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Abstract
Purpose – This paper aims to evaluate the relation between governance and ﬁnancial efﬁciency of credit
unions in Brazil. The study shows how poor ﬁnancial efﬁciency in credit unions may result from undesirable
conﬁgurations in executive management and other variables related to governance.
Design/methodology/approach – The study develops an innovative methodology to classify credit
unions according to the level of governance using indicators of representativeness and participation,
leadership, management and supervision. This methodology integrates the use of multiple correspondence
and cluster analysis. The study then applies stochastic frontier models to analyze how governance affects the
indicators of ﬁnancial efﬁciency.
Findings – The results highlight that better governance substantially increases the efﬁciency of credit
unions in terms of a higher level of credit operations per institution.
Originality/value – The paper uses a pioneering survey applied by the Central Bank to almost the total
population of credit unions in Brazil. The results highlight how to operationalize a subjective and broad
concept related to cooperative governance to identify the remarkable impacts of good governance practices on
the ﬁnancial efﬁciency of credit unions.
Keywords Credit unions, Cluster analysis, Corporate governance,
Multiple correspondence analysis, Stochastic frontier model
Paper type Research paper

1. Introduction
This study analyzes the ﬁnancial efﬁciency of credit unions in Brazil based on their level of
governance [1]. The main hypothesis is that an undesirable structure at the executive
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management level and in other variables related to governance would result in poor
ﬁnancial performance. Although the objective of the institution is not to generate proﬁt,
given that it must operate at or obtain results that mirror ﬁnancial equilibrium, it can be
assumed that they do not operate at full capacity in terms of credit operations. This negative
performance can be evaluated according to variables related to the leverage ratio by
observing the fundamental ﬁnancial activity of these institutions: credit supply.
Credit unions play an important socio-economic role in the Brazilian ﬁnancial system,
usually providing individual ﬁnancial loans at lower interest rates when compared to
traditional bank institutions (Ferreira, Gonçalves, & Braga, 2007). The supply of credit is
based on collective savings and reaches a public that would otherwise be excluded from the
ﬁnancial market due to a lack of collateral. Nonetheless, credit unions operate in a highly
competitive and dynamic sector and must continuously adapt to survive in a market that
tends toward concentration. At the same time, these institutions need to present ﬁnancial
results that justify their social role (Da Silva, Leite, Guse, & Gollo, 2017). In such a
competitive environment, credit unions need to operate efﬁciently, which means maximizing
results, reducing costs and increasing economies of scale (Da Silva et al., 2017).
For cooperatives that are not able to operate efﬁciently, the only alternative to avoid
liquidation may be to join a larger and more efﬁcient cooperative. The sector witnessed a
huge concentration in the last decade. The number of credit unions in Brazil grew
substantially in the 1990s and 2000s, reaching 1,461 cooperatives in 2007 (Pinheiro, 2008).
Since then, the number of credit unions has declined continuously, reaching 925
cooperatives in 2018 (Banco Central do Brasil, 2018). Meanwhile, the number of cooperative
members has steadily grown, reaching 10 million in 2018, compared to 3.5 million in 2008
(Paiva & Santos, 2017).
Studies on the performance of cooperatives – including credit unions – in Brazil highlight
the low efﬁciency and the importance of the volume of resources on their ﬁnancial
performance (Bressan, Braga, & Bressan, 2010a; Ferreira et al., 2007; Vilela, Nagano, &
Merlo, 2007). A difﬁculty inherent in these evaluations is the use of appropriate indicators to
measure the ﬁnancial performance of credit unions, given that proﬁt-making is not an
objective of these institutions. Bressan, Braga, Bressan, and Resende Filho (2010b) proposed
new indicators to analyze risk management, the creation of ratings and the insolvency of
credit unions in Brazil. Barroso (2009) also analyzed the distribution of surplus funds among
members, suggesting that the pattern of distribution is directly associated with the
cooperative’s stage of development.
The level of governance may also be fundamental to the ﬁnancial performance of the
institutions. According to Silveira, Perobelli, and Barros (2008), the level of ﬁnancial
leverage of companies is directly related to their governance practices; more speciﬁcally,
regarding the access to information and the quality of its content, the structure of the
advisory board and ownership structure. Bertucci, Bernardes, and Brandão (2006) also
highlight the low level of governance in companies in Brazil, which is largely associated
with the low level of protection of minority investors. According to Almeida, Santos,
Ferreira, and Torres (2010), the composition and functioning of the advisory board are the
main problems in Brazilian companies, given that very few have external and independent
advisors.
This study analyzes the relation between governance and the ﬁnancial efﬁciency of
credit unions, making two principal contributions to the literature. First, it presents a new
methodology to typify and analyze the cooperatives’ performance and organizational
structure: their level of cooperative governance. Second, it explores the use of stochastic
frontier models to evaluate how “cooperative governance” affects the efﬁciency of credit

unions. The analyses highlight innovative information obtained from surveys conducted by
the Central Bank of Brazil on Brazilian credit unions and on their annual reports taken from
the Accounting Plan of the National Financial System Institutions (COSIF), also compiled by
the Central Bank (Banco Central do Brasil, 2009).
The study provides a better understanding of the relation between the size of
cooperatives and attributes associated with the level of personal interference on their
decision processes. The results conﬁrm the positive impact of cooperative governance on the
cooperatives’ ﬁnancial performance. The study also provides elements for further regional
analysis, indicating the positive results for cooperative governance and the ﬁnancial
performance in the south region of Brazil, which opens up a path for new investigations on
the link between social capital and cooperativism.
2. Literature review
2.1 Technical eﬃciency of credit unions
Few studies have evaluated the relationship between governance and the ﬁnancial
performance of credit unions. Studies evaluating the ﬁnancial efﬁciency of credit unions are
more common. Ferreira et al. (2007), for example, investigated the performance of ﬁnancial
cooperatives and mutual organizations in the state of Minas Gerais based on the concept of
efﬁciency in the institutions’ activities. Their sample contained 105 institutions and used
data envelopment analysis (DEA) with product orientation. The model developed by
Ferreira et al. (2007) was based on two concepts of efﬁciency: technique and scale. The most
relevant determinants of efﬁciency identiﬁed by the authors were capitalization, working
capital, leverage and proﬁt generation.
Da Silva et al. (2017) also applied DEA to analyze the economic and ﬁnancial
performance of the largest credit unions in Brazil. The authors highlighted that the capacity
for growth in loan activity to cooperative members is positively related to both the rates of
economic and ﬁnancial performance and the loan capacity dispensed to its members. The
authors then emphasize that increases in the ﬁnancial and economic performance would
provide a relative advantage for credit unions by increasing the availability of resources
within the cooperative and the ability to provide loans to the associate members.
Carvalho, Diaz, Bialoskorski Neto, and Kalatzis (2015) highlighted how size and
management practices might affect the survival and longevity of credit unions in Brazil. The
size, proxied by total assets, showed to be strongly associated with lifespan. Funding and
investment management also showed to be more important than traditional indicators of
ﬁnancial efﬁciencies, such as banking proﬁtability, return on assets and credit proﬁtability,
in determining longevity and risk of market exit. According to the authors, credit unions
must conciliate cooperative principles and requirements imposed by the market and
competition, and a higher level of activity and loyalty among members may be a key factor
in determining better beneﬁts and, therefore, lower proﬁtability.
International studies also highlighted the importance of size and ﬁnancial risk on the
efﬁciency of credit unions. Martínez-Campillo, Fernández-Santos, and Sierra-Fernández
(2017) analyzed the factors that may have affected the technical efﬁciency of Spanish credit
unions during the 2008 ﬁnancial crisis. The study highlighted that the most efﬁcient credit
unions are those with a greater proportion of branches concentrated in urban centers; are
larger; and are less capitalized and therefore face a lower ﬁnancial risk. The study also
emphasized the difﬁculty in quantifying the indicators of ﬁnancial performance and the lack
of indicators that measure the quality and other qualitative aspects of credit union banking
activity.
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2.2 Governance of credit unions
The literature has also focused on methodologies to measure governance and management
practices, as these variables tend to be associated with ﬁnancial efﬁciency. For example,
Barroso (2009) developed a methodology to typify credit unions according to the distribution
of their surplus funds: via deposit into the member’s account; as an additional share of the
entity’s capital stock; and via the distribution of surplus of statutory reserves or
“indivisible” provisions. Based on a sample of just seven rural credit unions, the author
identiﬁed “trapping” mechanisms, which can be applied by the cooperative’s executive
management to members. These mechanisms take place via the distribution of capital stock,
or non-distribution to generate reserves and provisions, resulting in the institution retaining,
at least temporarily, resources that the members have the right to receive.
On the one hand, the author did not detect a signiﬁcant relationship between the type of
cooperative and return on equity, suggesting, therefore, no relation between ﬁnancial
performance and the type of distribution of net surplus predominant in the institution. On
the other hand, the size of the institution determined how surplus was distributed: the larger
ones making the majority of payments via bank deposits; and the smaller cooperatives
striving for growth and increased patrimony, and retaining a large amount of resources via
capital shares, or directly to its equity.
Bressan, Braga, Bressan, and Resende-Filho (2012) explored the security controls used by
credit unions on “member-customers” in the form of “security deposits.” Security deposits,
also known as a “credit guarantee fund,” represent a safeguard for ﬁnancial institutions and
their members. Using the principal-agent (P-A) approach, the authors detected the existence
of moral hazard when the board of directors and/or managers (A) are likely to disregard the
potential risk of insolvency: they are aware that the deposits can be covered by insurance
administrated by an external entity (P).
Krieg (2003) analyzed the inducing factors of cooperative governance in American credit
unions. The author characterized three main categories of policy control: cooperatives
managed by “sponsors”; self-administered, considering a dominance of members that lend
or borrow money [2]; and those lead by market control when there is external competition
for the ﬁnancial resources and services provided by the credit unions. The study concluded
that “spreads” (in this case, the difference in rates on loans and deposits) were related to the
type of control agent in the credit unions.
A more recent and growing area of literature has focused on the role of governance on
credit unions’ performance, such as the effects of the board’s members and membership
involvement (Maia et al., 2019). In Canada, Guerrero, Lapalme, Herrbach, and Séguin (2017)
identiﬁed a positive relationship between the effectiveness of credit union boards of
directors at fulﬁlling the oversight role (monitoring function) and their level of
conscientiousness and identiﬁcation with shareholders. Jones and Kalmi (2015) highlighted
a positive relation between membership rate, given by the ratio of members’ overall
customers [3] and the performance of ﬁnancial cooperatives in Finland. McKillop and
Wilson (2015) highlighted that a sustainable growth of a credit union would require an
appropriate and adaptive regulatory and supervisory framework. According to the authors,
effective credit union governance also depends on the willingness of members to exercise
their rights of ownership, expressing their views to the board of directors and holding them
accountable for the performance of the credit union.
The main difference of our study compared to these prior studies regarding the
governance and management of credit unions refers to the broader deﬁnition of governance.
We used data from a survey that explored the most varied components of the concept of
internal governance, obtained from data supplied by Brazilian credit unions. It is possible to

detect some similarities between the methodology employed in this analysis and that
adopted by Khiari, Karaa, and Omri (2007). These authors used some governance indicators
obtained from the “code of good practice,” to determine a sound level of “good governance.”
They analyzed a sample of 320 American companies listed on the stock market and used
factor analysis to select the most relevant unobserved variables. The stochastic frontier
analysis was used to estimate the effect of unobserved variables of governance on the
ﬁnancial performance of these companies.
The literature cited often uses proﬁt generation to measure the ability to generate a
surplus, which is a characteristic of credit union efﬁciency. Our study avoids the direct
approach of proﬁt generation as an isolated proxy of efﬁciency, choosing to use an indicator
of ﬁnancial performance related to the return on equity and disregarding the cases with no
positive returns. The objective is to show that administrative failures can result in
unsatisfactory economic performance, instead of testing if the distribution of surplus
behaves differently in non-proﬁt organizations in comparison to what the theory predicts in
the case of proﬁt-led ﬁrms.
3. Material and methods
Information obtained from the cooperative governance survey, conducted by the Brazilian
Central Bank (BACEN) in the second half of 2007, was combined with data on public
accounts, extracted from the COSIF 4010/4016 and also compiled by the BACEN. The ﬁnal
sample contained information from 1,199 cooperatives. The data were an obligatory
requirement of the regulatory body and made up observations obtained from 86% of the
credit unions active in the Brazilian economy at the time.
The cooperative governance survey carried out in 2007 marked an important time for the
sector in Brazil. First, it marks the period when the number of cooperatives reached a
historical peak (Banco Central do Brasil, 2018). Since then, the number of credit unions has
decreased as a result of the concentration in the sector. Second, because this survey was
carried out soon after the establishment of a special unit in the BACEN to work with the
supervision of cooperatives (in 2005), which has since then applied a wide-range of
supervisory activities aiming to promote good practices of governance and management.
Thus, this data set provides a unique source of information to analyze aspects of governance
that may be related to ﬁnancial efﬁciency and, most likely, to the survival of credit unions.
The questions in the cooperative governance survey were subdivided into three principal
sections:
(1) representativeness and participation (RP), with 30 variables;
(2) strategic leadership (LS), with 17 variables; and
(3) management and supervision (MS), with 23 variables.
Each categorical variable presented two or more categories, which resulted in a total of 229
categories of analysis. This study will only highlight the most relevant categories to
understand the differences between the dimensions and groups of analysis. A complete
description of the questionnaire and response categories can be found in Banco Central do
Brasil (2009, pp. 191-240).
The structure of associations between the cooperatives and the multiple qualitative
response categories of the cooperative governance survey was obtained by using
multivariate analysis techniques. First, we used multiple correspondence analysis (MCA) to
reduce the dimensionality of the associations between the multiple qualitative response
categories. Next, we used cluster analysis (CA) to deﬁne groups of credit unions (governance
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groups) in such a way that the patterns of association among the response categories were
homogeneous within and heterogeneous between the groups.
The association between the governance groups and the ﬁnancial indicators was then
analyzed using descriptive analyses and stochastic frontier (SF) models. The SF models
allowed us to estimate both the determinants of the ﬁnancial performance (production
function) and the technical efﬁciency of the governance groups.
3.1 Multiple correspondence analysis
MCA is an extension of correspondence analysis, which allows one to analyze the pattern of
association of several categorical variables. Based on a contingency table with multiple
combinations of qualitative categories, MCA eliminates the use of redundant information
and determines the number of relevant dimensions that must be considered to understand
the structure of associations in the response categories (Greenacre, 1984). MCA is based on
the technique of principal components: a reduced number of dimensions is obtained to
explain a greater proportion of the information presented in the data (Cuadras, 1981). After
identifying the principal dimensions (components) that better represent the data structure,
MCA simpliﬁes the understanding of the structure of associations of the response
categories.
The MCA uses singular value decomposition to decompose the basic structure of a
matrix into eigenvalues and eigenvectors. The technique decomposes the differences
between the categories of interest (distances x 2) into:
 eigenvalues that represent the partial contributions of each dimension to explain the
total variability of the data; and
 eigenvectors that represent geometric projection plans (Greenacre & Hastie, 1987).
Each eigenvalue represents the relative importance of its respective dimension and how
much of the total inertia (variance or dispersion) it explains. The total inertia corresponds to
the average differences (distances) between the multiple combinations of frequencies and the
average frequency of the population (average proﬁle).
The geometric dispersion of the categories in the space deﬁned by the dimensions of
MCA describes the patterns of association between the qualitative variables. Groups of
categories close to one another present similar patterns of relationship (Hoffman & Franke,
1986). In turn, the closer the response category’s vector location is to the origin; the more
similar the category is to the average proﬁle.
3.2 Cluster analysis
The main dimensions resultant from MCA were used in CA to classify the credit unions and
the response categories into relatively homogeneous groups of cooperative governance.
Cluster analysis deﬁnes hierarchical groups of observations within a population. A series of
methods can be employed in this process, all of which are based on the same principle of
hierarchical grouping. At the beginning of the process, each element represents a cluster.
The two closest clusters are united to form a new cluster that substitutes them. This pattern
follows until there is only one left. The way to calculate the distance (or dissimilarity)
between clusters differentiates the available methodologies.
Our study adopted Ward’s grouping method, an aggregation strategy based on the
analysis of variances within and between the groups. The objective of Ward’s method is to
create hierarchical groups in such a way that the variances within the groups are minimized
and the variances between the groups are maximized (Crivisqui, 1999). The aggregation

criteria of each stage of the technique consists of ﬁnding the next class that minimizes the
variability within a new group. To understand the sums of the squares within the groups,
they tend to be divided by the total sum of the squares (total variability) to represent a share
of maximum variability (R2 semi-partial).
At the beginning of the process, the degree of generalization is zero (all the observations
are distinct from each other), and at the end of the process, we have 100% generalization (all
observations are similar to one another). The researcher must deﬁne the number of groups to
be used in the research considering the degree of generalization that will be adopted. In this
respect, we took into consideration both criteria, analyzing the losses and gains of each one.
3.3 Stochastic frontier model
The SF models were initially developed by Aigner, Lovell, and Schmidt (1977) and Meeusen
and Van Den Broeck (1977) to estimate the inefﬁciency associated with a traditional function
of production (or cost). In other words, when yi is the production (or cost) of company i
(output) and xi a vector of k explanatory factors (inputs), the function of production or costs
would be given by:
lnyi ¼ xi b þ ei

i ¼ 1; ::; n

(1)

The SF model allows us to disaggregate the error ei into two speciﬁc components:
(1) aleatory shocks (vi), resultant, for example, from an unexpected or unobserved
factor; and
(2) components associated with technological inefﬁciency (ui).
In other words:
lnyi ¼ xi b þ vi  ui

(2)

The shock vi is assumed to be independent and identically distributed, and independent of
ui. In the case of a production function, ui is positive and represents technological
inefﬁciency. In other words, ui represents a factor which contributes to the ﬁrm’s inability to
attain the maximum feasible production. In the case of a cost function, ui is negative and
represents the inefﬁciency of cost, i.e. a factor the contributes to the inability to attain the
minimum feasible cost. The functions usually used to represent the probability density of ui
are half normal, truncated normal, exponential or gamma (Coelli, Rao, & Battese, 1998).
An extension of the SF model consists of predicting the component associated with
inefﬁciency (ui) as a function of a vector zi of the characteristics, such as administrative
experience or cooperative governance (Battese & Coelli, 1995). In other words, we will have:


vi N 0; s 2v
(3)


ui N þ m i ; s 2u

(4)

m i ¼ zi d

(5)

In this case, ui presents normal positive distribution with an average value m i conditional to
the characteristics zi, and d is a vector of coefﬁcients to be estimated. The estimation
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strategy consists of maximizing the function of log-likelihood conditioned to thevector of
coefﬁcients b and d, and to the parameters s 2 ¼ s 2v þ s 2u and g ¼ s 2u = s 2v þ s 2u (Battese
& Coelli, 1995).
In addition to deﬁning the determinants of production and efﬁciency, a particularly
useful analysis using the SF model is the estimation of technical efﬁciency. Based on
equation (2), the production (or cost) yi can be given by the product of three components:
yi ¼ expðxi b Þ  expðvi Þ  expðui Þ

(6)

The product of the ﬁrst two components – exp(xi b )  exp(vi) – deﬁnes the production
possibility frontier, i.e. the level of production considering a hypothesis of total productive
efﬁciency. In turn, the inefﬁciency component exp(–ui) represents the distance to the
production possibility frontier as a result of inefﬁciency. Based on this analysis, we can
extract one of the most common measures of technical efﬁciency, TEi (Coelli et al., 1998):
TEi ¼

yi
¼ expðui Þ
expðxi b Þ  expðvi Þ

(7)

In the case of a production function, TEi assumes a value between 0 and 1, which represents
the ratio between the observed production for i and its maximum expected production. In
other words, TEi represents the share of the maximum production attained by i. In the case
of a cost function, the value of TEi is between 1 and inﬁnity and represents the ratio between
the observed cost and the minimum cost. Thus, the closer TEi is to 1, in both situations, the
closer i is to total efﬁciency.
4. Results
4.1 Cooperative governance
The MCA was applied independently to each section of the cooperative governance
questionnaire (RP, LS and MS). Null answers were treated as an additional response
category, as these situations may also highlight a situation of low governance. For example,
answers could be null because the person responsible for ﬁlling out the questionnaire lacked
adequate technical knowledge or because the mechanism under evaluation was inexistent in
the cooperative. The cooperatives with a high number of null answers were excluded so that
the multivariate analysis would not be too heavily inﬂuenced by extreme values [4].
We selected the main dimension of MCA of each section to represent the multiple
relationships between the cooperatives and the qualitative categories in the respective
section of the questionnaire. The principal dimension of RP represented 6.7% of the total
variability (inertia) of the information; the principal dimension of DI represented 8.6% of the
total variability, and the principal dimension of MS represented 8.1% of total variability.
Even though the contribution of one dimension alone to explain the patterns of the
relationship of a section may initially seem low, the multiplicity of variables and situations
deﬁned by the categories of analysis must be considered. Thus, one variable alone that
represents, for example, 7% of the totality of associations of the RP section, cannot be
considered as having low discriminatory power. Furthermore, the decision to represent the
most important dimensions when deﬁning governance patterns prevents the subsequent
classiﬁcation of cooperatives by cluster analysis from generating overly heterogeneous
groups, with no evident pattern of deﬁning the most relevant variables in the questionnaire.
The principal dimension of each section obtained from the MCA is brieﬂy described
below:







Representativeness and participation (RP): dimension positively associated with the
high participation of members in the meetings prior to Annual General Meetings
(AGM), the realization of periodic and systematic meetings with members, the
existence of a speciﬁc project to form new leaders among the members and the
realization of educational programs on cooperative/ﬁnance. This dimension was
negatively associated with the absence of measures to stimulate the participation of
members in the meetings and with members that use the cooperative like any other
ﬁnancial institution. In other words, the greater the value of this dimension, the
better the level of governance related to the representativeness and to the
participation of the members at the governance and management levels – including
in meetings – given the greater commitment and inclusion of members in decisionmaking and positive actions of the cooperative in terms of educational programs
and member training.
Leadership (LS): dimension positively associated with the absence of an Advisory
Board (AB) and to the answers considered qualitatively negative, or not answered,
in relation, for example, to the adequate conduction of administrative issues by the
director or executive, to the method of remuneration of members of the AB/Board of
Directors and to the function of executive director accountability regarding control
bodies and internal control (such as the AB and Fiscal Advice). This dimension is
negatively associated with the existence of formal mechanisms to evaluate the AB
and/or director-president. Thus, the greater the value of this dimension, the greater
the association between the cooperative and the inadequacy of structures veriﬁed
by the section of the questionnaire referring to leadership (strategy – primarily
related to the effectiveness of the Advisory Board). The lower the value of this
dimension, the greater the cooperative’s commitment to periodic evaluations of the
Advisory Board and/or director-president.
Management and supervision (MS): dimension positively associated with the
existence of better management remuneration structures related to gains in: number
of members; capital stock, equity or deposits [5]; the existence of internal audits; and
null answers in relation to members’ motivation to participate in the AB and
encouragement to apply to be on the AB. This dimension is negatively associated
with a lack of speciﬁc training for ﬁscal advisors, the inexistence of a regular
process to make new advisors aware of cooperative activities and a lack of planning
with deﬁned objectives. Therefore, the greater the value of this dimension, the better
the results regarding the cooperative’s mechanisms of remuneration, planning and
effectiveness of actions carried out by AB members, the adequateness of internal
audit structures and other forms of supervising administrative actions. On the other
hand, low values of this dimension are associated with the absence of
administrative management and planning mechanisms, a lack of training, planning
and other aspects to induce effective AB activities.

The three principal dimensions of MCA were used as grouping criteria by CA, adopting
Ward’s minimum variance method. We used two measures to validate the clustering
structure (internal validation): R2 and semi-partial R2. The R2 measures the extent to which
the groups are different from each other: the higher the R2, the higher the proportion of the
total variability (joint variance of three principal dimensions of MCA) explained by the
clusters. The semi-partial R2 measures how similar the cluster elements are to each other:
the lower the semi-partial R2, the more homogeneous the cluster elements are.
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Figure 1.
Dispersion of
cooperatives
according to MCA
dimensions and AC
classiﬁcation

Based on the measures of internal validation and the analytical limitation imposed by the
cluster structure, we selected ﬁve groups of cooperative governance. The cluster
presented a reasonable explanatory power: the average differences between the selected
groups represented approximately 69% of the total variability of the three dimensions
(R2). Moreover, the cluster elements are equal to each other: semi-partial R2 equals 2.8%,
i.e. the inclusion of an additional cluster would add little information to explain the total
variability.
Figure 1 shows the dispersion of cooperatives in the space deﬁned by the three
dimensions of the MCA, presented in Figure 1. Although CA does not allow us to establish a
scale of differences between the selected groups, we deﬁned a hierarchy based on the
average variable values of each dimension:
 Group 1 (C1) – High-High-High Governance (147 institutions, 12.4% of the total): the
cooperatives in this group tend to represent the best results in the three sections, i.e.
a relatively high level of governance in RP, LS and MS.
 Group 2 (C2) – Medium-High-High Governance (157 institutions, 13.3%):
cooperatives with a good performance in LS and MS, inferior only to Group 1. This
group, however, presents moderate results of RP, which are inferior to those in
Group 3.
 Group 3 (C3) – High-Medium-Medium Governance (147 institutions, 12.4%):
cooperatives with a good performance in RP (only inferior to group 1), moderate
performance in DI and MS, inferior to those in Group 2.
 Group 4 (C4) – Medium-Medium-Low Governance (523 institutions, 44.2%): the
most expressive group, concentrating cooperatives that present a low performance
in MS and relatively moderate performance in RP and LS. These results are only
higher than those of Group 5.
 Group 5 (C5) – Low-Low-Low Governance (210 institutions, 17.7%): cooperatives
that tend to present the worst levels in the three sections.

Some positive characteristics that qualify the groups with high levels of governance were
also found in intermediary groups. In general, the ﬁrst three (the best) groups of cooperative
governance (38% of cooperatives) presented relatively high levels of governance, while the
bottom two (the worst) groups (62% of cooperatives) presented moderate or low levels of
governance.
A more detailed description of the groups was obtained from the original variables
presented in the questionnaire. Groups 1 and 3 were considered more advanced in RP, with
greater member participation. The main characteristics that distinguished these groups
were: the implementation of actions to encourage members to participate in general
meetings; meetings prior to the AGM and other types of meetings with members; member
access to channels of information and communication to make their participation viable, and
the predominance of institutions with educational programs on cooperatives, ﬁnance and
the formation of future leaders.
The cooperatives in Groups 2 and 4 presented moderate performances in RP. The second
group presented some better results, such as a greater presence of formal measures to
restrict members in political-partisan posts. Among the characteristics that were similar in
both Groups 2 and 4, it is worth mentioning: the majority of institutions take some form of
action to encourage members to take part in general meetings, and approximately 40% of
participants in the groups mentioned the existence of electoral committees to choose
executive managers in AGMs.
Group 5 presented the worst performance in RP: negative characteristics associated to
the lack of actions taken to increase member participation in general meetings; the nondisclosure, prior to meetings, of the names and elective posts of the candidates; and the nondisclosure, in the majority of institutions, of any educational programs related to
cooperatives, ﬁnance and the formation of leaders.
The best performances in LS were observed in the cooperatives in Groups 1 and 2. The
ﬁrst group stood out due to the greater presence of regulations regarding reelection.
The principal characteristics that distinguish Groups 1 and 2 from the others were: the
predominance of regulation on transactions with related parties [6]; and control over the
hiring of supervisors and managers. Groups 3 and 4 showed moderate performances in LS.
The third group presented a relatively superior performance, for example, in terms of the
regulation of statutory body actions. Some characteristics that distinguished Groups 3 and 4
are: the existence of criteria to deﬁne director remuneration [7]; relatively high participation
(around 35%) of operations with members of the board of directors; and the existence of
procedures to pass the information on to new administrators. Group 5 stood out for its
negative performance that denotes low levels of governance in LS, such as lack of regulatory
actions on operations with the board of directors; no follow-up on actions taken by executive
management and managers; and the absence of procedures to pass on information to new
administrators, in approximately half of the group.
The cooperatives in Groups 1 and 2 presented better performances in MS, differing from
the others with more adequate levels of internal control and managing credit operations; and
better conditions in which the role of ﬁscal advisor can be exercised. Group 3 presented
moderate performance in MS, contrary to the groups with poorer performance (4 and 5) in
terms of the following characteristics: the existence of reports speciﬁcally for members;
training for ﬁscal advisors; and planned participation of substitutes in AB meetings. Group
4 registered slightly higher levels of MS than Group 5, in terms of the existence of planning
with outlined targets and a code of ethics. The unsatisfactory performance of these two
groups was also seen in the absence of programs associated with social and/or
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environmental responsibility; the lack of participation from substitutes in AB meetings; and
inadequate internal control structures and procedures related to managing credit operations.
4.2 Financial performance of the governance groups
Table 1 presents the percentages and average values of selected socioeconomic indicators.
The distribution of the groups across the ﬁve Brazilian regions conﬁrms expectations
concerning regional differences in the models of Brazilian credit unions. The best results
were seen in the Southern region, with the largest share of cooperatives in the groups
qualiﬁed as having relatively higher levels of governance (64% of cooperatives in Groups 1,
2 and 3). The institutions in the Central-West region presented, on average, better
performances than the other regions, with the exception of the Southern region.
The number of members is a proxy for economic and ﬁnancial capital. In spite of the aim
to preserve the cooperative and equitable relation terms, cooperatives must reach the largest
public possible to remain competitive on the ﬁnancial market. Even though there is no clearcut hierarchy between the groups, there is a well-deﬁned pattern of differences between the
average number of members in cooperatives with high and medium level governance
(Groups 1, 2 and 3) and low governance (Groups 4 and 5). For example, the average number
of members in Group 1 is more than ﬁve times greater than Group 5. Larger credit unions
must operate more efﬁciently, using more adequate governance tools. Also, increases in the
membership may result in increasing learning gains in management.
In turn, there was no direct relationship between the number of employees and the level
of governance. Larger institutions may present economies of scale vis-à-vis the presence of
better governance structures. As a result, the largest institutions have fewer members/
employees than smaller ones. Despite no signiﬁcant differences between the average
numbers of members/employees among the groups, the difference in the cooperatives with
low levels of governance stood out. An extreme situation was seen in the group with the

Variable

Table 1.
Percentages and
average values of
diverse
characteristics
according to
cooperative
governance groups
(values in
parentheses
represent the results
of the statistical
tests)

1

2

No. of cooperatives

112

124

Region (Row %)
North
Northeast
Central-west
Southeast
South

4.7
8.6
14.7
6.6
27.1

14.0
10.3
26.7
12.6
14.8

No. of members

7,402 (A)

3,765 (B)

No. of employees

41.2 (A)

No. of members/employees

185.2 (B)

23.7 (AB)
160.3 (B)

Cluster
3
109

4

5

391

130

18.6
12.1
16.0
6.6
22.0
( x 2=155.1)***
4,647 (B)

55.8
58.6
34.7
51.3
31.4

7.0
10.3
8.0
22.9
4.7

2.051 (C)

1.354 (C)

32.0 (AB)

16.8 (B)

164.1 (B)

217.8 (B)

30.1 (AB)
392.3 (A)

Notes: ***Signiﬁcance at the 0.1% level by the test x 2 for the contingency tables, (A) (B) (C) (D) (E):
represent the hierarchy of the average values. Averages with the same letter are not signiﬁcantly different
from the signiﬁcance level of 5% by the Duncan test
Source: Research data

lowest level of governance (Group 5), that presented a value more than two times greater
than the groups with medium and high levels of governance.
The results presented in Figure 2 provide an initial view of the relationship between the
governance groups and cooperative performance. The ﬁnancial indicator used in this
analysis is the leverage ratio: the ratio between the net loans (excluding provision for loan
loss) and the institution’s equity [8]. Higher leverage is expected to represent better ﬁnancial
performance. The cooperatives in the groups with the highest levels of governance
presented the best performances, meaning a higher concentration of values of leverage ratio
on the right side of the distribution. Cooperatives in C1 presented the highest leverages. The
result does not eliminate, however, the occurrence of low leverage in cooperatives of this
same group, that occurs at a lower rate than in the other groups. Cooperatives in C3
presented a similar performance to C1, with close modal values and lower dispersion of
leverages in the inferior and superior extremes. Also, with a similar performance, the
cooperatives in C2 stood out with greater dispersion of leverages and concentration of
values inferior to those in groups C1 and C3.
Groups C4 and C5 presented performance levels inferior to the others, with high
frequencies of low leverages, above all for the cooperatives in C5. The dispersion in C4 is
greater, i.e. although there is an elevated concentration of low leverages, there is, when
compared to C5, higher participation of cooperatives with superior leverage. The higher
level of leverage of C3 compared to C2 can also be associated with the larger size of the
institutions in the group in terms of number of members.
In the next step, we analyzed the ﬁnancial performance and technical efﬁciency of
cooperatives based on the estimates of a SF model. The dependent variable was the log
of the net loans (credit operations  loss provision). The determinants of the production
function were: log of the number of members, a proxy for the cooperative size; log of the
number of employees, a proxy for labor; a log of changes in the cooperative’s average
equity in the period (average equity þ lowest average value þ 1), thus considering
cooperatives with negative equity, which represents a proxy for the cooperative’s
capital.
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The frontier model assumes that the inefﬁciency component (ui) only presents positive
values, given that inefﬁciency represents a loss in credit operations with the situation of
total efﬁciency determined by the size, amount of labor and capital of the cooperative. Also,
the inefﬁciency component was considered to be dependent on: region, represented by four
binary variables to deﬁne ﬁve regions (the South used as the reference); and governance
group: represented by four binary variables to deﬁne the ﬁve groups of governance (C5 used
as the reference).
Table 2 presents the estimates for the SF model. The results highlight that, holding other
factors constant, the credit operations tend to grow more than proportionally to the cooperative’s
equity, showing average growth in operations of 1.1% for each 1% growth in equity.
The number of employees is also an important determinant of credit operations. The
operations tend to increase by 0.5% for each 1% increase in the number of employees.
Undoubtedly, cooperatives register a higher number of employees when they increase in
size. However, this happens without detriment to economies of scale, since larger
cooperatives have more employees, but at proportionally diminishing rates. The estimate
associated with the number of members was insigniﬁcant in the frontier model; to some
extent, due to the strong collinearity with the cooperative’s equity, another explanatory
variable adopted in the model.
^ i ), the signiﬁcant estimate for
Regarding the decomposition of the residuals (^e i ¼ ^v i  u
g indicates that the variability related to inefﬁciency (s 2u ) plays an important role in the
total variability of the errors (s 2v þ s 2u ). In other words, the variability of the errors is not
Variable

Table 2.
Maximum likelihood
estimation for
coefﬁcients of the
stochastic frontier
model

Constant
ln (Members)
ln (Employees)
ln (Equity)

b
2.707
0.024
0.492
1.099

Constant

Z
8.192

Production function ln (credit Operations - Provision)
Sb
t
0.505
5.361
0.023
1.044
0.020
24.203
0.034
31.928
Inefﬁciency Function (u)
t
SZ
4.962
1.651

p
*
0.297
*
*
p
0.099

Region
CO
NE
NO
SE

6.641
7.811
5.403
4.737

3.116
3.562
2.421
2.272

2.131
2.193
2.231
2.085

*
*
*
*

Group
1
2
3
4

7.732
9.940
6.831
4.859

3.418
4.574
3.016
2.072

2.262
2.173
2.265
2.345

*
*
*
*

4.966
0.982

2.374
0.009

2.092
109.721

*
*

s v2
g
No. of cooperatives
log-likelihood
LR test for u
Average efﬁciency
Note: *Signiﬁcance at 5%
Source: Research data

807
610.102
297.352
0.670

only a result of random shocks of the production function but also the inefﬁciency
components of the model.
The average efﬁciency of the cooperatives (TE ) was nearly 67%. The estimates also
suggested an evident growth in efﬁciency related to good governance. The cooperatives of
the ﬁrst four groups present substantially superior levels of efﬁciency compared to the last
and most precarious governance group. Efﬁciency is greater, above all, for the cooperatives
in Groups 1 and 2. In terms of the geographic location, the cooperatives in the Southern
region tend to present higher levels of efﬁciency, followed by the cooperatives in the
Southeast. The most inefﬁcient are those in the Northeast and Central-West.
5. Discussion and conclusions
There are a number of empirical challenges related to this area of study, particularly those
related to the evaluation of credit union performance and to the deﬁnition and selection of
variables to characterize cooperative governance. The ﬁrst challenge is related to identifying
characteristics relevant to deﬁning good governance practices regarding representativeness
and participation, leadership and management and supervision. The literature on
cooperative governance is still limited, hampering any strategy to deﬁne a criterium based
on pre-established or theoretical assumptions. In this respect, we used MCA to identify the
most relevant dimensions to explain the differences in governance between the credit
unions. MCA also opened up the possibility to extend this research, in demonstrating the
items in the questionnaires that stood out in terms of evaluating governance in credit
unions, in detriment to other items that did not enable the differentiation of institutions
according to the objectives of this study.
Furthermore, the use of both multiple correspondence and cluster analyses allowed us to
identify relatively homogeneous patterns of governance. We identiﬁed ﬁve groups of
cooperatives that signiﬁcantly differed in the dimensions of representativeness and
participation, leadership and management and supervision. Cooperatives in Groups 1 and 3
presented the best results for representativeness and participation, a dimension that is
associated with the mechanisms that stimulate the active participation of members. Prior
studies have already suggested that membership participation is an important dimension to
explain the ﬁnancial performance and good governance practices of credit unions (Jones &
Kalmi, 2015; McKillop & Wilson, 2015). Cooperatives in Groups 1 and 2 presented the best
results for leadership, management and supervision. These dimensions are associated with
the effectiveness of the advisory board and with mechanisms of remuneration, planning and
adequateness of internal audit structures and other forms of supervision of administrative
actions (monitoring function). In particular, prior studies have highlighted the importance of
the monitoring function in corporate governance, as it is responsible for protecting
members’ interests against potential opportunism from managers (Guerrero et al., 2017).
The groups of corporate governance obtained in our analyses were largely associated
with important socioeconomic indicators. For example, the groups of cooperatives with
higher levels of governance prevailed in regions more familiar with rules and culture of
cooperativism, particularly the Southern region. These groups of good governance also
showed to have a larger number of members and to present better management practices,
proxied by the ratio between the number of members and employees. The existence of
higher levels of governance in larger credit unions may reﬂect the existence of economies of
scale. Prior studies have also highlighted how size and management practices may affect the
efﬁciency and longevity of credit unions (Carvalho et al., 2015; Martínez-Campillo et al.,
2017).
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The estimates of the SF model highlighted signiﬁcant and relatively consistent patterns
in the relationship between good governance practices and the ﬁnancial performance of
credit unions. Our results indicated that the groups with higher levels of governance do
operate more efﬁciently, based on the concept of a higher number of credit operations (net of
loss provision) per cooperative. We can highlight the strikingly low efﬁciency of the group
of cooperatives presenting the lowest levels of governance for all dimensions of analysis
(participation, leadership, management and supervision), which is represented by 210 credit
unions (18% of the total). Not surprisingly, these cooperatives are also predominantly small
in size (low economies of scale advantages), present the highest average number of members
per employee (bad management practices) and are concentrated in the Southeast region,
which is not historically known for credit unions. The results of the SF model also
highlighted the importance of the total equity on ﬁnancial performance. This result may
reﬂect the fact that it is necessary to strive for constant growth to obtain and make viable
the construction of efﬁcient structures of management and governance and, as a result, reap
future beneﬁts.
In sum, this study made both empirical and theoretical contributions to the literature on
governance of credit unions. The main empirical contribution was the ability to evaluate the
relation of a complex and subjective concept of cooperative governance and the ﬁnancial
efﬁciency of credit unions. In this respect, the joint use of MCA and CA was able to provide
groups of analysis that consistently differed in terms of socioeconomic characteristics and,
more importantly, indicators of ﬁnancial performance.
The main theoretical contribution was to prove that governance does affect ﬁnancial
efﬁciency, and differences are remarkably high between credit unions in Brazil. As ﬁnancial
efﬁciency is a key component for the survival in a highly competitive sector that tends
toward concentration, our ﬁndings provided important information for policies oriented to
the credit cooperativism in Brazil. Particularly, the importance of recommending better
management and governance practices for credit unions, as these institutions play a key role
in the ﬁnancial system and the process of economic development as a whole. The research
derived from this survey provided important insights into the monetary authority (BACEN)
to improve resolutions regarding the corporate governance of credit unions in Brazil,
including details on the incentive structure, management compensation policy and the
management structure.
Finally, the study also presents a roadmap for future research. In particular, the need for
additional studies to understand how poor governance may have inﬂuenced the survival
rate of credit unions in the period of strong concentration since 2008. Further studies might
also focus on the existence of reverse causation between ﬁnancial performance and
governance, i.e. if cooperatives with better performance are more likely to adopt better
governance practices. This reverse causation may be more relevant in the post-2008 period
of concentration, when governance may have become more important for survival in a
competitive market.
Notes
1. The Brazilian Institute of Corporate Governance deﬁnes governance as: “the system in which
organizations are driven, monitored and incentivized, involving the relationships between owners,
the advisory board, board of directors and legislative bodies” (Instituto Brasileiro de Governança
Corporativa, 2009).
2. Patin and McNiel (1991) produced a similar analysis, referring to the dominance of cooperative
borrowers and lenders.

3. It is worth mentioning that, under the Brazilian Law and Regulation applied over credit unions, it
is not possible for these institutions to operate in ﬁnancial activities with non-member customers.
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4. Of the 1,199 cooperatives initially present in the sample, 15 presented 5 or more null answers and
were therefore eliminated from our analysis.
5. Keeping in mind its central objective of providing members with the highest quality ﬁnancial
service, providing remuneration to executive management may be undesirable from a ﬁnanceaccounting standpoint, and may be seen as a diversion from the purpose of the institution. Other
mechanisms to measure performance can be used, such as increases in the number of members,
in capital, in credit and/or deposit operations.
6. Operations with board of directors: commercial operations, credit concession or other economic
activity of the entity with related party (individual or company) to a member of statutory organs
or executive management.
7. Small-sized institutions may not have the economic requirements to provide remuneration to
administrative/ﬁscal advisors. However, in the sense of minimizing agency conﬂicts, it is
desirable to construct an incentive system in relation to the development of the institution.
8. The ﬁnancial data on average leverage were obtained from the ﬁnancial data registered by
the institutions in accounts 1.6.0.00.00-1 Credit operations and 6.1.0.00.00-1 Equity. Thus,
Leverage = Credit operations/Equity. It is interesting to note that the sum of credit
operations used excludes the loan loss provisions, which incorporates the variable of quality
of credit operations to this concept of leverage. Regarding provisions for credit operations,
see Resolution CMN 2.682/99.
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