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Statutory bodies in Brazilian credit cooperatives performance 

 

Abstract 

The study aims to explore the impact of the characteristics of statutory bodies on the 

economic performance of Brazilian credit cooperatives. Using panel data on 973 cooperatives 

over 2005-2022, we employed panel tests and the Generalized Method of Moments (GMM) 

to address endogeneity, assessing how board size, gender diversity, and tenure of the board of 

directors, executive management, and supervisory board relate to performance. It was not 

possible to strongly support that those variables influence performance. The findings highlight 

the importance of tailored board composition and developing female leadership pipelines to 

balance member representation and financial oversight as cooperatives evolve. Monitoring 

board structure is key for these entities to remain competitive while upholding their social 

mission. This study is pioneering in investigated the influence of statutory bodies in 

performance of Brazilian credit cooperatives, given the difficulty in obtaining the dataset, 

which is not publicly available. 

 

Keywords: Credit cooperatives, Cooperate Governance, Board of directors, Gender diversity, 

Financial performance. 

 

1 Introduction 

 

In this paper, we investigated how the size, female representation, and tenure of the 

board of directors, executive management, and supervisory board are related to the 

performance of Brazilian credit cooperatives. In credit cooperatives context, some studies 

have used the term "cooperate governance" (Jamaluddin et al., 2023; Iliopoulos & 

Valentinov, 2022; Kusmiati et al., 2023) to refer to a structure of governance in cooperatives.  

Recently, there has been a considerable amount of research conducted on the topic of 

cooperate governance (Franken & Cook, 2019; Ghosh & Ansari, 2018; Grashuis, 2020; 

Hakelius, 2018; Hemrit, 2020; Mathuva et al., 2017; Sallaberry et al., 2024; Santos, 2019; 

Singh et al., 2019; Teixeira et al., 2021; Unda et al., 2019; Yamori et al., 2017). However, 

none of these studies have made efforts to analyze the statutory bodies of Brazilian financial 

cooperatives collectively. 

Over the past five years, the credit cooperative sector has experienced an impressive 

188% growth in assets, which sharply contrasts with the 62% expansion observed in other 
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segments of the National Financial System during the same period (Banco Central do Brasil 

[BCB], 2022). This data underscores the significant role played by credit cooperatives in the 

Brazilian financial landscape, as emphasized by the central bank. This robust performance 

underscores the significant role credit cooperatives play in the Brazilian financial landscape. 

Previous studies in financial cooperatives have predominantly emphasized board 

composition rather than encompassing all statutory bodies. There is limited research 

specifically examining the impact of statutory body composition and diligence on the 

performance of Brazilian credit cooperatives. Bittencourt et al. (2017) highlight the necessity 

of assessing, in the Brazilian context, how the characteristics of the Board of Directors of 

credit cooperatives relate to performance. Additionally, the governance challenges faced by 

financial cooperatives receive much less attention, posing potential risks that might go 

unnoticed (Fonteyne, 2007). In this context, the analysis of the performance of credit 

cooperatives becomes relevant, as their boards have been less explored. Furthermore, there 

are incentives for the sector's expansion, given that it represents a distinct model of 

organizational development compared to other financial institutions.  

Cooperatives play a crucial role in local communities, serving as key financial hubs 

that offer secure deposit services and crucial credit access to households and small- to 

medium-sized businesses (McKillop et al., 2020). With a focus on maximizing benefits for 

members and ensuring long-term viability, good corporate governance enables effective 

oversight of cooperative activities, leading to improved financial, social, and environmental 

performance (Jamaluddin et al., 2023). Therefore, analyzing the characteristics of statutory 

bodies is essential for monitoring this performance. 

The limited availability of literature on cooperate governance in many emerging 

economies, including Brazil, highlights a significant gap. In light of this, the present study 

aims to investigate the influence of statutory body characteristics on the financial performance 

of credit cooperatives. Considering the economic importance of these entities, the research 

addresses the question: How do the characteristics of statutory bodies impact the economic 

performance of Brazilian credit cooperatives? Consequently, the study aims to evaluate the 

influence of statutory bodies on credit cooperatives' performance, drawing insights from a 

diverse range of literature covering both companies and cooperatives. 

Cooperatives have been instrumental in providing access to credit in regions where 

traditional banks are absent, thereby contributing to financial inclusion and economic 

development (Kuznyetsova et al., 2022). Furthermore, credit cooperatives were originally 

founded with the aim of drawing external investments into marginalized communities, 
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highlighting their function in supplying financial support to areas lacking resources (McKillop 

et al., 2020). Given the importance of these organizations, public authorities, managers, and 

researchers have shown interest in determining their economic performance, as well as the 

impact they have on the environment in which they operate. 

 

2 Literature review 

2.1 Background on Credit Cooperatives and Statutory Bodies 

 

Credit cooperative refers to an association formed by individuals or legal entities with 

the purpose of offering financial services to its members (Coelho et al., 2019). Traditionally, 

credit cooperatives enforced occupational and territorial prerequisites for prospective 

members; however, since 2003, in Brazil, these requirements have been lifted, allowing for 

the so-called free admission of members (Zancan el al., 2023). This policy shift has 

contributed to a subsequent rise in the number of credit cooperatives members (Canassa et al., 

2022). 

Scholars have engaged in a prolonged discourse regarding the definition of 

cooperative success. Concerning this aspect, two primary perspectives have emerged. The 

first contends that cooperative success is contingent on its sustained viability over the long 

term, while the second posits that success hinges on the economic development of members; 

in essence, cooperatives can thrive for the benefit of their members (Kusmiati et al., 2023). 

According to Levi and Davis (2008), cooperatives are socially oriented entities that do not 

aim to maximize return on investment. Conversely, Mazzarol et al. (2013) and Puusa et al. 

(2016) observed that cooperatives endeavor to confer advantages upon members while 

simultaneously generating substantial profits to ensure the long-term sustainability of the 

cooperative. 

Credit cooperatives in Brazil are classified into three different levels: standalone or 

single financial cooperative, federations of cooperatives, and confederations. Single financial 

cooperatives are modest in size, operate with straightforward business models, and 

exclusively serve their members (Santos, 2019). On the other hand, federations and 

confederations of cooperatives consolidate the resources of single financial cooperatives, 

forming autonomous entities that include consolidated groups of internal support (Coelho et 

al., 2019). These centrally coordinated networks can bear similarities to the operations of 

major banking groups, engaging in business with non-members and offering a diverse range 

of services. 
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Cooperative credit institutions in Brazil represent unique financial entities 

characterized by member ownership and governance. These institutions, acting as both 

members and customers through deposits and borrowing activities, are structured to involve 

their members in key decision-making processes. Notably, members may assume roles in 

statutory bodies, leading to the possibility of conflicts of interest. The governing structure, 

including the board of directors, supervisory board, and executive management, is shaped by 

the cooperative's bylaws. This flexibility allows for adaptation in governance structures, 

although within the framework of regulations established by the Central Bank of Brazil. 

These regulations are in place to ensure the election of qualified individuals and the adherence 

to transparent governance practices, thereby fostering a robust and accountable cooperative 

credit system. 

 

2.2 Cooperate Governance and Cooperative Performance 

 

Interest in governance practices has been widespread among economists since the 

early 1900s, and the topic has become increasingly relevant in the wake of fraud scandals in 

the United States and the recent financial crisis caused by Covid-19. These events have 

revealed uncertainties regarding the roles of supervisors, business models, and risk exposure 

assessment, but particularly concerning the characteristics and functioning profiles of the 

boards of entities (Di Biase & Onorato, 2021). So far, in today's business landscape, 

researchers and practitioners widely acknowledge the crucial role that effective corporate 

governance policies play in the success of an organization (Zaid et al., 2020). 

As the credit cooperatives do not prioritize maximizing profit as their primary goal. 

Although profitability is crucial for credit cooperatives since retained earnings serve as the 

primary source of capital and growth, their focus differs from that of publicly traded 

companies, where profit maximization is the primary objective. Furthermore, members who 

choose to leave a credit cooperative typically receive only the nominal value of their 

investment, foregoing potential market valuation gains. This may suggest lower incentives for 

credit cooperatives to engage in higher-risk activities and potentially result in more stable 

returns throughout economic and financial cycles (Coelho et al., 2019). Additionally, some 

members/customers might not be aware that they are also owners of the credit cooperative, 

viewing it simply as a financial institution from which they are customers and have borrowed. 

The theoretical foundation of the board's oversight function is derived from agency 

theory, which highlights potential conflicts of interest that may arise from the separation of 
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ownership and control in firms (Jensen & Meckling, 1976). According to Fama and Jensen 

(1983), agency theory views the board of directors as an essential element of the control 

mechanism to ensure that issues arising from the principal-agent relationship are managed. 

This theory serves as the theoretical framework adopted by most corporate governance 

research (Shleifer & Vishny, 1997). Indeed, from the agency theory perspective, the owners 

of credit cooperatives may lack financial motivations to actively monitor the performance of 

their institution, as well as that of its senior managers and board members (Coelho et al., 

2019). These challenges stem from divergent member preferences, necessitating intricate 

trade-offs amid conflicting interests among members. Recognized as factors with detrimental 

impacts, these challenges contribute to issues such as compromised investment behavior, 

heightened costs of collective decision-making, and diminished member commitment, thereby 

increasing the probability of organizational degeneration (Iliopoulos & Valentinov, 2022). 

New research endeavors have concentrated on utilizing economic and financial 

metrics as benchmarks for assessing the prosperity and sustainability of cooperatives (Cheng 

et al., 2022; Grashuis, 2020; Singh et al., 2019; Unda et al., 2019). On the flip side, 

Macagnan and Seibert (2021) assert that measures of cooperative success encompass 

economic, social, environmental, and cultural indicators. Teixeira et al. (2021) endorsed the 

idea of the effectiveness of governance of the cooperative model when contrasted with 

traditional models. 

In addition to gauging cooperative success, it is equally important to comprehend the 

variables influencing this success, akin to exploring the existing body of cooperative scientific 

literature. Jamaluddin et al. (2023) reviewed 30 selected papers, indicating four categories of 

cooperative governance used in relation to cooperative performance: board characteristics, 

policy compliance, management, leadership and strategies, and the board's social or human 

capital. The results suggested mixed and inconclusive findings on the performance 

relationship. 

Other investigations have identified factors that impact cooperative performance. 

These factors include social capital (Yu & Nilsson, 2018), executive management (Cook & 

Burress, 2013), the cooperative board (Ghosh and Ansari, 2018), board motivation 

(Chareonwongsak, 2017), cooperative size (Pokharel et al., 2020), economic policy 

uncertainty (Singh et al., 2019), active member participation (Cheng et al., 2022), among 

others. 

Yu and Nilsson (2018) explore the link between social capital and the success of 

cooperative finance in China, finding that the financial success of Chinese farmer 
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cooperatives is tied to various social capital characteristics within the cooperative. Cook and 

Burress (2013) investigate the relationship between internal governance and cooperative 

performance, considering variables like executive management size, tenure, and age. Ghosh 

and Ansari (2018) examine the correlation between financial performance and the 

management of Indian urban cooperative banks, suggesting that the size of the management 

team has minimal influence on cooperative performance. 

In his study, Hakelius (2018) indicates that certain traits of the board contribute 

positively to the performance of cooperatives. Consequently, it is anticipated that the 

attributes of statutory bodies within credit cooperatives will impact their economic 

performance, directly shaping cooperative governance. 

 

2.3 Cooperative Performance: Statutory Bodies 

 

Esteban-Salvador et al. (2019) examined Spanish cooperatives and found that those 

with a higher proportion of women on the board tend to carry less debt. However, they did not 

find significant correlations with variables related to economic performance. In a separate 

study, Hernández‐Nicolás et al. (2019) investigated gender diversity on the boards of Spanish 

agricultural cooperatives. Their findings indicate that companies with greater female 

representation on their boards experience higher returns and operational risk, along with lower 

levels of debt. 

From a perspective of social performance, Périlleux and Szafarz (2015) propose that 

boards predominantly comprised of women in financial cooperatives in Senegal prioritize 

social considerations in loan approvals. Subsequently, in another study, Périlleux and Szafarz 

(2022) suggest that female directors serve as role models for their subordinates (the "trickle-

down effect"), with their influence being "bottom-up," meaning that female employees exhibit 

higher motivation when working under female leadership in financial cooperatives in Senegal. 

Thus, with a greater proportion of female representation in the workforce, it is expected that 

the performance of female board members will improve. Building on this research, the 

following hypotheses were formulated regarding gender: 

 

H1: Increasing female representation on the board of directors is positively correlated 

with the performance of credit cooperatives. 
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Ghosh and Ansari (2018), however, conclude that an increased presence of women on 

boards, especially in larger proportions within the board of directors, could potentially have 

an adverse effect on the financial performance of Indian banking cooperatives. Conversely, 

Mathuva et al. (2017) expanded their study to examine the presence of women on both boards 

of directors and supervisory committees in credit cooperatives in Kenya. They observed a 

slight uptick in gender diversity during the studied period (2008-2013), yet the overall 

proportion of women remains relatively low, indicating significant room for improvement in 

female representation on these boards and committees. Building on this, hypotheses were 

formulated regarding the supervisory board and executive management: 

 

H2: Increasing female representation on the supervisory board is positively associated 

with the performance of credit cooperatives. 

H3: Increasing female representation in executive management is positively associated 

with the performance of credit cooperatives. 

 

Empirical studies in the realm of corporate enterprises (Assenga et al., 2018; Brahma 

et al., 2021; Livnat et al., 2021) examining the association between board size and its 

effectiveness yield mixed results. For Ghosh and Ansari (2018), the findings indicate that, 

after controlling for various factors, board size does not affect performance on cooperative 

banks in India. The findings indicate that adjusting board sizes should be done with 

consideration of regional and economic factors, as suggested by the results. Franken and Cook 

(2019) found that board size has a significantly negative effect on the performance of the 

United States Agricultural Cooperatives. Given the significance of this variable in academia, 

the hypothesis for credit cooperatives is formulated as follows: 

 

H4: A larger number of board of directors’ members is positively associated with the 

performance of credit cooperatives. 

 

Grashuis (2020) conducted a study focusing on both the board and executive 

management sizes, uncovering positive connections between board size, management size, 

and agency costs in farmer cooperatives in the United States. Meanwhile, Yamori et al. 

(2017) asserted that having a substantial number of board members adversely affects 

efficiency metrics for both stock and cooperative banks. Hemrit (2020) found that board size 

negatively impacts the financial performance of cooperative insurance industries in Saudi 
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Arabia. Conversely, Hakelius (2018) observed that Swedish farmer cooperatives with higher 

performance typically had larger boards than their lower-performing counterparts. Although 

the results are conflicting and extend beyond just the board of directors, most literature 

suggests that larger boards are associated with lower performance. Therefore, the hypothesis 

for credit cooperatives is formulated as follows: 

 

H5: A larger number of supervisory board members is positively associated with the 

performance of credit cooperatives. 

H6: A larger number of executive management members is positively associated with 

the performance of credit cooperatives. 

 

In the corporate context, Livnat et al. (2021) uncovered that performance sees an 

uptick with the average length of tenure until around 6-8 years, following which it stabilizes 

or slightly declines. While extended tenure may compromise the monitoring function, a board 

member with a lengthy service might bring enhanced experience, dedication, and insight into 

the values and operations of the credit cooperative (Unda et al., 2019). Consequently, the 

formulated hypotheses are as follows: 

 

H7: The tenure of board members is positively associated with the performance of 

credit cooperatives. 

 

In Cook and Burress's study (2013), cooperatives led by CEOs with less than a decade 

of tenure were 1.52 times more likely to actively engage in strategy development. Hakelius 

(2018) scrutinized the influence of long-serving directors on the boards of Swedish farmer 

cooperatives, suggesting a potential connection with poorer overall performance and yielding 

inconclusive findings. This prompts the formulation of two additional hypotheses for the 

supervisory board and executive management: 

 

H8: The tenure of supervisory board members is positively associated with the 

performance of credit cooperatives. 

H9: The tenure of executive management members is positively associated with the 

performance of credit cooperatives. 
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Findings from Franken and Cook's study (2019) on U.S. Agricultural Cooperatives 

indicate that smaller boards often exhibit superior overall performance, with CEO tenure 

typically increasing with performance. However, contrary to what the corporate governance 

literature suggests, there seems to be no statistically significant link between CEO tenure and 

board size. 

 

3 Methodological procedures 

3.1 Data and sample 

 

The collection of statutory data from credit cooperatives has been challenging because 

this information is not publicly available, unlike data from companies or banks, which are 

easily accessed through commercial databases. The data from the statutory bodies were 

directly requested from the Central Bank of Brazil through the “Request information from the 

BCB” since they are not readily available on the website. The data were structured in an Excel 

spreadsheet and organized in a cross-sectional manner, forming a panel dataset. We utilized 

the R software for conducting the analyses, and the script is made available for reference if 

needed. 

The accounting information used in this study is secondary data extracted from the 

IF.data of the Central Bank of Brazil. The data were collected between the years 2005 and 

2022, arranged on a quarterly basis (March, June, September, and December) and separated 

by a legal entity (Cadastro Nacional da Pessoa Jurídica [CNPJ] in Portuguese) or individual 

institutions. Certainly, it's crucial to highlight that the analyses in this study were conducted 

from the second trimester of 2005 to the fourth trimester of 2022. This timeframe was 

selected because model (1), to be presented in the subsequent subsections, incorporates 

variables lagged by one trimester. 

The dataset encompasses individual cooperatives, federations, and cooperative 

confederations. We removed any missing values, creating a well-balanced panel dataset with 

36,715 quarterly observations from 973 credit cooperatives across the years 2005 to 2022. To 

address the impact of outliers, all variables were winsorized at both the first and ninety-ninth 

percentile levels. 

 

3.2 Definition of the variables 
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Profitability metrics serve as a means of evaluating performance. The choice of these 

financial performance indicators aligns with the PEARLS monitoring system established by 

the World Council of Credit Unions (WOCCU). This system provides a comprehensive set of 

performance metrics to oversee credit cooperatives on a global scale. Following the precedent 

set by previous cooperative studies (Franken & Cook, 2019; Unda et al., 2019), two 

profitability measures are employed: Return on Equity (ROE), calculated as net income 

divided by equity, and Return on Assets (ROA), determined by dividing net income by total 

assets. While the use of these indicators aims to optimize outcomes, it is acknowledged that 

this may not always be feasible for cooperatives. Nevertheless, these metrics have been 

widely adopted in the literature (Bittencourt et al., 2017). 

The formula for performance measures, as well as the determinants of statutory bodies 

considered in this paper, is shown in Table 1. 

 

Table 1  
Description of the study variables 

Variable Name 
Description of the 

Variable 
Abbreviation 

Authors in the Context of Credit 

Cooperatives 

Dependent Variables (Performance Variables) 

Return on 

Equity 
Net Income / Equity ROE Franken & Cook (2019); Unda et al. (2019). 

Return on 

Assets 

Net Income / Total 

Assets 
ROA Franken & Cook (2019); Unda et al. (2019). 

Independent Variables (Statutory Bodies Characteristics Variables) 

Gender of the 

Board of 

Directors 

Percentage of 

Women on the 

Board of Directors 

FemaleBOD Ghosh & Ansari (2018); Unda et al. (2019). 

Gender of the 

Executive 

Management 

Percentage of 

Women on the 

Executive 

Management 

FemaleEM Mathuva et al. (2017). 

Gender of the 

Supervisory 

Board 

Percentage of 

Women on the 

Supervisory Board 

FemaleSB Mathuva et al. (2017). 

Board of 

Directors Size 

Number of 

Directors on the 

Board of Directors 

BoardSizeBOD 
Franken & Cook (2019); Ghosh & Ansari 

(2018); Grashuis (2020); Unda et al. (2019). 

Executive 

Management 

Size 

Number of 

Directors on the 

Executive 

Management 

BoardSizeEM Grashuis (2020); Mathuva et al. (2017). 

Supervisory 

Board Size 

Number of 

Directors on the 

Supervisory Board 

BoardSizeSB Mathuva et al. (2017). 

Board of 

Directors' 

Tenure 

Average Years of 

Activity per Board 

of Directors' 

Member 

TenureBOD Unda et al. (2019). 

Executive 

Management' 

Years of Activity 

per Executive 
TenureEM Franken & Cook (2019). 
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Tenure Management' 

Member 

Supervisory 

Board' Tenure 

Years of Activity 

per Supervisory 

Board' Member 

TenureSB Franken & Cook (2019); Unda et al. (2019) 

Control Variables 

Credit 

Cooperative 

Size 

Natural Logarithm 

of 

Total Assets 

CCSize 
Santos (2019); Singh et al. (2019); Unda et 

al. (2019); Zancan et al. (2023). 

Credit 

Cooperative 

Leverage 

Total Debt / Total 

Assets 
CCLeverage Singh et al. (2019). 

Credit 

Cooperative's 

Affiliation 

Dummy variables: 

Federation or 

Confederation = 1 

and Individual = 0 

DummyAF 
Santos (2019); Unda et al. (2019); Ventura et 

al., (2009). 

Type of Credit 

Cooperative 

Dummy variables: 

If Free Admission = 

1 and if not Free 

Admission = 0 

DummyType 
Sallaberry et al. (2024); Santos (2019); 

Santos (2016); Ventura et al., (2009). 

Source: Elaborated by the authors (2024). 

 

The size of the board, denoted as BoardSize, is determined by the total count of 

directors on each board. For the Board gender variable (Female), the dataset initially included 

members' names. To handle this, we used the Gender classification in Brazilian names from 

the 2010 Demographic Census data provided by the Instituto Brasileiro de Geografia e 

Estatística (IBGE), compiled by Justen (2019), as a reference. This metric is established by 

calculating the percentage of female directors in relation to the total number of directors on 

each board. 

In accordance with existing literature, control variables are introduced to potentially 

impact credit cooperative performance. Credit cooperative size is one such variable, 

anticipated to influence performance due to the complexity of larger credit cooperatives, 

increased diversification, and economies of scale. The determination of credit cooperative 

leverage involves dividing the aggregate debt by the overall assets, as indicated by research 

conducted in the business domain. 

The affiliation of credit cooperatives (DummyAF) serves as the variable that 

determines whether the connection between governance and performance can be affected by 

the cooperative's association with a cooperative system or if it operates independently. In 

accordance with Ventura et al. (2009), being affiliated with a cooperative system enhances 

security and improves efficiency and effectiveness in service provision, member relations, and 

organizational and systemic controls. 

The incorporation of the variable representing the type of credit cooperative 

(DummyType) is warranted due to the unique characteristics present in these cooperatives. 
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These characteristics have the potential to shape how their managers supervise and carry out 

activities, consequently influencing their overall performance (Santos, 2016). The inclusion of 

the operating region variable allows for a comparison among credit cooperatives by isolating 

potential influences associated with the socio-economic level of a specific geographical 

region on performance (Santos, 2019). 

 

3.3 Econometric model and procedures 

 

The association between the determinants proposed and performance of Brazilian 

credit cooperatives was tested using model 1. 

 

Performancei,t = α + β₁BoardSizei,t-1 + β2Femalei,t-1 + β3Tenurei,t-1 + θ + ɛi                         

(1) 

 

Where performance represents the specific dependent variable presented in Table 1 

used in the model. Where i goes from credit cooperative 1 to credit cooperative 973 and t 

takes the value of the quarters from 2005 to 2022. The parameters β₁ to β₃ are formulated to 

encapsulate the potential effects of various characteristics of statutory bodies on credit 

cooperative performances. This encompasses variables that are lagged by one trimester, 

suggesting a temporal delay in the influence of these characteristics on performance. θ 

represents the control variables outlined in Table 1. We conducted panel tests, opting to 

present the results using the pooled method and fixed effects (FE). Additionally, as a 

robustness check, we employed the Generalized Method of Moments (GMM) to address 

endogeneity, a common issue in the context of corporate governance (Wintoki et al., 2012) 

and corporate finance (Barros et al., 2020). In our GMM estimation, we utilize lagged values 

of the dependent variables as instruments for the current explanatory variables. According to 

Wintoki et al. (2012), including two lags is sufficient to capture the dynamic aspect of the 

governance/performance relation. 

The decision to opt for the fixed effects model was influenced by the results of 

specific tests. We conducted the Chow Test, yielding a p-value of 0.00 for both regressions. 

This leads to the conclusion that the Fixed Effects model is preferable to the Pooled model. 

For comparing the pooled model with random effects, we conducted the Breusch-Pagan test 

(both p-values 0.00), leading to the conclusion that there is heteroscedasticity in the residuals. 

Finally, we performed the Hausman test, with results of 0.00 for both p-values, rejecting the 
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null hypothesis and indicating, in this case, that the Fixed Effects model is preferable to the 

Random Effects model. 

Additional tests were conducted to evaluate the robustness of the results from the 

regressions in Model (1). The Anderson-Darling normality test was employed to examine the 

distribution of residuals, resulting in a p-value of 0.00 for both tests. However, a thorough 

examination of histograms for the residuals showed a close resemblance to a normal 

distribution.  

Pearson correlation analysis was conducted, though not tabulated, to assess potential 

collinearity among the determinants. Additionally, to test for multicollinearity, we evaluated 

the Variance Inflation Factor (VIF), and the results indicated the absence of this issue. To 

mitigate issues related to heteroskedasticity and autocorrelation, we performed robust 

covariance matrix estimation for both Pooled and Fixed Effects models. 

 

4 Results 

4.1 Descriptive statistics and correlation matrix 

 

Table 2 reports the descriptive statistics. For board characteristics, Table 2 indicates 

that, on average, credit cooperative boards of directors (BoardSizeBOD) consist of eight 

members. Those findings corroborate the study by Unda et al. (2019), who also found a 

similar number of board memberships in Australian credit cooperatives, as well as Franken 

and Cook (2019), who reported an average of nine board members in United States 

Agricultural Cooperatives. On the other hand, the executive management board 

(BoardSizeEM), composed of individuals responsible for the cooperative's operations, had the 

lowest average number of members among the board sizes.  

 

Table 2  
Descriptive statistics 

Variable Mean Median Std. Dev. Min Max 

ROE 0,042 0,045 0,076 -0,400 0,226 

ROA 0,011 0,011 0,024 -0,128 0,079 

BoardSizeBOD 8,394 8,000 3,193 3,000 21,000 

BoardSizeEM 2,774 3,000 0,661 1,000 5,000 

BoardSizeSB 5,706 6,000 0,609 3,000 6,000 

FemaleBOD 0,138 0,111 0,158 0,000 0,667 

FemaleEM 0,152 0,000 0,241 0,000 1,000 

FemaleSB 0,199 0,167 0,202 0,000 0,833 

TenureBOD 4,988 4,816 1,708 1,535 9,388 
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TenureEM 4,458 3,993 2,260 0,803 11,967 

TenureSB 3,285 3,218 1,547 0,838 7,486 

CCSize 10,702 10,835 2,224 4,955 15,269 

CCLeverage 0,673 0,781 0,259 0,020 0,970 

Notes: ROE is Return on Equity, ROA is Return on Assets, BoardSizeBOD is Board of Directors Size, 

BoardSizeEM is Executive Management Size, BoardSizeSB is Supervisory Board Size, FemaleBOD is Gender 

of the Board of Directors, FemaleEM is Gender of the Executive Management, FemaleSB is Gender of the 

Supervisory Board, TenureBOD is Board of Directors' Tenure, TenureEM is Executive Management' Tenure, 

TenureSB is Supervisory Board' Tenure, CCSize is Credit Cooperative Size, CCLeverage is Credit Cooperative 

Leverage. 

Source: Elaborated by the authors (2024). 

 

The average tenure differs across each board in this sample, hovering around four 

years. The average percentage of women on the board’s spans from 13.8% (board of 

directors) to 19.9% (supervisory board). Notably, there were 796 observations where the 

Executive Management Board consisted entirely of women, observed in 113 distinct 

cooperatives. This highlights that the presence of women on this board is particularly 

influential. It is worth noting that the central bank's database includes the count of substitute 

members, which contributes to outliers in the data. These outliers are managed through 

winsorization for control purposes. 

 

4.2 Regression results 

 

Table 3 shows the regression results with performance measures ROE and ROA as the 

dependent variables. The overall F-test statistics are highly significant for all models, with p-

values of 0.00. This confirms that, in totality, the independent variables help explain variation 

in the performance outcomes (ROE and ROA). The models have validity. 

The R2 values range from 0.02 to 0.19. This indicates that the models explain 2-19% 

of performance variability. Silva et al. (2023) tested the performance of Brazilian credit 

cooperatives based on accounting variables in a similar sample, obtaining low R2 values. 

Significant factors remain outside the models' scope. There may be cultural, political, or 

environmental drivers of outcomes uncaptured in financial data. Similar to the observations 

made by Sallaberry et al. (2024), in a comparable sample, macroeconomic variables can 

influence the outcomes of Brazilian credit cooperatives. 
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Table 3  
The effect of lagged board structure on current firm performance 

In this table, we report results from the estimation of the model: 

Performancei,t = α + β₁BoardSizei,t-1 + β2Femalei,t-1 + β3Tenurei,t-1 + θ + ɛi 

Performancei,t is return on equity (ROE) and return on assets (ROA). BoardSizei,t-1 includes lagged board size: of 

board of directors, of executive management and supervisory board. Femalei,t-1 includes lagged percentage of 

women on: board of directors, executive management and supervisory board. Tenurei,t-1 includes lagged average 

years of activity: per board of directors' member, per executive management member and per supervisory board 

member. θ includes credit cooperative size (CCSize), credit cooperative leverage (CCLeverage), credit 

cooperative's affiliation dummy (DummyAF) and type of credit cooperative dummy (DummyType). The GMM 

estimation are: Twoways effects Two-steps model System GMM. The instruments used in the GMM estimation 

are: Performancei,t-2, Performancei,t-3, Performancei,t-4. 

  ROE ROA 

 Pooled FE GMM Pooled FE GMM 

(Intercept) -0.0605***     -0.003     

 (0.0106)   (0.0043)   

BoardSizeBOD (t-1) 0.0001 0.0006 -0.0003 -0.0000 0.0001 -0.0001 

 (0.0003) (0.0005) (0.0003) (0.0001) (0.0001) (0.0001) 

BoardSizeEM (t-1) 0.0017 0.0023 -0.0003 0.0006 0.0003 0.0001 

 (0.0013) (0.0013) (0.0011) (0.0005) (0.0004) (0.0003) 

BoardSizeSB (t-1) 0.0026* 0.0019 0.0008 0.0012** 0.0004 0.0002 

 (0.0012) (0.0011) (0.0010) (0.0004) (0.0004) (0.0003) 

FemaleBOD (t-1) -0.0122 -0.0091 -0.0082 -0.0055* -0.0052 -0.0015 

 (0.0065) (0.0068) (0.0054) (0.0028) (0.0027) (0.0021) 

FemaleEM (t-1) -0.0027 -0.0092 0.0028 -0.0019 -0.0038* 0.0003 

 (0.0040) (0.0057) (0.0036) (0.0015) (0.0019) (0.0012) 

FemaleSB (t-1) -0.0135** 0.0025 -0.0036 -0.0055** -0.0033* -0.0023 

 (0.0045) (0.0039) (0.0035) (0.0018) (0.0016) (0.0013) 

TenureBOD (t-1) -0.0005 -0.0026*** 0.0011* -0.0005* -0.0011*** 0.0001 

 (0.0006) (0.0006) (0.0005) (0.0002) (0.0002) (0.0001) 

TenureEM (t-1) 0.0009* 0.0001 0.0002 0.0002 -0.0001 -0.0000 

 (0.0004) (0.0004) (0.0003) (0.0001) (0.0001) (0.0001) 

TenureSB (t-1) -0.0035*** -0.0030*** 0.0009* -0.0014*** -0.0013*** 0.0002 

 (0.0006) (0.0007) (0.0005) (0.0002) (0.0003) (0.0002) 

CCSize 0.0105*** 0.012*** 0.0079*** 0.0042*** 0.0037*** 0.0029*** 

 (0.0009) (0.0016) (0.0012) (0.0003) (0.0006) (0.0004) 

CCLeverage -0.0363*** -0.1303*** -0.0099 -0.0489*** -0.0748*** -0.0251*** 

 (0.0069) (0.0199) (0.0058) (0.0025) (0.0076) (0.0030) 

DummyAF -0.0384***   -0.0077***   

 (0.0050)   (0.0015)   

DummyType 0.0181***   0.0051***   

 (0.0028)   (0.0008)   

ROE (t-1)   0.2988***   

 
  (0.0289)    

ROE (t-2)   -0.0082    

 
  (0.0370)    

ROA (t-1)      0.2759*** 

      (0.0307) 

ROA (t-2)      0.0756* 

      (0.0335) 

Observations 36715 36715 36715 36715 36715 36715 

R2 0.10 0.02  0.19 0.07  

adj. R2 0.10 0.00  0.19 0.05  

F-statistic (p.value) 0.00 0.00  0.00 0.00  

Sargan test (p-value)             0.00              0.00  

AR(1) test (p-value)             0.00              0.00  

AR(2) test (p-value)             0.25              0.46 

Wald test (p-value)             0.00              0.00  
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Notes: All t-statistics are based on robust standard errors (in parentheses). ***, **, * represent significance at the 

1%, 5% and 10% level, respectively. AR(1) and AR(2) are tests for first-order and second-order serial 

correlation in the first-differenced residuals, under the null of no serial correlation. 

Source: Elaborated by the authors (2024). 

 

The GMM specification does not reveal any meaningful relationship between gender 

diversity and performance. Performance seems to slightly decline when more women join the 

board, but this is not very consistent. The hypotheses H1, H2, and H3 are not confirmed by 

the data. 

BoardSizeEM and BoardSizeEM do not exhibit consistent and significant correlations 

with performance. Thus, hypotheses H4 and H6 lack support. On the other hand, 

BoardSizeSB showed a positive relationship in all models and significance for the pooled 

models. However, the lack of statistical significance for the other models renders our 

hypothesis H5 inconclusive. 

In examining the impact of tenure, the findings are varied. There's a noteworthy 

negative and statistically significant association observed for both the board of directors and 

supervisory board in the pooled and fixed effects models. However, it's essential to note an 

exception, as the significance of TenureBOD in the pooled model differs. On a contrasting 

note, the GMM model reveals a positive indication for performance, with significance 

observed in the ROE model. Consequently, hypotheses H7 and H8 lack support based on 

these diverse outcomes. 

TenureEM is significant only in the pooled model for the ROE variable. However, 

when it comes to the ROA variable, it lacks statistical significance, and the direction of the 

relationship varies. Consequently, there is inadequate evidence to support hypothesis H9. 

The control variables demonstrated significance in nearly all regressions. The size of 

credit cooperatives (CCSize) exhibited a positive and significant association with 

performance. These results align with the findings reported by Unda et al. (2019) in 

Australian credit cooperatives for both ROE and ROA. 

Conversely, leverage (CCLeverage) showed a negative and significant relationship in 

almost all cases, except for the GMM model in the case of ROE. Singh et al. (2019) identified 

a negative relationship between leverage and ROA in agro cooperatives in the United States; 

however, this relationship lacked statistical significance. 

The outcomes indicate that being part of a federation or confederation of credit 

cooperatives has a negative and significant impact on both ROE and ROA. Santos (2019) 

observed mixed results, while Unda et al. (2019) reported significant and positive outcomes 

for the dummy variable signifying belonging to a community. The initial expectation was that 
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cooperatives belonging to a group would exhibit higher performance. However, one possible 

explanation for this result is that credit cooperatives with better performance within the group 

may need to support those that are not performing as well. 

The results for the variable indicating a credit cooperative with free admission of 

membership (DummyType) were both significant and positive, aligning with expectations. 

This policy, as highlighted by Canassa et al. (2022), contributes to an increase in the number 

of members. Consequently, there is an anticipation of growth in deposits, resulting in an 

increase in loans and higher revenue from credit. 

A key observation from the dynamic Ordinary Least Squares (OLS) model (Pooled) 

highlights the significance of considering past performance when evaluating the impact of 

board structure on firm performance. Our tests using the dynamic OLS model revealed an 

enhancement in R2 from 10.43% in the static OLS model to 25.51% in the dynamic OLS 

model (not tabulated). It appears that past performance plays a crucial role in explaining a 

substantial portion of the variation in current performance. 

The outcomes reveal that when fixed-effects are included in a dynamic model and 

estimated through the system GMM, the coefficient on BoardSizeBOD (ROE) is statistically 

insignificant (-0.0003, standard error = 0.0003). This stands in contrast to the results from the 

static fixed-effects model, where the coefficient on board size is positive (0.0006, standard 

error = 0.0005). However, the positive bias in the fixed-effects coefficient estimate aligns 

with the anticipated bias when overlooking the dynamic relationship between current board 

structure and past performance. If board size is negatively correlated with past performance, 

then fixed-effects estimates of the relationship between board size and firm performance will 

exhibit a positive bias. This applies to all variables. 

However, there is a possibility that certain hidden variations, not accounted for by past 

performance, may exist. The system GMM model allows us to assess the relationship between 

governance and performance. It incorporates both past performance and fixed-effects to 

address the dynamic aspects of this relationship and time-invariant unobservable variations, 

respectively. 

The outcomes obtained by controlling for heterogeneity in this study are comparable 

to those found in the estimates of Wintoki et al. (2012). However, this application also 

underscores the importance of accounting for both the dynamic relationship between current 

governance and past cooperative performance and time-invariant unobservable heterogeneity 

in the analysis. 
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5 Conclusions 

 

This study analyzed the relationship between statutory body characteristics and the 

financial performance of Brazilian credit cooperatives. Using panel data on 973 cooperatives 

over 2005-2022, the results reveal complex links between board size, gender diversity, tenure, 

and performance measures. 

Theoretically, the results offer partial backing for agency theory predictions that tenure 

is linked with increased profitability, aligning with a monitoring perspective. However, it was 

not possible to support any of the nine hypotheses raised in this study. 

We find that the characteristics of statutory boards are, in part, influenced by past 

performance. After accounting for this factor, we observe statistical significance only for 

Tenure in GMM model, with very small coefficients in relation to firm performance. 

It is crucial that empirical research in credit cooperatives considers the source of 

endogeneity inherited from the corporate finance literature. This arises because the 

relationships between observable characteristics of an entity are likely to be dynamic. In the 

context of statutory boards, current firm performance can influence future governance 

choices, and these choices, in turn, may impact future firm performance. 

In the realm of cooperate governance research, acknowledging the influence of 

historical performance on current governance is crucial. This is especially significant because 

a substantial portion of this research seeks to uncover how governance impacts performance. 

Ignoring the connection between historical performance and present governance could 

introduce biases that might skew the findings. 

For practitioners, tailored board composition and size is critical to balance member 

representation with financial oversight. Developing female leadership pipelines may further 

professionalize cooperatives, but requires tackling biases in selection. Fostering director 

expertise in accounting, finance and risk management is also pivotal to performance. 

This study uniquely addressed an under-researched context – statutory bodies of 

Brazilian credit cooperatives. As these entities gain economic significance, insight into their 

governance-performance connections is valuable. The findings can inform regulation and 

practice for Brazil's cooperative sector and similar emerging markets. 

Further research could explore interactions between board structure, strategy, 

exogenous variables and performance using qualitative studies. As pointed out by Sallaberry 

et al. (2024), the inclusion of macroeconomic control variables can influence the results in the 

context of Brazilian credit cooperatives. 
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 Comparative analyses across countries may reveal institutional and cultural nuances. 

Trends during crises like COVID-19 can highlight how cooperatives balance financial 

stability and member service. With access to more granular data, future studies can refine 

measurement of constructs like expertise. Advancing and applying context-specific 

governance knowledge remains vital as credit cooperatives continue to evolve. 
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