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ABSTRACT

Agricultural cooperatives have the main goals of meeting the economic, social and cultural needs
of their members. Although they do not seek profits, they must be competitive since they com-
pete with other cooperatives and companies in the market. In this sense, the search for technical
efficiency to give cooperatives a better market position contrasts with the difficulty these organi-
zations face in obtaining foreign capital to enable greater investments. There is little empirical evi-
dence, however, of the relationship between financial constraints and technical efficiency in these
organizations. According to theoretical assumptions, this relationship could be positive or neg-
ative. Thus, this paper analyzes the impact of financial constraints on the technical efficiency of
Brazilian agricultural cooperatives. For this, we used two metrics to measure financial constraint
and analyzed panel data on 68 Brazilian agricultural cooperatives for the 2005-2014 period. De-
spite the theoretical predictions, our main results suggest there is no evidence that financial con-
straints affect technical efficiency. This result can be explained by the characteristics attributed to
Brazilian cooperatives, that is, the fact they deal with different commodities (multi-purpose) and
do not have strong demand for investments (technology). This paper contributes to the literature
both by providing new empirical evidence regarding the relationship between technical efficiency
and financial constraints and by introducing a new metric for analyzing financial constraint in the
context of cooperatives.

Keywords: financial constraints; technical efficiency; agricultural cooperatives.

A restricao financeira afeta a eficiéncia tecnica das cooperativas agricolas?
evidéncias para o Brasil

RESUMO

As cooperativas tém como objetivo principal atender as necessidades econdmicas, sociais e
culturais de seus membros. Embora ndo visem lucro, € necessario que sejam competitivas ten-
do em vista que concorrem com outras cooperativas e empresas no mercado. Neste sentido,
a busca por uma eficiéncia técnica que confira as cooperativas um melhor posicionamento de
mercado contrasta com a dificuldade que essas organizagdes enfrentam para obter capital ex-
terno. Capital este potencialmente capaz de viabilizar maiores investimentos. Existem poucas
evidéncias empiricas, no entanto, que verificaram se (e o quanto que) a restri¢cao financeira pode

1 Obs.: Esta pesquisa foi apresentada e publicada (em versao em portugués) nos Anais do XIX USP International Conference in Accounting.

|  Eni:Ref.Cont. | UEM-Parana | v.40 | n.3 | p.79-95 | setembro/dezembro 2021 |




80 = VANESSA SCHAEFER = JOAO PAULO AUGUSTO EGA s MARCELO BOTELHO DA COSTA MORAES = AMAURY JOSE REZENDE

impactar a eficiéncia técnica nessas organizagoes. Os pressupostos tedricos apontam que esta
relacao pode ser tanto positiva quanto negativa. Assim, este artigo tem como objetivo analisar o
impacto da restricao financeira na eficiéncia técnica das cooperativas agropecuarias brasileiras.
Para isso, foram usadas duas métricas para medir a restricao financeira e, posteriormente, esti-
mou-se um painel de dados com 68 cooperativas agricolas brasileiras para o periodo 2005-2014.
Nossos principais resultados sugerem que nao ha evidéncias de que a restricao financeira afeta
a eficiéncia técnica das cooperativas brasileiras. No geral, é possivel que este resultado possa
ser explicado pelas caracteristicas atribuidas as cooperativas brasileiras, isto &, o fato de lidarem
com diferentes commodities (multi-propdsito) e de ndo apresentarem uma demanda robusta por
investimentos (tecnologia). O presente artigo contribui para a literatura tanto ao fornecer novas
evidéncias empiricas a respeito da relacao entre eficiéncia técnica e restricao financeira quanto
ao introduzir nova métrica para analise da restricao financeira dentro do contexto de cooperati-

vas.

Palavras-chave: restricao financeira; eficiéncia técnica; cooperativas agropecuarias.

1 INTRODUCTION

Cooperatives are “people-centered enterpris-
es owned, controlled and run by and for their
members to realize their common economic,
social, and cultural needs and aspirations” (IN-
TERNATIONAL COOPERATIVE ALLIANCE,
2013). The main goal of cooperatives is not
profit. Instead, they aim to meet members’ eco-
nomic and social needs through the products
and services they offer (BENOS et al., 2018).
This makes cooperatives able to promote the
integration of communities in the dominant
economy, but in order to achieve this purpose,
it is important to analyze their performance, as
pointed out by Xaba, Marwa and Helm (2019).

However, cooperatives face competition from
both companies and other cooperatives, offer-
ing product and services. Most prior findings
provide evidence that cooperatives are less
efficient than companies (GRASHUIS, 2018;
BRANDONO, DETOTTO; VANNINI, 2019).
This competition makes cooperatives search
for external financing in order to invest in as-
sets, increase efficiency and ensure market
position (BIALOSKORSKI NETO, 2006, 2012)

In Europe and the United States, many coop-
eratives have changed their capital structure
to bring external investors as a response to
agricultural industrialization and competition
(CHADDAD; COOK, 2004). In this new capital

structure, they can obtain financial resources
and make the investments required to maintain
efficient operational structures (CHADDAD;
COOK, 2004). In Brazil, however, cooperatives
are legally forbidden from obtaining equity in-
vestments, leading to the question of how they
make investments.

According to Rodrigues et al. (2018), the opti-
mal agricultural cooperative capital structure is
still an open question, especially those in the
state of Parana. The cooperatives need to use
their own resources (payment for members’
shares and retained residuals) and those of
creditors (lenders). This causes limitations on
cooperatives’ ability to obtain financial resourc-
es in two ways.

First, the members do not have incentives to in-
vest more in shares because of the “one-mem-
ber, one-vote” democratic principle (HANS-
MANN, 1996; CHADDAD; ILIOPOULQOS,
2013), as well as because the members’ share
of returns is limited in 12% per year, accord-
ing the Brazilian Cooperatives Law (COOK,
1995; MAIETTA; SENA, 2010). Therefore, it
is common, mainly in the first years, for coop-
eratives to retain residuals to obtain resourc-
es (CHADDAD; COOK; HECKLEI, 2005; RO-
DRIGUES et al., 2018).

Second, as shown by Chaddad, Cook and
Hecklei (2005), Goncalves, Braga and Ferreira
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(2012) and Li, Jacobs and Artz (2015), agricul-
tural cooperatives are financially constrained.
Their cost to obtain external financial resourc-
es is higher than for companies. This occur be-
cause of the vague ownership rights and the
information asymmetry between cooperatives
and creditors (CHADDAD; COOK; HECKLEI,
2005; GONCALVES; BRAGA; FERREIRA,
2012; LI; JACOBS; ARTZ, 2015).

In this context, do financial constraints impact
agricultural cooperatives’ performance and
survival? Can financial constraints impact their
efficiency? In the literature, there is no consen-
sus about these questions. On the one hand,
empirical evidence shows that the resource
scarcity decreases investments in assets and
technological innovation, so the production
units become inefficient (DERCON, 1996). On
the other hand, resource scarcity can encour-
age managers to create process that improve
the use of resources and avoid waste (NICK-
ELL; NICOLITSAS, 1999; MAIETTA; SENA,
2010). For example, Maietta and Senna (2010)
found that financial constraints positively im-
pact Italian wine cooperatives’ efficiency. The
authors argued that the lack of external finan-
cial resources leads the members to reduce
inefficiencies in the production process to de-
crease losses.

However, unlike Italian cooperatives, most Bra-
zilian agricultural cooperatives have a varied
product portfolio. The cooperatives diversify
their portfolios to meet the needs of the mem-
bers instead of improving their market posi-
tion by reducing risks and taking advantage
of market opportunities (GONCALVES; BRA-
GA; FERREIRA, 2012). Besides that, Brazilian
cooperatives are not legally allowed to obtain
equity from external investors. This traditional
structure increases the probability that they will
be financially constrained (CHADDAD; COOK;
HECKLEI, 2005; GONCALVES; BRAGA; FER-
REIRA, 2012). Thus, here we investigate the
following research question: How do financial
constraints impact Brazilian agricultural coop-
eratives’ technical efficiency?

We conducted panel data analysis pertaining
to 68 Brazilian agricultural cooperatives in the
state of Parana from 2005 to 2014. These are
the latest data available in the Observatory
of Cooperative Organizations (Observatorio
do Cooperativismo - OBSCOOP)?, provided
by the Cooperatives Organization of Parana
(OCEPAR). The cooperative organizations in
other Brazilian states do not provide financial
information.

Parana is located Brazil's South region and it
has large participation in the nation’s agricul-
ture. It is responsible for 20% of the vegeta-
ble origin and animal feed production in Bra-
zil (LAUERMANN et al.,, 2018). Nationwide,
agriculture accounts for nearly 25% of gross
domestic product (GDP) (Cooperatives Or-
ganization of Parana, 2017), and agricultural
cooperatives contribute 50% of the country’s
agricultural GDP (BRAZILIAN AGRICULTURE
MINISTRY, 2016). In Parana, agricultural coop-
eratives are responsible for 56% of agricultural
GDP (COOPERATIVES ORGANIZATION OF
PARANA, 2015).

Our results show there is no evidence that fi-
nancial constraints affect the technical efficien-
cy of agricultural cooperatives in Parana. This
result proved robust to additional testing. We
argue that the Brazilian context explains our
results, especially, two points. First, most Bra-
zilian cooperatives work with more than one
type of commodity, requiring different opera-
tional structures, and consequently influencing
technical efficiency (GUZMAN; ARCAS, 2008).
Second, there may be no strong technologi-
cal needs of Brazilian cooperatives. In view of
a possible lack of greater demand for invest-
ments in technology, it is reasonable to ques-
tion the ability of financial constraints to affect
the technical efficiency of cooperatives. In oth-
er words, cooperatives have sufficient ability to
structure their internal capital to finance their
investments without compromising technical
efficiency.

2 OBSCOORP is a research center managed by the professors and
students of the University of Sdo Paulo —Ribeirao Preto Campus.
They collect and process financial and other data from cooperatives
in Brazil.
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Finally, our paper contributes to the literature
from both the methodological and empirical
standpoints. First, we have developed a new
metric to analyze the financial constraints of
agricultural cooperatives. Second, we present
empirical evidence on two important aspects in
the cooperative context: external capital con-
straint and technical efficiency.

This paper is organized in five sections includ-
ing this introduction. Section 2 discusses the
theoretical background and the research hy-
pothesis; Section 3 demonstrates the research
methods; Section 4 presents and discusses
the results; and Section 5 concludes.

2 THEORETICAL FRAMEWORK

A firm is financially constrained when, due to
its difficulty of attracting external resources, its
investments rely on internal cash generation
(ALMEIDA; CAMPELLO; WEISBACH, 2004;
KAPLAN; ZINGALES, 1997). Because of the
lack of resources, Ottaviano and Souza (2017)
argue that the financial constraints limit firms’
innovation, growth and performance.

The financial constraint phenomenon is a
widespread market feature (AMBROZIO et al.,
2016). It occurs because of information asym-
metry. Financial intermediaries require high
risk premiums to provide capital in situations
where they do not know the risks underlying
the business and the borrower's management
skills (Ambrozio et al., 2016). This problem is
more intensive in agricultural cooperatives
since their ownership rights are vague, so they
have difficulties to obtain resources from their
members and from financial intermediaries
(CHADDAD; COOK; HECKLEI, 2005).

In the first case, when the members buy their
shares, they acquire the right to vote in meet-
ings by the democratic principle and receive the
residuals based on patronage (HANSMANN,
1996; CHADDAD:; ILIOPOULQS, 2013). How-
ever, they do not receive a return based on

the share value, so they do not have incentive
to buy more shares (MAIETTA; SENA, 2010).
Cook (1995) called this the horizon problem.

Because of the horizon problem, some coop-
eratives, mainly in their early years, decide
to retain the residuals as members’ shares
(CHADDAD; COOK; HECKLEI, 2005). With the
retained residuals, they have resources to in-
vest in assets (CHADDAD; COOK; HECKLEI,
2005). When the cooperative transforms the
residuals into members’ shares, it increases
the value of its equity, which is generally con-
sidered a guarantee to obtain loans. However,
since the members’ shares are redeemable,
the cooperative becomes financially unstable,
from the creditors’ point of view (CHADDAD;
COOK; HECKLEI, 2005).

Therefore, cooperatives may have difficulties to
obtaining external capital due to the following
factors: i) the existence of redeemable shares
(BIALOSKORSKI NETO, 2000; GONCALVES;
BRAGA; FERREIRA, 2012); ii) the Brazilian
bankruptcy law does not apply to cooperatives,
so creditors do not have any guarantee they will
obtain partial recovery if the cooperative fails
(BIALOSKORSKI NETO, 2000; GONCALVES;
BRAGA; FERREIRA, 2012); iii) the multiple
members’ roles in the cooperative (suppliers,
clients, owners and administrators) makes
ownership rights dispersed, so it is difficult for
creditors to monitor the cooperative’s perfor-
mance (GONCALVES; BRAGA; FERREIRA,
2012); and iv) non-professionalization of man-
agement, generating distrust of creditors in re-
lation to the efficient management of resources
(BIALOSKORSKI NETO, 2012).

In Parana, Gongalves et al. (2012) found that
agricultural cooperatives are more financial-
ly constrained than agricultural companies.
The authors argued that this result might be
the effect of the lack of definition of property
rights in cooperatives, posing additional risk
for lenders and no return on investment from
members’ standpoint. Therefore, cooperatives
can be considered financially constrained for
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two reasons: lack of own capital and informa-
tion asymmetry between the cooperative and
creditors (CHADDAD; COOK; HECKLEI, 2005;
GONCALVES; BRAGA; FERREIRA, 2012; LI;
JACOBS; ARTZ, 2015).

One of the immediate consequences of the
restriction on capital is the increased cost of
capital of cooperatives. According to Maietta
and Sena (2010), this increase can influence
performance by increasing production costs
and, consequently, decreasing the profits and
waste that each member receives at the end
of the year.

In addition, financial constraints can affect in-
vestment capacity and efficiency (DERCON,
1996). Agricultural cooperatives need to invest
in specific assets to store or benefit the mem-
bers’ production (HENDRIKSE; VEERMAN,
2001), and without access to financial resourc-
es they may have difficulties in maintaining
an efficient productive structure (CHADDAD;
COOK; HECKLEI, 2005).

Porter and Scully (1987) classified economic
efficiency into allocative, technical and scale.
Technical efficiency means the firm’s ability
to obtain the maximum output given a set of
inputs; allocative efficiency means the firm’s
ability to use its inputs in optimal proportions
given their relative prices (SOUZA; BRAGA;
FERREIRA, 2011); and scale efficiency in-
volves the firm’s ability to choose the right lev-
el of output (SEXTOW; ISKOW, 1988). In this
study, we consider the concept of efficiency as
the level of performance that can be achieved
by an economic unit according to its production
possibilities (GUZMAN; ARCAS, 2008). Be-
cause of this, we analyzed technical efficiency.
We argue that if the cooperatives are financial-
ly constrained, they need to use the resources
available to achieve optimal output.

However, financial constraint may be a limit-
ing factor to maximizing results (KOMICHA;
OHLMER, 2007), because firms invest more
in low-risk and low-productive assets than in

high-risk and potentially high-productive assets
(DERCON, 1996). In Brazil, Braga and Ferreira
(2011) found that small cooperatives invest in
short-term activities which are less risky and
provide lower return because they do not have
their own resources and also do not have ac-
cess to credit. On the other hand, large cooper-
atives have more internal resources and have
greater and cheaper access to external financ-
ing, so they invest in technology development
to increase efficiency level (SOUZA; BRAGA,;
FERREIRA, 2011; RODRIGUES et al., 2018).
In the long term, Li et al. (2015) explained that
the credit restriction can have negative implica-
tions for the survival and growth of agricultural
cooperatives.

Thus, based on the assumptions listed above,
we argue that financially restricted coopera-
tives have more difficulties to acquire technol-
ogy and sustain efficient asset structures than
others that are not financially restricted. Thus,
we formulated the following research hypothe-
sis:

H1: Financial constraints negatively impact
Brazilian agricultural cooperatives’ technical
efficiency.

On the other hand, Maietta and Sena (2010)
showed that financial constraints positively
impact ltalian wine cooperatives’ technical ef-
ficiency. The main argument for this result is
that the financial constraint can act as an in-
centive for the members to apply the scarce re-
sources more efficiently (NICKELL; NICOLIT-
SAS, 1999). Nevertheless, Maietta and Sena
(2010) concluded that the impact of financial
constraint can be different for each type of co-
operative. In Brazil, cooperatives adopt the tra-
ditional organizational form (without external
investors) and have a diversified portfolio (not
only a single product, such as wine). Because
of this, we argue that the relationship between
financial constraint and technical efficiency in
Brazilian agricultural cooperatives might be dif-
ferent from the Italian context.
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3 METHODOLOGY

This study analyzes the impact of financial con-
straints on agricultural cooperatives. First, we
use data envelopment analysis (DEA) to mea-
sure the technical efficiency index of cooper-
atives. After that, we estimate an unbalanced
panel data regression to identify the possible
impact of financial constraint on technical effi-
ciency.

Our initial sample contained 74 agricultural co-
operatives from Parana. We excluded cooper-
atives that did not have enough financial data
to calculate all variables and those that showed
negative equity. Thus, our final sample was
composed of 68 cooperatives and 514 obser-
vations. We analyzed data from 2005 to 2014,
obtained from OBSCOOP, which has a stan-
dard chart of financial accounts for all cooper-
atives. These data are the last complete data
available from OBSCOOP. After 2014, cooper-
atives did not send more financial information,
and before that, only cooperatives from Parana
sent information regularly for all years. The co-
operatives from other states sent information
only for some years, so we were not able to
carry out panel data analysis with them.

The following subsections address the tech-
nique for measuring the technical efficiency of
agricultural cooperatives, as well as other vari-
ables used in the model.

3.1 MEASUREMENT OF TECHNICAL
EFFICIENCY

Data envelopment analysis (DEA) was de-
veloped by Charnes, Cooper and Rhodes
(1978) and subsequently extended by Banker,
Charnes and Cooper (1984). It is a nonpara-
metric mathematical programming technique
that aims to measure the efficiency relative of
productive units, called decision making units
(DMUs). The nonparametric technique as-
sumes that the production function, which re-
lates the output produced with the inputs con-
sumed, is unknown (GUZMAN; ARCAS, 2008).
According to Xaba et al. (2019), DEA is a wide-

ly used method to measure the efficiency of
agricultural cooperatives.

In summary, through linear programming, DEA
builds an efficient production frontier starting
with selected inputs and outputs. Efficiency is
determined by the distance of each DMU in re-
lation of the efficient frontier (NEVES; BRAGA,
2015). Furthermore, DEA has a series of mod-
els with different interpretative forms. There are
two models that stand out: the CRS (constant
return to scale) model, or the CCR model, ac-
ronym of Charnes, Cooper and Rhodes (1978),
which presupposes constant scale returns; and
the VRS model (variable returns to scale), or
BCC, developed by Banker, Charnes and Coo-
per (1984). The orientation can be to input or
output (NEVES; BRAGA, 2015).

Like Neves and Braga (2015) and Soboh et al.
(2012), we adopted a BCC model with output
orientation, which seeks to maximize output
with a given amount of inputs. Our DEA mod-
el considered the multipurpose characteristics
of Brazilian agricultural cooperatives (NEVES;
BRAGA, 2015), since to meet the needs of all
cooperative members, they operate with more
than one product type, as well as offer differ-
ent kinds of service (BIALOSKORSKI NETO,
2012). We used the Stata software to measure
the efficiency index.

Our BCC model was as follows:
maxg 3,

Subject to:
dy; — YA <0,
—x; + X1 <0,
NiA=1
-1 <0

Where y; is a vector (m x 1) of product quanti-
ties of the i-th DMU; x; is a vector (kx1) of input
quantities of the i-th DMU; Y is a matrix (n x
m) of products of n DMUs; X is a matrix (n x
k) of inputs of n DMUs; A is a vector (n x 1) of
weights; and ¢ is a scalar with values greater
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than or equal to 1, thus indicating the efficiency
score of the DMUs. In this case, a value equal
to 1 indicates the relative technical efficiency
of the i-th DMU in relation to the others, and a
value greater than 1 indicates relative techni-
cal inefficiency, while (¢ -1) indicates the pro-
portional increase in the products that the i-th
DMU can obtain (keeping the amount of inputs
constant). Last, we calculated 1/¢ to obtain
each DMU’s technical efficiency score, ranging
from 0 to 1 (NEVES; BRAGA, 2015).

We selected inputs and outputs based on pre-
vious studies that analyzed technical efficiency
of agricultural cooperatives and on accounting
variables available in Brazilian cooperatives’
financial statements. We present these vari-
ables below:

Output (Y)

a) Gross revenue, measured by total
revenues (SOUZA; BRAGA; FERREIRA,
2011; SOBOH; LANSINK; VAN DIJK,
2012; NEVES; BRAGA, 2015).

Inputs (X)

a) Operating expenses (NEVES; BRAGA,
2015).

b) Fixed assets, measured by total fixed
assets of the current year (NEVES;
BRAGA, 2015).

3.2 PANEL DATA REGRESSION

After measuring technical efficiency of cooper-
atives with DEA, we estimated panel regres-
sions. Thus, the dependent, independent and
control variables included in the model are pre-
sented below.

3.2.1.Dependent variable — technical effi-
ciency (ef_tec)

As shown in 3.1 item, we calculated the techni-
cal efficiency variable through DEA (BCC mod-
el) for each cooperative in each year.

3.2.2. Independent variable - financial con-
straint

A firm is financially constrained when it can-
not raise external credit with satisfactory cost
to invest, and thus must depend on internal
resources (investment-cash flow sensitivity)
(ALMEIDA; CAMPELLO; WEISBACH, 2004;
ONGORE; KUSA, 2013). There are some diffi-
culties to define good criteria to classify a firm
as constrained or not constraint (DEMONIER;
ALMEIDA; BORTOLON, 2015). Therefore, we
adopted two different methods to identify finan-
cial constraint.

3.2.2.1 Financial constraint 1 (fin_con_1)

For first method, we considered that small coop-
eratives are less known and thus have greater
difficulty obtain financial resources from cred-
itors. Therefore, cooperative size (log of total
assets) was our proxy for financial constraint.
We ranked all cooperatives from the sample,
for each year, according to total assets. Based
on Hadlock and Pierce (2010), Behr, Norden
and Noth (2013) and Ambrozio et al. (2017),
cooperatives positioned in the last (first) four
deciles were considered restricted (unrestrict-
ed). Thus, fin_con_1 is a dummy variable that
assumes value 1 if a cooperative is financially
constrained and 0 otherwise.

3.2.2.2 Financial constraint 2 (fin_con_2)

For the second method, we considered a co-
operative to be constrained when meeting two
criteria: i) negative or zero variation of invest-
ment in property, plant and equipment; and ii)
negative or zero variation of percentage of re-
maining shares available to the members (M).
Table 1 presents the criteria and formula for
each item.

Enf.: Ref. Cont. UEM - Parana v. 40
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TABLE 1. Financial constraint criteria (fin_con_2)

Criteria Formula Source
Negative or zero variation of | (Property, plant and equipment + . .
1 investment in property, plant and | depreciation) , — (Property, plant and Demonier, Almeida and

equipment

equipment + depreciation) , ,

Bortolon (2015)

Negative or zero variation in
2 | percentage of residuals available to
members (M)

(Residuals available to M /Net residuals)
. — (Residuals available to members /
Net residuals)

Demonier, Almeida and
Bortolon (2015)

it—1

Source: developed by the authors.

Net residuals represent the outcome of the
cooperative, that is, all revenues minus all ex-
penses. Residuals available to members ex-
press a value that the cooperative makes avail-
able to members for distribution, after deduc-
tion of legal and bylaw reserves (legal reserve,
technical reserve and other reserves, generally
allocated to investments) and allocation of the
residuals to members’ shares. Cooperatives
usually retain residuals use as capital when
facing financial frictions (RUSSEL; BRIGGE-
MAN; FEATHERSTONE, 2018). Therefore, in
the first criterion, a zero or negative variation of
percentage of residuals allocated to members
could indicate that the cooperative is retain-
ing residuals for future investments. In other
words, if the ratio between the money distribut-
ed to members and the net residuals increas-
es, this may indicate that the cooperative does
not need financial resources and can distrib-
ute them. This argument resembles the logic of
dividend distribution of companies (FAZZARI,
HURBARD; PETERSON, 1988; DEMONIER,;
ALMEIDA; BORTOLON, 2015), since firms
avoid distributing money when there are invest-
ment needs.

In the second criterion, zero or negative vari-
ation of fixed assets indicates that coopera-
tives avoid investing with internal resources
(CLEARY, 1999; DEMONIER; ALMEIDA; BOR-
TOLON, 2015). Both variations (criteria 1 and 2)
show that since cooperatives do not have easy
access to credit, they do not invest in fixed as-
sets and retain part of their outcome to ensure
financial resources for future or unforeseen in-
vestment opportunities. Thus, we considered
that a cooperative is financially constrained if it
meets both criteria. We measured it by a dum-
my variable, fin_const_2, which assumes value
1 if the cooperative is financially constrained
and 0 otherwise.

3.2.3. Control Variables

In order to control others factors that could af-
fect technical efficiency, we inserted in the mod-
el the following control variables: i) size (size);
i) return on equity (ROE); iii) liquidity (/iq); and
iv) financial leverage (lev). Table 2 shows all
variables, calculation formula and theoretical
background.

TABLE 2. Control variables

Variable

Calculation formula

Theoretical background

Size (size) T

Log of total assets

Souza, Braga and Ferreira (2011);
Neves and Braga (2015)

Return on Equity (ROE)

Net residuals / Net equity

Souza, Braga and Ferreira (2011)

Liquidity (/iq) Total assets

(Current assets - Current liabilities) /

Li, Liao and Zhao (2018); Li, Jacobs
and Artz (2015)

Financial Leverage (fin_lev)

Total liabilities / Total assets

Li, Liao and Zhao (2018); Li, Jacobs
and Artz (2015)

Source. developed by the autnors.
Note: 1 Variable used only in Equation 3, together with the variable fin_const 2.
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We introduced the size variable to capture the
impact of resource contribution on coopera-
tive efficiency (SOUZA et al., 2011; NEVES;
BRAGA, 2015). We introduced ROE because
Souza et al. (2011) found it was significant to
separate cooperatives between efficient and
inefficient ones. We decided to control for li-
quidity because high liquidity rates can stim-
ulate productivity and consequently efficiency
(LI; LIAO; ZHAO, 2018). Lastly, leverage also
could reflect credit access of cooperatives (LI;
LIAO; ZHAOQO, 2018) and, in general, leveraged
firms tend to be more efficient and productive in

their use of assets (LI; JACOBS; ARTZ, 2015;
LI; LIAO; ZHAO, 2018).

We highlight that a profitability index, like return
on equity, should be interpreted carefully. In
general, cooperatives do not aim to maximize
profit (LONDERO et al., 2018). However, profit
can be considered an important resource, and
it could indicate the level of effort of cooper-
atives to obtain financial resources (CARVAL-
HO; BIALOSKORSKI NETO, 2008).

We used two models to measure the impact of
financial constraints on technical efficiency of
cooperatives:

tec_ef;r = Po + P1fin_con_1;; + BoROE; . + P3liq;+ + Pulev;, + e;; 2)

tec_efi; = Po + P1fin_con_2;, + Bysize; + P3ROE;  + Byliq; ¢ + Pslev;, + e;¢ (3)

In equation 2, financial constraint is measure
by cooperative size, so the control variable size
does not appear in the model. In equation 3,
we measured financial constraint by the two

criteria of Table 1, so we inserted size as a con-
trol. Table 3 reports all variables and expected
signs.

Table 3. Expected signs of variables

. Expected result .
Variable Theoretical background
Model 1 Model 2

Financial Constraint (-) (-) :géngggaa&%?ol’;lmer (2006); Maietta

. Souza, Braga and Ferreira (2011);
Size (+) Neves and Braga (2015)
Return on Equity (+) (+) Souza, Braga and Ferreira (2011)

- Li, Liao and Zhao (2018); Li, Jacobs
Liquidity (+) (+) and Artz (2015) (2018)
Financial Leverage (+) (+) I:nclj' fﬁza?fofgf‘ 0 (2018); Li, Jacobs

Source: developed by the authors.

4  ANALYSIS AND DISCUSSION OF
RESULTS

4.1 SUMMARY STATISTICS

The sample is composed by 68 agricultural co-
operatives from Parand, representing around
83% of all the cooperatives in the state (OCE-
PAR, 2018). These cooperatives had 67,792

employees and 145,495 members in 2014
(OCEPAR, 2018). They operated with cereals,
livestock, manufactured products, milk, horti-
culture, agricultural inputs, services and others.
Table 4 reports the mean, standard deviation,
minimum and maximum of the sample. The
large dispersion around the mean shows that
the cooperatives in the sample were heteroge-
neous in capital structure and performance.
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TABLE 4: Summary statistic

Variables Obs. Mean Standard Deviation Minimum Maximum
Lev 514 0.631 0.168 0.030 0.987
Liq 514 0.153 0.199 -0.630 0.899
ROE 514 0.050 0.598 -10.374 0.855
Size (logarithm) 514 17.575 2.643 10.820 22.669
Tec_ef 514 0.648 0.282 0.003 1.000

Source: developed by the authors.

Cooperatives in the sample had, on average,
technical efficiency of 64.8%, indicating ineffi-
ciency of 35.2%. There was a big difference in
technical efficiency level between cooperatives,
since the minimum and maximum indexes are
0.003 and 1.0. This result corresponds to prior
findings (68.9%) by Souza et al. (2011) in rela-
tion to agricultural cooperatives from Parana.
However, Italian wine cooperatives were found
to have a technical efficiency level of around
92.0% (MAIETTA; SENNA, 2010), and ltalian
fishery cooperatives’ score was 88% (MADAU,;
PURESI; FULINA, 2018). A possible explana-
tion for this difference between the Brazilian
and the ltalian context may be the number of
commodities traded by the cooperatives (sin-
gle-purpose x multi-purpose)

In a democratic organization, when the het-
erogeneity of the membership increases, the
efficiency of the decision making process de-
creases (BIUMAN; HENDRIKSE; VEERMAN,
2000).

The cooperatives had average financial lever-
age of 63.10%. This means that in general,

external resources financed 63.10% of assets.
Nevertheless, some cooperatives had just 3%
financial leverage, while others had 98.7%.
This result shows that cooperatives adopt dif-
ferent kinds of capital structure strategies.

Likewise, the liquidity variable has a high
standard deviation, and a minimum value of
-0,630 and maximum of 0,899. Some coop-
eratives were relatively large (22.66) and had
good profitability (0.855), while others were
smaller (10.82) and some had a loss on eqg-
uity (-10.374). These finding suggests that the
cooperatives analyzed during the study period
were heterogeneous in their financial and eco-
nomic strategies. There was variety in the kind
of products the cooperatives operated with, so
they required different agroindustrial systems,
and consequently adopted different investment
strategies.

4.2 RESULTS

Before running the panel data analysis, we ver-
ified the model’s adequacy in some tests for or-
dinary least squares (OLS) regression. Table 5
presents the results of the multicollinearity test.

TABLE 5. Variance inflation factor (VIF) test

Variables Jin_con_2 size

Roe Liq Lev

VIF < 10 1.05 111

1.07 1.62 1.55

Source: developed by the authors.

The results in Table 5 indicate absence of mul-
ticollinearity in the data, that is, all the values
were smaller than 10. After that, we tested
sample homoscedasticity by the Breusch-Pa-
gan test. Based on this test, we rejected the

null hypothesis of constant variance (p-val-
ue=0.0055). This means that our data were
heteroscedastic so we needed employ the
most robust model.
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We estimated three robust regression models:
fixed effect (FE), random effect (RE) and gener-
alized least squares (GLS). We used the Chow
test, Breusch-Pagan LM test and Hausman test
to find the most appropriate estimation model
for analysis. First, the Chow test rejected the
null hypothesis (p-value=0.000), so the fixed
effects was more adequate than the GLS es-
timate. Second, the Breusch-Pagan test reject
the null hypothesis (Prob>-chibar2=0.0000), so
the random effects model was more adequate
for the analysis than the GLS estimate. Finally,

the Hausmann test rejected the null hypothesis
(Prob>chi?=0.000), so the fixed effects model
more suitable than the random effects estima-
tion model.

Table 6 reports the results from the robust
fixed-effect regression estimated in the first
model (Equation 1). We used fin_const_1 as
independent variable. The smaller coopera-
tives were considered financially constrained
(positioned in the last four deciles of total as-
sets (logarithmic).

TABLE 6. Regression model estimates — robust fixed effects — Model 1

Coefficient p-value Standard Error
Intercept 0.3293 0.005** 0.112
Fin_con_1 0.2244 0.336 0.231
Roe 0.0623 0.000*** 0.013
Lig 0.2702 0.057** 0.139
Lev 0.3346 0.016** 0.134
Prob > F
A 0.000
R2 Within 11.46%
R? Between 2.71%
R2 Overall 1.37%
R2 Adjusted 11.46%
454
Observations

Source: developed by the authors.

Note: Significance levels: *** 1%, ** 5%, * 10%.

When using fin_con_1 as explanatory variable,
we lost 60 observations®. The results in Table
6 suggest that there is no empirical evidence
that the financial constraint explains the varia-
tion in technical efficiency for the sample coop-
eratives. In Model 1, all control variables were
positive and statistically significant related to
the tec_ef variable.

For Model 2, to give greater robustness to the
study, we estimated a new regression consid-
ering another financial constraint proxy. We
also opted to control firm and time fixed effects

3 We selected only firms’ observations positioned in the first and last
four deciles, so we lost the observations (60) positioned between
fourth and sixth deciles.

(testparm - Prob > F = 0.000) in order to elim-
inate bias caused by unobservable variables
that change over time but are constant over
entities. Table 7 presents the results.
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TABLE 7. Regression model estimates — Model 2

Coefficient p-value Standard Error  Coefficient p-value Standard Error
Intercept 0.261 0.517 0.401 0.0418 0.960 0.840
Fin_con_2 -0.1429 0.518 0.022 -0.0185 0.383 0.021
Size 0.0053 0.803 0.021 -0.0143 0.768 0.048
Roe 0.0617 0.000*** 0.013 0.0655 0.000*** 0.013
Liq 0.4031 0.024** 0.175 0.4642 0.008** 0.169
Lev 0.3659 0.013** 0.143 0.4076 0.004** 0.136
Time Fixed Effect No Yes
Firm Fixed Effect No Yes
Prob > F 0.000 0.000
R2 Within 12.75% 19.99%
R2 Between 27.25% 41.41%
R2 Overall 22.00% 32.96%
Observations 514 514

Source: developed by the authors.
Note: Significance levels:*** 1%,** 5%,* 10%.

The number of observations in Model 2 was
more than in Model 1 because we used the
variable fin_con_2 as a proxy for financial con-
straint. The results were very similar to those
presented in Model 1, that is, there was no sta-
tistically significant relationship between finan-
cial constraint and technical efficiency. Roe,
Lev and Liq presented statistically significant
relationships with technical efficiency while
size did not.

4.3 SENSITIVITY ANALYSIS

In order to give greater robustness to our pre-
vious results, we performed sensitivity test.

First, we considered as financially constrained
those cooperatives classified as constrained in
at least one year from 2004 to 2014 by using
the fin_con_2 method. We argue that if a co-
operative is financially constrained in one year,
probably it will be in others. Second, we per-
formed a regression by controlling the time and
fixed effects of time (Prob> F = 0.000). Table 8
reports the sensitivity test results.

TABLE 8. Estimates of regression models — Model 2 - Sensitivity analysis

Coefficient p-value Standard Error
Intercept 0.0488 0.954 0.839
Fin_con_3 -0.0383 0.140 0.025
Size 0.015 0.757 0.048
Roe 0.0658 0.000*** 0.013
Lig 0.4677 0.007** 0.168
Lev 0.4094 0.004** 0.137
Time Fixed Effect Yes
Firm Fixes Effect Yes
R2 Within 19.83%
R2 Between 45.43%
R2 Overall 36.63%
Observations 514

Source: developed by the authors.
Note: Significance levels:*** 1%, ** 5%, * 10%.
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The results in Table 8 corroborate those pre-
sented in the previous subsection. The financial
constraint and cooperative size did not present
a statistically significant relationship with tech-
nical efficiency while the control variables pre-
sented positive relationships. In summary, our
investigation indicates that financial constraint
of the cooperatives did not seem to be a de-
termining factor to explain technical efficiency,
which does not correspond to prior findings by
Maietta and Senna (2010) in relation to Italian
wine cooperatives, by Madau, Furesi and Pu-
lina (2018) in relation to Italian fishery coop-
eratives, and by Skevas and Grashuis (2020)
in relation to American grain marketing coop-
eratives. The first authors found that financial
constraint was negatively related with technical
efficient, the second showed that bigger coop-
eratives were more efficient than smaller ones,
and the last found that the impact of member-
ship size on technical efficiency was negative
and decreased with increasing size. Therefore,
our results suggest that, unlike in other coun-
tries, in Brazil, specifically in Parana coopera-
tives, there is no empirical evidence that the fi-
nancial constraints of agricultural cooperatives
impact the technical efficiency level.

We argue that the Brazilian context explains
our results, especially in two points. First, Bra-
zilian agricultural cooperatives are generally
multipurpose and trade with more than one
type of commodity. In the Italian studies, the
cooperatives operated only with wine (MAIET-
TA; SENNA, 2010) and fish (MADAU; FURESI;
PULINA, 2018). This distinction requires differ-
ent operational structures, and consequently
can influence the technical efficiency (GUZ-
MAN; ARCAS, 2008). Since members work
with different products in the cooperative and
they participate in the decision-making pro-
cess, there may be disagreements about how
to allocate resources in the operational struc-
ture. Thus, this heterogeneity of preferences
influences the cooperative’s investment be-
havior (COOK, 2018). In Brazilian agricultural
cooperatives, we cannot conclusively argue
that the efficient allocation of resources is re-
lated to credit restrictions. So, it is necessary to

perform additional analyses about this aspect.
However, due to lack of data we cannot expand
this point.

Second, cooperatives typically do not look
to invest in innovation, so they invest less in
technology than conventional firms (MAIETTA,;
SENA, 2010). In 2014, for instance, while 1,206
companies used the tax benefit in Brazilian law
to encourage innovation, just four cooperatives
did so (CALZOLAIO; MEDINA; FORGIARINI,
2018). Therefore, since there are no strong
technological necessities in cooperatives, re-
stricted credit access would not cause severe
loss of investment opportunities. In this way,
cooperatives would not lose efficiency when
facing failure to satisfy immediate investment
opportunities. Actually, cooperatives would
have more time to structure their internal capi-
tal to finance their investments without compro-
mising technical efficiency.

Finally, analysis of the control variables indicat-
ed that greater the return on equity, liquidity and
financial leverage were associated with higher
technical efficiency. Similar results are found by
Souza, Braga and Ferreira (2001) when study-
ing Brazilian agricultural cooperatives. They
found by cluster analysis that return on equity
and the average payment period (debt struc-
ture) explained the classification of coopera-
tives as efficient or not. These results suggest
that the use of internal or external resources
may have mixed effects on technical efficiency.
Li, Liao and Zhao (2018), for example, found
that in Chinese companies, the internal and
outside financing increase firms’ productivity. If
a firm has credit access, the internal financing
effect tends to be low, but if the cash flow is not
enough, the credit access is important for firms’
productivity (LI; LIAO; ZHAO, 2018).

5 CONCLUSIONS

In our knowledge, there is little empirical evi-
dence about the financial constraint effect on
efficiency of agricultural cooperatives. In this
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study, we aim to contribute to the literature by
providing empirical results from Brazilian multi-
purpose agricultural cooperatives. Our aim was
to verify the relationship between financial con-
straint and technical efficiency. The panel data
analysis showed absence of a relationship
between the financial constraint and technical
efficiency in the two estimated models and in
the sensitivity analysis. According to these re-
sults, we cannot affirm that financial constraint
decreases or increases cooperatives’ technical
efficiency score.

Our study contributes to the literature in two
ways. First, our results demonstrate that the
problem of financial constraint faced by coop-
eratives might not be a factor that greatly in-
fluences their efficiency. Although the literature
indicates that financial friction is a problem
faced by agricultural cooperatives, in Brazil,
specifically in the state of Parana, this may not
impair their operational performance. Second,
in methodological aspects, we contribute with
a new method to identify financial constraint
in agricultural cooperatives. This model was
adapted from Demonier, Almeida and Bortolon
(2015) and considered the specificities of co-
operative dynamics.

5.1 LIMITATIONS AND FUTURE
RESEARCH AGENDA

While our study sheds light on technical effi-
ciency of cooperatives, it is possible that these
cooperatives adopt strategies and manage-
ment structures that meet the economic and
social needs of their members, but decrease
the technical efficiency (SOBOH et al., 2009).
Or, on the other hand, these strategies may
contribute to efficiency by maintaining the
members’ commitment to the cooperatives.
This is an open question. Thus, we encourage
future analysis about this aspect. Nowadays,
the measurement of these effects is still limited
by lack of financial data (BENOS et al., 2018).
Therefore, we recommend future qualitative
analysis such as case studies or surveys with

questionnaires and interviews in order to pro-
vide more insights into cooperatives’ financial
behavior and strategy.

Furthermore, the small size of our sample is
a limiting factor. This happened because some
cooperatives did not disclose their financial in-
formation in the period studied, or when they
did, the data were sparse. For further studies,
we recommend increasing the sample size to
cover cooperatives from other Brazilian states
and/or countries.

Finally, if there is no evidence that financial
constraint impacts agricultural cooperatives’
efficiency, does it impact other variables? Are
there other variables explaining the technical
efficiency of cooperatives? Our results and
explanations suggest some possible answers.
The control variables suggest possibility of
mixed effects between financial sources (in-
ternal and external) and efficiency. Most of the
Brazilian cooperatives investigated traded var-
ious commodities, which could affect the tech-
nical efficiency score. So, additional analyses
are needed concerning this aspect. However,
due to lack of data we could expand this point.
For future studies, we encourage addressing
these questions.
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