248 241 0 1.449
5 1.540 1530 -3 8728 2.350 2.690 -3 17.400
6 993 698 0 4563 1.237 953 0 5578
New Members (111) Specialized in livestock (211)
1 1.070 845 19 4011 1.040 2.300 2 24500
2 783 594 34 2584 813 1500 12 15.600
3 39 35 0 127 25 47 0 452
4 308 270 14 1745 289 333 0 1922
5 2.870 2.610 0 12.300 2.830 4.710 0 56.100
6 1.323 891 0 4.703 1.223 931 13 5234
Long-term members (289) Unspecialized (108)
1 1.900 2.480 2 24500 2.070 2300 26 16.900
2 1.320 1.610 2 15.600 1.540 1560 13 9.393
3 69 20 0 685 69 96 0 685
4 404 412 0 2116 516 448 13 2116
5 3.890 4.790 0 56.100 4.240 3.590 0 16.900
6 1.636 1209 13 6.883 1.867 1254 136 6.883

Note: Output variable: 1 total sales; Input variables: 2 material and energy costs, 3 land rent
paid, 4 wages paid, 5 total fixed assets (variables 1-5 measured in thousands of euros), 6
utilized agricultural area (hectares). The number of farmsin parentheses.

Source: own calculations based on IL MOA SR data.
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