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Abstract

Purpose — The purpose of this paper is to evaluate the efficiency in financial intermediation and the cost
efficiency in banking service of credit unions in Brazil, based on essentially accounting variables, and to
analyze the temporal evolution of the efficiency of these cooperatives.

Design/methodology/approach — With a sample of 315 cooperatives over the period from 2007 to
2014, this research uses a two-stage process: application of regression models with panel data to verify
which variables are related to the defined outputs, with the reduction of 31 variables to 8 variables in
both models; and application of the data envelopment analysis method to obtain an analysis of credit
unions’ efficiency.

Findings — The results demonstrate a high level of efficiency in financial intermediation, with low variation
over time, associated with a low efficiency in the banking service, in which few cooperatives have remained
efficient over time. In addition, the cooperatives with highest efficiency in financial intermediation were also
the most efficient in providing services.
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Research limitations/implications — This research has some limitations about the capacity of the
proxies used to capture the real effect of the variables and assumptions of economic relations resulting in
restrictions to generalize the results.

Practical implications — Cooperatives are usually analyzed under just one dimension. By separating the
analysis into financial intermediation and banking services, cooperatives that are more efficient in each
dimension can be identified, in addition to analyzing the evolution over time. The authors found that
efficiency tends to be lower in banking services, and few cooperatives remain at the highest level of efficiency
over time in both models.

Social implications — Credit unions provide an important service in the banking and credit market.
Therefore, understanding its operation and the characteristics that influence its efficiency allows a better
management of the cooperatives themselves and a greater understanding of this important segment of the
financial market.

Keywords Credit unions, Efficiency, Financial intermediation, Banking services

Paper type Research paper

1. Introduction

Credit cooperatives are financial institutions based on cooperation, which act in the
capture and distribution of financial resources and in the transfer of values between
economic agents and which make up the Brazilian National Financial System (Sistema
Financeiro Nacional). These organizations are institutions that collect deposits
(BACEN, 2015) and have an activity similar to commercial banks, which meet the credit
demand of borrowers and the expectation of attracting savers and provide financial
services to their clients, such as bank accounts, insurance, transfers, money orders and
more.

According to McKillop, Glass and Fergunson (2002), the greatest strength of these
organizations stems from their philosophy and objectives having a worldwide appeal
coming from a diversity of people who see an advantage in achieving greater self-
sufficiency in the management of their financial affairs. Such organizations aim to meet
the social and economic objectives of their membership, and the excess money
generated by business activities belongs to their associate members (Mckillop &
Wilson, 2011).

The performance and efficiency of credit unions have been assessed in different
dimensions by different authors, such as Vilela, Nagano, and Merlo (2007); Ferreira,
Gongalves, and Braga (2007); Cook and Bala (2007); Glass, Mckillop, and Rasaratnam
(2010); Silva, Gollo, and Rodrigues (2013), Carvalho, Diaz, Bialoskorski Neto, and
Kalatzis (2015) and Bittencourt, Bressan, Goulart, Bressan, Costa, and Lamounier
(2017). Some of these studies proposed methods for evaluating efficiency through
models of global efficiency, price efficiency, technical efficiency, among other
approaches, but they do not use the separation of efficiency analysis between different
models. Still, Porter and Scully (1987) affirm the existence of a common line that
efficiency results from the appropriate choice of the cooperative’s objectives, and this is
measured by matching the marginal benefits for the cooperative association with the
cooperative’s marginal costs.

Abreu, Kimura, Aratjo Neto and Peng (2018) indicate the need for specific models
with relevant results for cooperatives. Thus, having credit unions as the main objective of
generating benefits for the members, this study contributes to assess the efficiency of
these organizations in Brazil under two aspects — in financial intermediation and in the
costs of providing services — based on accounting variables, on their performance for the
benefit of the members, considering the period from 2007 to 2014.



Therefore, the aim of this study is to answer the following question:

Q1. How does the efficiency of financial intermediation and provision of banking
services of Brazilian credit unions behave throughout time?

Efficiency in financial intermediation reflects the financial services including better
prices to the members in terms of borrowing and fundraising rates, which leads to a
spread reduction but does not disregard the need to generate income from the
activity.

On the other hand, cost efficiency in providing services relates to a greater share of
service revenue — considering a greater share of services is not linked to financial
intermediation —to contribute to the generation of surplus in the cooperative, associated with
lower costs related to these services.

The Brazilian studies that addressed the efficiency of credit unions from the perspective
of the cooperative members focused on the volume of credit operations practiced as the main
socioeconomic benefit outcome. However, the importance of including aspects that are not
yet considered and that directly impact the income of the cooperative members is
highlighted, in addition to the consideration of the performance of these organizations aimed
at providing banking services and variables related to the prices practiced by these
organizations in international literature.

Thus, the results of the present study contribute to the literature in the following aspects:

* to evaluate the efficiency of credit unions in the perspective of generating benefits to

members in Brazil;

» to use variables that represent benefits in the aspects of pricing policy, banking
service and capacity to generate income and adding proxies already used in
international literature; and

* to provide a temporal analysis of the evolution of efficiency in this industry.

2. Credit unions
Cooperative members choose to join for economic reasons, with benefits of economic
value including services, products and prices available to those who buy from or sell to
the cooperative (Barton, 1989). In the case of credit unions, Rubin, Overstreet, Beling
and Rajaratnam (2013) consider that the quality of membership gives members the
right to the potential monetary benefits of competitive prices for loans, deposits or
services. For Barton (1989), the benefits also include the distribution of surpluses to
eligible or participating in the form of refunds and dividends on invested capital paid to
members and the salaries paid to employees. For the author, because it is the members
who organize and control the cooperatives, it is usually for them that the benefits are
distributed. Such factors, together, constituted the foundation of the efficiency concept
used in this work.

We assume that credit unions can generate economic benefits to members through three
practices. First, the pricing policy, which assumes that a cooperative should seek the
following:

» to provide a higher rate of return on deposits; and

e charging lower interest rates for loans, resulting in a lower spread (Emmons &
Schmid, 2002).
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Second, providing of banking services, which is common in commercial banks, with
presumably lower bank fees than other financial institutions. Third refers to the distribution
of income (Emmons & Schmid, 2002).

Accepting savings from members, credit unions have characteristics of producer
cooperatives, while in providing loans to members, they have characteristics of
consumer cooperatives (Fried, Lovell, & Eeckaut, 1993; Taylor, 1971). This suggests
higher interest rates on deposits for saving members conflict with the lower interest
rates on loans for borrowing members. To Fried et al. (1993), the lack of unity of
interests makes cooperative models of producers and consumption inappropriate for
credit unions.

As the interests of the saving members are neither more nor less important than the
interests of the borrowing members, it is desirable to avoid attributing, initially, weights for
savings and loan services that a credit union offers to its members (Fried et al., 1993). In
principle, both services are of equal importance in terms of financial intermediation
performance.

However, there are models on the behavior of credit unions that place a strong
emphasis on how the balance in the distribution of benefits among their borrowing
and saving members is achieved, some of which are presented by McKillop and
Wilson (2011). According to the authors, Taylor’s (1971) approach, which focuses on
the extent to which credit unions balance the interests of saving members and
borrowers, creates a problem, because while saving members want the greatest
possible return on invested capital, borrowing members want the lowest cost of credit
possible.

Although there are reportedly three possibilities for users in a credit union — the
fundraiser, the investor and the “fundraiser and investor” of financial resources — the
economic aspects of conflict in these cooperatives are less of an issue than in a common
cooperative (Taylor, 1971). The first reason pointed out by the author is that although there
are similarities in relation to conflicts between current and new fundraisers and between
current and new savers, the relationship between current funders and new savers and
between current savers and new funders is complementary. This is because the demand for
long-term loans represents the maximum source of financial resources for paying interest to
savers, while savers’ financial resources are the lowest cost source for borrowed resources
(Taylor, 1971).

The second reason given by Taylor (1971) is that in credit unions, although members
initially unite for the purpose of lending or saving, they usually do a little of both operations
while they are associated with the cooperative, with the principle of self-help prevailing over
self-interest.

Given the objective of acting in favor of the members’ benefit and the coexistence of
members who borrow and save, the credit cooperative will have a greater efficiency in
generating benefits to the members, in terms of financial intermediation, if it seeks the best
interest to both types. If the cooperative seeks to offer a higher return for investors and a
lower rate for borrowers, in a neutral way, it is not possible to provide the maximum price
benefits for users who are only savers or borrowers. Such an assumption justifies, in this
study, the consideration of two variables of generation of economic benefits to the members
related to the price policy.

This idea agrees with the theoretical analysis of McKillop and Wilson (2011) on the work
of Taylor (1971) that credit unions that seek the simultaneous benefit of both types of
members are more efficient. For the authors, neutrality is less likely to create incentives for



credit unions to discourage the participation of new members and helps to maintain the
institution’s vitality.

Although financial intermediation is the main service provided by cooperatives to
their members, with regard to performance in providing banking services that do
not generate interest, as a way of benefiting members and as financial institutions
that they are, credit unions can offer other services, such as custody, funds transfer,
bank accounts, among others. As the general objective of credit unions also involves
the provision of services for the benefit of members, it is understood that
the performance assessment in these organizations should be done considering
this.

Regarding the concept of providing banking services other than financial
intermediation, the approach used in relation to the definition of inputs and outputs
stands out. According to Holod and Lewis (2011), owing to different possible
approaches to the definition of inputs and outputs in financial institutions, there is a
disagreement between the current models of bank efficiency regarding the use of the
variable deposits as input or as output of the models — a fact which gives rise to the
financial intermediation approach and the production approach. The present study
uses the production approach, in which deposits are treated as output, as they are a
service provided by a bank to its customers. For Berger and Humphrey (1997),
deposits also have this characteristic, as they are associated with a substantial
amount of liquidity, custody, services and payments.

We also believe that the need for surplus generation by the credit union should not
be ignored. Given that, in cooperatives, operations are carried out with their own
members, these organizations do not seek to maximize operational waste. This is
because the “profits” are first distributed in the form of reduced prices for any services
that the organization provides to its members (Milgrom & Roberts, 1992), which
requires operational and financial advantages in providing of services and in the
financial intermediation operations.

Although the capacity to generate income is reduced in cooperatives, a positive
generation of earnings is necessary to enable them to have a good financial status,
survival and growth. According to Quiroga, Bressan and Braga (2005), higher the credit
union’s capitalization better will be the cooperative’s financial status. For Bauer (2008),
the relationship between capitalization and the cooperative’s financial health occurs
because the cooperative’s growth is limited to the required reserves, and the only way
to increase these reserves is through the retention of income. Although this retention
postpones the allocation of the benefit, it reduces the risk of bankruptcy of the
cooperative (Rubin et al., 2013).

We emphasize that the income implies decisions regarding their explicit destination for
the constitution of mandatory and nonmandatory reserves (Brazil, 1971), considering
possible financial losses resulting from insufficiencies in the contribution of members and in
decisions regarding the return to the cooperative members, which must be made in
proportion to the operations carried out by them — which strictly speaking — must be
approved by the general meeting.

Thus, we assume in this work that there is a widespread practice of distributing
income to cooperative members; however, retention also reverts to benefits as a
form of reinvestment, favoring the maintenance of credit union activities in the long
run.
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3. Methodology

Initially, we present the main aspects concerning the technique used for the efficiency
assessment, followed by the presentation and justification of the inputs and outputs used in
the construction of the efficiency assessment models.

3.1 Data envelopment analysis

For the evaluation of efficiency, data envelopment analysis (DEA) was used, a
nonparametric technique that allows the identification, within a set of comparable decision-
making units (DMUs) of the units of production with the best practices, which form an
efficient frontier from the optimization of each individual information (Cook & Seiford,
2009). Thus, each DMU has its efficiency rating obtained in an iterative way, which is
necessary so that the performance of each firm is compared with that of the other
components of the sample (Soares Mello, Angulo Meza, Gomes, & Biondi Neto, 2005).

The efficiency measured by the DEA reflects the ability of a DMU, from a given set of
inputs, to obtain the maximum product or, differently, from a given level of product, to
obtain the lowest use of inputs (Ferreira, 2005).

Despite calculating relative efficiency using a relationship between inputs and products,
the DEA makes no assumptions as to how a DMU converts inputs into outputs (Holod &
Lewis, 2011). According to the authors, this characteristic is especially attractive for
financial institutions, which do not have a well-defined production function.

One of the requirements for using DEA is that DMUs belong to a homogeneous group,
which performs the same tasks with the same objectives and operates in the same industry,
given the same market conditions (Soares Mello et al., 2005). Given the objective of
evaluating the efficiency of credit unions, within their own group in relation to those that
present the “best practices,” the DEA is applicable to the research problem.

In view of the different variables defined as representative of the economic benefits to
cooperative members, owing to the fact that credit unions produce multiple products
through loans and savings activities and provide banking services, the adequacy of the
technique is justified.

The classic DEA models are the Charnes, Cooper and Rhodes or constant returns to
scale (CRS) and the Banker, Charnes and Cooper or variable returns to scale (VRS). Both
have variations resulting from the orientation toward maximizing outputs or
minimizing inputs.

In this study, the DEA model used is the VRS owing to the difference in technology used
in small and large credit unions. According to Coelli, Rao, O’Donnell, and Battese (2005), the
CRS assumption is appropriate when all firms operate at the optimum scale, which is not the
case in the used sample.

Despite the differences between the types of credit unions, we decided to not separate the
different classifications and systems of cooperatives. This option does not impact the
results, as the use of the regression step with panel data for the selection of variables in
the DEA models proves to be statistically significant for the sample, in a way that validates
the homogeneity of the sample for measures of performance used in regressions, allowing its
extrapolation to efficiency models with application of DEA, in an approach similar to
Bittencourt et al. (2017).

We use the VRS orientation for outputs, considering that efficient cooperatives, given the
available inputs, will produce the largest possible product in relation to the others. The
mathematical representation of the model is presented in equation (1):



Max Iy
Subject to

n

Xio — E Xg A >0, V i

=1

n
—hgyj,+ Vi Ak >0, ¥V j
=1

E =1
k=1

A >0, V k

where:
ho = efficiency (ko = 1 Effo) of the DMUj;
Eff, = efficiency of the DMUj in analysis;
Xio and yj, = inputs i and outputs j of the DMUj, respectively;
X and v, = inputs i and outputs j, respectively, of the DMUR, n, &k =1,. . ; and
A = contribution of the DMU % in the target of the DMU,,.

The first restriction, as in the CRS model with product orientation, ensures that the increase
in outputs does not change the current level of inputs; the second restriction ensures that the
increase in each of the outputs does not exceed the frontier defined by the efficient DMUs
and the third restriction is related to the border convexity.

Regarding the efficiency results, the DMU’s efficiency score ranges from 0 to 100, with
the score 100 being interpreted as the maximum relative efficiency and indicates that the
DMU in reference is a benchmark for the others in the analyzed group. Scores below 100
reveal relative inefficiency. The degree of inefficiency given by (100/score —1) x 100,
indicating the proportion of increase in product that the inefficient DMU could have,
maintains the amount of inputs, when compared to the reference DMUs.

For the composition of the efficiency assessment models, the definition of the outputs of
each model, considering the generation of benefits to the members, and the selection, using
regressions with panel data, of the inputs for each model are described in subsection 3.2 and
Section 4, respectively.

3.2 Definition of the outputs of the efficiency models

We selected the following variables from the existing literature related to efficiency and
performance in credit unions so that it sought to reflect the economic benefits to the T1
cooperative, as shown in Table 1.

The efficiency in financial intermediation reflects the provision of banking services and
these services at more affordable prices to the members in terms of fees and does not
disregard the need for surplus generation by the cooperatives.

The efficiency in financial intermediation was carried out using the five proxies as
output variables, which are as follows:

(1) interest rate on loans;
(2) interest rate on deposits;
(3) volume of credit operations with members;
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(4) volume of deposits from members; and
(5) gross income from financial intermediation.

The fact that the cooperative members are associated with their credit union, continuously
capitalizing it, facilitates the reduction of the union’s spread and the better exploitation of its
operational capacity (Ferreira et al., 2007). Thus, following Fried et al. (1993), Wheelock and
Wilson (2013) and Frame, Karels, and Mcclatchey (2003), the interest rate on loans and the
interest rate on deposits were used as proxies of the price policy in the financial
intermediation activity.

Both proxies were used under the assumption, based on McKillop and Wilson (2011) and
Fried et al. (1993), given the coexistence of the two types of members; if the cooperative
seeks the simultaneous interest of both types in a neutral way, it will act more efficiently. It
is noteworthy that in this way it would not be possible to provide the maximum price
benefits for members who are only savers or borrowers.

About the loans, savings and banking services provided by the credit union, these must
be maximized for the benefit of the members. Thus, the greater the volume of credit
operations with members and the volume of deposit from members the better will be the
cooperative will be in its self-sufficiency.

The volume of credit operations is commonly used as an output, generally as the main
one, in studies about the efficiency of credit unions, such as Fried et al. (1993), Ferreira et al.
(2007); Vilela et al. (2007); Bressan, Braga, and Bressan (2010); Silva et al. (2013), Wheelock
and Wilson (2013); Glass et al. (2010) and Cook and Bala (2007).

The volume of deposits collected from cooperative members, following Fried et al. (1993)
and Cook and Bala (2007), was used as an output because of the adoption of the production
approach of efficiency.

The variable gross profit from financial intermediation represents the cooperative’s
ability to generate positive earnings for the credit union through financial intermediation.
The capacity to generate income as an essential factor for maintaining the cooperative’s
activity in the long run is corroborated by Ferreira et al. (2007).

The efficiency of credit unions in providing services that do not generate interest was
carried out considering the capacity to generate surplus through this activity and the
practice of lower costs. As shown in Table 2, only one proxy was used as an output — the
share of service revenue.

For Bressan, Braga, Bressan, and Resende Filho (2011), the importance of service revenue
lies in the fact that the greater the relationship between services and administrative
expenses, the greater the efficiency of the institution. Matias, Quaglio, Lima, and Magnani
(2014) found that, in credit unions, the fees charged for financial management, such as bank
account services, credit cards, credit operations and guarantees provided, among other
services provided to customers, have evolved significantly in the past years.

Thus, the greater the share of service revenue in total revenue and the lower the
administrative expenses, the better will be the credit union performance in the generation of
income. Silva, Leite, Guse, and Gollo (2017) demonstrate the relationship between the
efficiency of credit unions in Brazil with the use of financial measures, especially those of
performance.

3.3 Sample composition

This study used secondary data as a research strategy, and credit unions were analyzed at
the firm level. The initial database is composed of the credit union components of the
database of the Central Bank of Brazil that presented operations throughout the period from
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Table 2.
Sample composition

2007 to 2014. Despite the objective of efficiency in the perspective of generating benefits to
the cooperative, there was no access to the data of the cooperative members, so the
assessment was made from the accounting data of the cooperatives.

The sample composition process is summarized in Table 2.

The elimination of cooperatives that presented negative values for the variable gross
income of financial intermediation occurred because the DEA does not work with negative
values. Portela, Thanassoulis, and Simpson (2004); Freaza, Guedes, and Gomes (2006) and
Lee, Joo, and Park (2017) present other possibilities to work around this limitation.

We choose to keep using the classic DEA models and considering that, in the case of a
transformation of variables, the variable that would need to change is an output variable —
which would require the use of the DEA model as a guide for inputs (Lovell & Pastor, 1995
and Pastor, 1996) — and as the guidance used in this work is for outputs, it was decided to
reduce the sample. According to Freaza et al. (2006), if the number of units under evaluation
is large, the simple exclusion of units that have negative values in resources and products
can be adopted.

To identify outlier firms, we used the interquartile interval owing to the nonnormality of
the analyzed data, and the elimination of outliers occurred in order not to harm the results of
the regressions with panel data (Goncalves, Braga & Ferreira, 2012) and to adapt the sample
to the use of the DEA technique, whose main weakness is the sensitivity to this type of
observation (Cook & Seiford, 2009).

Thus, the results found refer to the range of credit unions in the final sample after the
elimination of probable outliers, whose descriptive statistics of the main sets of accounts are
presented in Table 3:

The indicators that affect the output variables, or performance, in the financial
intermediation activity and in the banking service provision activity of the credit unions
under study were identified based on the evaluation of the impact of the accounting
indicators selected to compete as inputs in the models.

Thus, a set of accounting indicators commonly used to assess banking activities was
applied to assess their significance in the performance of credit unions in generating benefits
for members. We used regressions with panel data for each model, with the output variables
being the dependent variables and the possible inputs being the independent variables.

As the set of indicators presents a wide variety and the results of performance and
efficiency are the same objectives of the research, this step allows an analysis on the
determining factors of the outputs in the DEA model (Table 1). The difference between
performance and efficiency is found in the fact that performance is an absolute measure
obtained through regressions and efficiency is relative, obtaining a result of maximizing the
outputs considering the same inputs.

Initial sample of credit unions

Credit unions in the Central Bank’s database with operations throughout the period 1,068
(—) Credit unions with no available data (282)
(=) Iitial sample balanced for panel data application 786
(—) Outliers (433)
(=) Sample after eliminating outliers 353

(—) Credit unions with negative values for the variable gross profit from financial intermediation in at  (5)

least one of the years

(—) Credit unions with zero for the variable share of revenue from services (33)
(=) Final sample (number of credit unions) 315




We do not give any specific treatment to credit unions that may have incorporations, that
have discontinued their activity or that have changed their profile to free admission
association process during the period under analysis, which is pointed out as a limiting of
this research. Previous studies that examined the effects of mergers and incorporations of
international credit unions on their efficiency show that the effects were mixed, with
improvement and degeneration (Yamori, Harimaya, & Tomimura, 2017).

4. Analysis of results
In Section 4, we present the steps to define the input variables and operationalize the models,
in addition to discussing the results found.

4.1 Input variables of efficiency models

We verified the performance-determining indicators in the financial intermediation activity
and in providing banking service activity of the credit unions represented by the output
variables described in Table 1 by the impact of the accounting indicators that contributed to
input type in the model.

Initially, we calculated 31 indicators considered relevant and commonly used for banking
activity: capitalization, leverage, fixed assets, floating funding, tax and labor liabilities,
investments in credit operations, investments in treasury, coverage with services, funding
costs, administrative costs, profit sharing of other operating revenues, operating income
generation, operating efficiency, operating margin, nonproblematic credits [1], default,
insolvency, provisioning, adjusted net equity commitment, net equity commitment, demand
deposits and savings, funding by long-term deposits, share of revenue from lending and
leasing operations, share of treasury result, spread, general liquidity, asset mismatch,
liabilities mismatch, administrative expenses/total assets, net income/total assets and return
on assets.

To avoid multicollinearity issues, indicators that showed a Spearman’s correlation
greater than |0.80| were eliminated owing to nonnormality in some of the variables used,
leaving 14 indicators. Subsequently, the variance inflation factor test corroborates the
absence of multicollinearity.

The input variables used in the model were those that were significant at 99%
significance in the results of the regressions with panel data and that influence at least one
of the dependent variables with the appropriate sign for the cooperative’s objectives. For
example, the more efficient the cooperative will be, the smaller will be the interest rate on
loans, so the variables that affected the output with a negative sign were defined as inputs.

Statistics Current and noncurrent ~ Permanent assets ~ Total assets Current and
assets noncurrent liabilities
Mean 36,875,141 1,693,577 142,942,817 30,567,926
Standard deviation 47,403,171 1,998,699 185,421,285 40,892,194
Minimum 1,049,212 11,067 3,555,562 769,226
Maximum 298,428,347 16,286,264 1,308,177,118 270,001,377
Statistics Equity Liabilities + equity ~ Gain (P&L) Losses (P&L)
Mean 7,510,165 142,942,817 8,934,135 (7,895,433)
Standard deviation 8,872,691 185,421,285 11,311,600 10,383,243
Minimum 145,570 3,555,562 81,555 (69,582,106)

Maximum 48,409,368 1,308,177,118 73,825,161 (95,023)
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Descriptive statistics
of the final sample




RAUSP
55,3

300

This step allows the identification of the determinants of the outputs, considering as inputs
only the statistically significant variables.

For all regression models, the results of which are shown in Table 4, the Chow test rejected
the null hypothesis that “the groups have a common intercept.” By the Breusch—Pagan test, we
found that the variance of the residuals rejects the null hypothesis that the “variance of the unit-
specific error = 0,” so that the pooled ordinary least square model is not indicated. The
Hausman test also rejects the null hypothesis that “the generalized least squares estimates are
consistent,” indicating that the random effects model is not indicated, in this case, considering
Wooldridge’s (2008) indicative that the fixed effects model is preferable.

Although the variable share of the result of other operating revenues, operating
efficiency, operating margin and share of revenue from services has been indicated by the
results of the regressions, we understood that they are result indicators and do not fit the
definition of inputs, as they are more related to products of cooperative activities. This
interpretation culminated in their elimination from the model. In addition, the funding by
long-term deposits was also eliminated, as the production approach was adopted. Table 5
shows the final composition of the models.

For each of the models, the variable selected as input for one of the output variable
components of the same entered as input for the model, even though it was not selected for
another component variable of the same model.

Table 6 presents the final input variables that make up each of the efficiency models and
their formulas.

The following variables are inputs to the model for evaluating efficiency in financial
intermediation: capitalization, fixed assets, insolvency, liabilities mismatch and
administrative expenses/total assets. In the model for efficiency in providing banking
services, the variables are inputs: fixed assets, administrative expenses/total assets and
funding by floating.

The software used for the processing of models by DEA was Frontier Analyst®, a tool
from Banxia® Software Ltd., Glasgow, Scotland.

For data analysis in DEA and to allow greater discrimination between cooperatives, we
multiplied all input and output variables by 100,000 avoiding scale problems, as DEA
models are sensitive to scale differences and variables with reduced scale of variability.
With this, we choose the adoption to replace the zeros with the decimal value 0.01, a
substitution that does not change the classification of DMUs but that makes the solution of
the model possible (Kassai, 2002). This resource was adopted because many cooperatives
had a zero value for the liabilities mismatch and insolvency variables, and the model used
does not work with a zero value.

4.2 Cooperative efficiency results

The DEA analysis of different periods allows the perception of the evolution of the relative
efficiency of the credit unions over time. For the analysis of the results, the ranking of the
cooperatives by efficiency level was made for each year. The most efficient cooperatives in
the activity of financial intermediation and in banking services were grouped, according to
the concepts adopted.

Table 7 shows the main descriptive statistics of Model 1, of efficiency in financial
intermediation.

There were expressive results of efficiency, and the descriptive statistics of the results
were similar for the period from 2007 to 2014, showing homogeneity in the levels of
efficiency in financial intermediation during the period. The average of the efficiency results
presented its lowest value, 86.37, in 2007 and its highest value, 91.43, in 2009, showing a
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Output variables
55’3 Model 2: banking
Model 1: financial intermediation services
Input variables 1 2 3 4 5 6
Capitalization X - - -
Insolvency - - - - X -
302 Liabilities mismatch X - X -
Administrative expenses by total assets - X X X X X
Fixed assets X - - X X
Floating funding - - - - - X
Table 5. Notes: 1 — interest rate on loans; 2 — interest rate on deposits; 3 — volume of credit operations with
Final models members; 4 — volume of deposits from members; 5 — gross income from financial intermediation; 6 — share
composition of service revenue; X — indicates that the variable is input for a given output
Inputs for the efficiency  Capitalization Equity
financial intermediation Current and Non — Current Liabilities
model
Fixed assets Fixed Assets
Equity
Insolvency Operations withRisk E, F, G, H
Credit Classification Portfolio
Ligbilities Interbank Deposits + Obligations for Committed Operations
mismatch -+ Interfinancial Relationships + Obligations for Loans
and lendings + Derivative Financial Instruments
Total Assets
Administrative Administrative Expenses
expenses by total Total Assets
assets
Inputs for the efficiency ~ Floating funding Demand deposits + Collection and Collection of Taxes
banking services model Current and Non — Current Liabilities
Fixed assets Fixed Assets
Equity
Administrative .. .
Table 6. expenses by total Administrative Expenses
Input calculation assets Total Assets
formulas

difference of approximately 5 basis points. The analysis of the coefficient of variation, less
than 15% in all years, also indicates low dispersion of the results, with the data in each year
varying slightly around the average.

Figure 1 allows the visualization of the evolution of the number of cooperatives
regarding the efficiency in financial intermediation over the period under study.



We found that the results of efficiency in providing banking services were different from Efﬁciency of
those found on Model 1. The average of the results of efficiency varied between 41.01 and  ~redit unions
57.17, showing a difference of more than 16 basis points. in Brazil

The result presented is expressive when compared to other studies that evaluated 1n brazi
efficiency using a different set of inputs and outputs in other samples; however, it was an
expected result, considering that the financial products with which credit unions operate,
especially the financial commodities, with high standardization and low financial spread.

This characteristic explains the high efficiency and low differentiation between credit 303
unions in financial intermediation.

Only 20 credit unions were efficient in the intermediation activity in all the period,
although a reasonable number of cooperatives are efficient each year, few are consistently
efficient throughout time.

The degrees of inefficiency, shown in Table 7, indicate that it is possible to reduce the
consumption of inputs without changing the product or increasing the product while
maintaining the same quantities of inputs in the proportions presented each year.

Table 8 presents the main descriptive statistics of Model 2, of efficiency in banking
services.

Statistics 2007 2008 2009 2010 2011 2012 2013 2014
Mean 86.37 91.43 87.98 87.03 90.02 88.33 87.75 89.02
Coefficient of variation (%) 13.6 104 12.8 131 111 12.0 12.7 10.7
Minimum 52.60 65.45 53.95 59.08 64.15 60.96 57.47 57.25
1st quartile 78.35 84.30 79.00 77.68 82.36 79.51 79.28 81.70
Median _ 85.69 94.07 89.67 87.26 92.12 89.59 87.67 89.26 Table 7.
3rd quartlle 100 100 100 100 100 100 100 99.07 Descriptive statistics
Maximum 100 100 100 100 100 100 100 100 .
Degree of inefficiency* 15.8 94 137 14.9 11.1 13.2 14.0 123  of efficiency results -
financial
Note: *Calculated based on average efficiency intermediation
140
120 Efficient Credit Unions
100 102
80
71
60 Figure 1.
Evolution of the
40 number of
20 cooperatives
Credit Unions with efficiency less than 50% regardmg efﬁmen.cy
0 ® ® ® ® ® ® ® ® __infinancial
2007 2008 intermediation

2009 2010 2011 2012 2013 2014
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We found that the results of efficiency in providing banking services were different from

55,3 those found on Model 1. The average of the results of efficiency varied between 41.01 and
57.17, showing a difference of more than 16 basis points.

The results of minimum efficiency were very low in all the years analyzed, with 75% of
the credit unions showing minimum scores below 38. Furthermore, the coefficient of
variation presents values above 40% for the entire period under study, indicating a high

304 dispersion of the results.

Figure 2 indicates that many cooperatives had efficiency scores below 50.

For the credit unions evaluated as efficient, with a score of 100, we observed that for each
year analyzed, this number was lower than 32, less than 11% of the sample. No cooperative
showed results of efficiency in banking services for the entire period, but 230 cooperatives,
73.01% of the sample, presented inefficiency consistently, throughout the period.

This result was also expected by the fact that the main activity of credit unions in Brazil
is in fact financial intermediation, and providing banking services is not their main goal.
Based on Ferreira et al. (2007, p. 438), the considerable space for efficiency gains in terms of
banking services found is “associated with the underutilization of resources.”

There is no standardization in banking services such as that existing in funding and
investment products; the result of inefficiency found alerts to the need for better
performance related to the management decisions and administrative structure of these
cooperatives regarding banking services.

Statistics 2007 2008 2009 2010 2011 2012 2013 2014
Mean 41.01 52.23 53.55 54.87 52.16 57.17 55.26 52.73
Coefficient of variation (%) 58.8 494 489 48 474 47.3 44.1 41.7
Minimum 0.03 3.21 3.82 3.13 1.66 0.28 297 6.05
1st quartile 2247 31.27 33.68 34.37 31.23 34.99 37.78 36.32
Median 37.56 52.56 52.99 55.27 54.15 59.75 56.33 53.89
Table 8. 3rd quartile 51.78 69.12 72.69 71.73 65.95 76.84 68.80 65.17
. . Maximum 100 100 100 100 100 100 100 100
Descriptive statistics  pegree of inefficiency™ 1438 915 87 82 917 749 810 897
of efficiency results —
banking services Note: * Calculated based on average efficiency
250
200
Credit Unions with efficiency less than 50%
150 135 134
136
Figure 2. 100
Evolution of the . L
number of 50 Efficient Credit Unions
cooperatives 14 > 20 18
regarding efficiency 0 23 25
in banking services

2007 2008 2009 2010 2011 2012 2013 2014



All cooperatives that have remained efficient in financial intermediation activity in all years
have also been efficient in providing banking services in at least two years of the same
period, an indication that, apparently, efficient cooperatives in the main activity have also
developed in banking services.

However, when comparing the evolution of average efficiency in the models, we can see
(Figure 3) that efficiency scores in financial intermediation increase, but they are not
necessarily followed by efficiency in banking services.

While the literature in Brazil has been using only one efficiency model (financial
intermediation), which does not consider the activity of providing banking services or
jointly with financial intermediation (which presents a superior comparative dimension), the
results presented emphasize the importance of using different efficiency models for both
activities.

5. Conclusions

This study developed a new model for assessing the efficiency of credit unions, from the
perspective of the members, from a breakdown of their performance in two different ways:
financial intermediation and banking services. Although both activities are typical of
financial institutions, they are affected differently by the financial resources available.

We adopted the assumption that, when seeking to generate benefits for the members, the
credit union should act with a neutral behavior of dominance, and the efficiency models
were built under the same assumption. We also analyzed the temporal evolution for eight
consecutive years.

The results indicated what we expected when the proposal to divide the model into two
aspects — the two activities presented independent and well-differentiated results. There was
low efficiency in banking services, with no cooperative rated as efficient during the analyzed
period and 73% of the sample showing inefficiency in this activity throughout the period.
Thus, in banking services, credit unions have acted in an unsatisfactory manner, with great
scope for improvement in the use of resources — a result already expected, given the greater
dependence on decisions and administrative structure.

In financial intermediation, cooperatives have been inefficient over time, despite the low
degree of inefficiency each year. Only 20 cooperatives have been identified as a benchmark
in this activity consistently over time. Considering each year of the studied period
individually, the number of efficient cooperatives was significant.

The research has limitations commented on the work and restrictions on the ability to
generalize the results. We recommend for future research to validate the variables used in

100~ g¢ 91 38 ]7 90 88 38 89
o 80
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é‘} 60 52 54 55 52 55 53
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evolution of average
efficiency
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the efficiency models, which could be done through interviews with managers, who
naturally have a more faithful view of what happens in the market and who can aggregate
the results of research academic.

Note

1. Refer to the ratio between level AA and A in risk operations and the credit portfolio
classification.
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