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Introduction 

This PhD thesis consists of three essays: the first two on banking and the third one on 

international trade. In the first chapter, I examine the impact of two programs carried out by 

Brazilian federal banks in 2012 aimed at ameliorating credit conditions and expanding access 

to credit to individuals and small and medium enterprises (SME) in Brazil. In the second 

chapter, my co-author and I investigate a potential non-homogeneous relation between 

financial intermediation and economic growth by levels of human capital development, 

focusing on a period of exceptional growth of the credit market in Brazil, from 2004 to 2016. 

In chapter three, I analyze the short-run effects of the uncertainties brought along with the 

Brexit referendum on the bilateral trade between Belgium and its main trading partners. 

The first chapter addresses the effects of “BOMPRATODOS” and “Caixa Melhor 

Crédito” credit programs, released in April 2012 by Banco do Brasil and Caixa Econômica 

Federal, respectively. These initiatives involve the reduction of lending rates, extension of loan 

terms, and the increase of credit limits to target borrowers (individuals and  SMEs). I focus on 

the outstanding credit to firms (corporate market) since I am particularly interested in the effect 

of these programs on SME’s access to finance. I exploit the heterogeneity of banks’ credit 

behavior across different standpoints by splitting the sample according to firm size, regional 

economic output, and firms’ credit risk rating. Moreover, I assess the effects of federal banks’ 

credit policies on the decisions of other players to either follow their initiatives to expand access 

to credit or to sacrifice market share.  

I document that federal banks increase credit operations relatively more with SME all 

over the country but specially in Brazilian states with lower economic output. Nevertheless, 

federal banks accomplish this by increasing credit operations with riskier firms. In response to 

federal banks’ credit programs, foreign banks enlarge the provision of credit to less risky SMEs 

in Brazilian states with higher economic output, consistently with a “cherry-picking” behavior. 

Concurrently, although affected by the competitive threat introduced by both set of banks, 

private domestic banks still expand their credit operations at a higher rate than foreign banks, 

especially by focusing on safer and profitable credit relationships, such as larger firms. 

The second paper employs a new variable to account for the non-homogeneous effect 

of finance on economic growth – human capital development. My co-author and I rely on the 

findings that connect variables used in the related literature to establish a threshold in the effect 

of finance on economic activity to a common factor – the quality of past institutions. In 
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addition, we investigate whether the impact of finance on growth varies by different  credit 

channels or credit recipients, such as the type of bank ownership, the type of credit, the credit 

purpose, and the type of borrower. 

Our findings confirm the positive relationship between finance and growth. This pattern 

is more pronounced in regions with intermediate level of human capital development, which 

supports the argument that there is a minimum threshold required for finance (credit) to trigger 

economic progress. The results also imply that this progress loses momentum after human 

capital development reaches a yet higher given level. We find the same pattern observed in the 

relationship between total credit and economic growth for the credit provided by private banks, 

credit funded with freely established sources of funding, credit for specific purposes, and credit 

extended to individuals. We claim that these findings may have import implications for 

policymakers who intend to promote economic growth with support of financial 

intermediation. 

Finally, the third chapter exploits the exceptional instable environment created by the 

Brexit referendum to address the impact of the uncertainties triggered by this event on the 

bilateral trade between Belgium and its main neighboring partners – United Kingdom, 

Germany, France, and the Netherlands. I investigate the impact of uncertainty on trade over 

and above the effect of the concurrent GBP depreciation on bilateral trade. Specifically, I 

hypothesize that Belgian and British trading firms could be reacting in advance to the potential 

introduction of tariffs and non-tariffs barriers in the wake of the Brexit agreements completion. 

I find that the instable environment created by the Brexit referendum leads to lower 

intensive margin of Belgian exports to the UK in comparison to Belgium’s main neighboring 

countries. The impact of uncertainties is more pronounced in larger Belgian exporting firms in 

the period preceding the Brexit referendum, since these firms are better able to absorb the 

associated costs of postponing or diverting exports. The results for Belgian manufacturing 

firms, which are more responsive to changes in competitiveness, also suggest more intense 

reaction to the Brexit uncertainties than commodities’ producers but are not conclusive. 

Concerning inward trade flows, I find that import flows are more rigid and do not react to the 

uncertainties related to the Brexit referendum. It suggests that import and export markets have 

specific dynamics and react differently to changes in economic variables and political 

uncertainties. 
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Chapter 1 

Effects of State-Owned Banks’ Programs to Stimulate 

Credit: Evidence from Brazil1,2 

 

 

Emerson Erik Schmitz3 
 

Abstract 

This paper examines the impact of two programs carried out by Brazilian federal 

banks aimed at ameliorating credit conditions and expanding access to credit to 

individuals and SMEs. These initiatives involve the raise of credit limits, 

extension of loan terms and the reduction of lending rates to the targeted 

borrowers. I study the consequences of these credit policies on banks’ risk-

taking behavior and credit allocation in the corporate credit market. I document 

that federal banks increase credit operations relatively more with small firms all 

over the country, especially in Brazilian states with lower economic output, 

although loading more risky firms to their portfolios. In response to federal 

banks’ programs, foreign banks enlarge the provision of credit to less risky 

small firms in Brazilian states with higher economic output, consistently with a 

“cherry-picking” behavior, while private domestic banks focus on keeping safer 

and profitable credit operations, increasing their market share in the large firms’ 

segment. Overall, my findings suggest that federal banks’ initiatives to expand 

the access to credit in Brazil have a significant impact on the credit allocation 

to SMEs and indirect effects on the credit allocation to larger firms. 

 

 

Keywords: credit stimulus, lending rate cut; bank ownership; SME; bank 

concentration. 

 

JEL Classification: G28; H11; L32; L38 
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Crego, Maaike Diepstraten, Bernardus van Doornik, and André Minella for insightful discussions and feedback. 

I also thank the Central Bank of Brazil (Desig) for providing me with access to its data.  
2 The views expressed in this paper are my own views and do not reflect the views of the Central Bank of Brazil. 
3 Tilburg University and Central Bank of Brazil. 
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1. Introduction 

High costs of funding may be especially harmful for small and medium enterprises 

(SMEs). The literature on this subject shows that these firms face more difficulties in obtaining 

credit than larger firms do (Schiffer and Weder, 2001; Beck and Demirgüç-Kunt, 2006), which 

might prevent them from flourishing, thereby retarding economic development. Governments, 

aware of this, may act in several ways in order to overcome market failures and promote the 

growth of SMEs, for instance by granting subsidized credit to this subset of firms. In addition, 

government-owned institutions may curtail profit margins by reducing interest rate spreads, 

one of the main components of the cost of credit4.  

This paper examines the effects of two programs aimed at ameliorating credit conditions 

and expanding access to credit to individuals and financially constrained firms in Brazil (“credit 

programs”). These initiatives are carried out by Brazilian federal government-owned banks 

(“federal banks”) and start in April 2012. Both programs include the reduction of lending rates, 

as an attempt of the Brazilian government at the time to trigger the pass-through of a previous 

monetary policy easing starting in 2011, the extension of loans terms and the raise of credit 

limits to the targeted borrowers. I focus on the impact of these credit policies on the corporate 

credit market and evaluate the effectiveness of this socially motivated credit policy conducted 

by state-owned banks. Moreover, I investigate the impact of this stimulus to credit on the 

decisions of profit-oriented private domestic and foreign banks.  

I study banks’ risk-taking behavior and credit allocation after the launching of state-owned 

banks’ initiatives to increase the supply of credit through the lens of the ownership of banks. I 

choose this standpoint for several reasons, which I relate to their respective literature. First, I 

address the role of government ownership of banks in order to ascertain whether federal banks’ 

credit policies are consistent not only with the social view of these institutions (Atkinson and 

Stiglitz, 1980; Stiglitz and Weiss, 1981; Greenwald and Stiglitz, 1986; Stiglitz, 1993), but also 

with the agency (Tirole, 1994) and political interpretations (Shleifer and Vishny, 1994, 1998; 

Sapienza, 2004).  

Second, my research refers to differences in the screening and monitoring of credit 

operations depending on the ownership of banks. In this regard, most of the literature supports 

the idea that state-owned banks in emerging markets are less efficient than private domestic or 

foreign banks (La Porta, Lopez-de-Silanes, and Shleifer 2002; Barth, Caprio, and Levine 2004; 

                                                           
4 The other main components of credit are the following: administrative costs, default rates, compulsory deposit 

with the Central Bank, and taxes.  
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Lin and Zhang, 2009; Micco et al., 2007). Third, I am also concerned with the impact of foreign 

banks on domestic banking systems. The literature on this topic suggests that acquiring 

information may be more difficult to foreign banks, which usually rely on “hard information”, 

while domestic banks typically have long-standing relationship with borrowers, which enables 

them to absorb borrowers’ “soft information” (Detragiache et al., 2008). Consequently, the 

higher cost of acquiring information for foreign banks may incentivize them to cherry-pick” or 

“cream-skim” more profitable borrowers (Dell’Ariccia and Marquez, 2004, Gormley 2010), 

especially in countries with weaker public institutions and where these banks have a small 

portion of the market (Claessens and Van Horen, 2013, 2014), which is especially the case of 

Brazil.  

Unlike earlier research, which has generally relied on cross-country analyses to examine 

the role of government banks, I address this subject using data from one single country. 

Particularly, Brazil offers an interesting setting in which to conduct this research. It is among 

the economies with the highest interest rate spreads in the world (Gelos, 2006), in which the 

risk level of firms plays a substantial role. The country has also a well-developed banking 

system, with the presence of large nationwide state-owned banks, several and important private 

groups, while foreign financial institutions also hold a significant market share. Still, Brazil has 

an uneven spatial distribution of credit allocation, which allows us to observe the discrepancies 

in credit distribution across its regions.  

Even though I address this issue using data from one specific economy, my findings may 

contribute to the overall understanding of the consequences of the use of state-owned banks to 

reduce overall lending rates, stimulate bank competition, and increase the supply of credit. 

Consequently, other emerging countries with a significant presence of state-owned banks, 

developed countries whose government-owned financial institutions increased their market 

share in the wake of the 2008 financial crisis, and countries with large economic imbalances 

may also benefit from this analysis. 

To empirically investigate the effects of the credit programs carried out by federal banks 

on the Brazilian corporate credit market, I rely initially on an event study. I compare the growth 

in the outstanding credit granted by federal, private domestic and foreign banks after the 

launching of state-owned banks’ credit programs. I use federal banks and private domestic 

banks as my groups of interest, which I relate to the base group, mainly composed of foreign 

banks. Then, I exploit the heterogeneity of banks’ credit behavior across different standpoints, 

by splitting the sample according to firm size, regional economic output, and firms’ credit risk 

rating. These comparisons between subsamples allow me to document the social motivation of 
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federal banks in broadening their customers’ base and to test the subsequent risk-taking 

behavior of these governmental institutions. Additionally, I assess the effects of this induced 

boost in bank competition on the decisions of other players to either follow state-owned banks’ 

credit policy or to sacrifice market share.       

Next, I use two different treatment intensity analyses to complement the first model. First, 

I test the impact of the state-owned banks’ credit stimulus on bank concentration, measured by 

the Herfindahl-Hirschman index (HHI). I use the median of the credit market share of federal 

banks in 2011, before the changes in federal banks’ credit policies, to capture the intensity of 

the treatment. The underlying idea of this methodology is to test whether localities with larger 

share of federal banks experience higher bank concentration after the launching of state-owned 

banks’ initiatives to stimulate credit, depending on the behavior of other banks. Second, I relate 

the credit growth of banks operating in Brazil in the aftermath of the credit programs, by 

ownership, to the share of Brazilian states in the national GDP in 2011. With this strategy, I 

intend to examine whether each set of banks, in absolute terms, experiences changes on its 

credit evolution throughout the country. I execute both approaches with the whole sample, and 

then separately using the SME and large firms’ subsamples.  

I perform my study using a unique aggregated dataset extracted from the Brazilian Credit 

Risk Bureau (SCR), administered by the Central Bank of Brazil (BCB). My results are in 

accordance with the overall literature on the ownership of banks. First, I document, as expected, 

that federal banks manifest their social motivation by expanding their credit operations with 

smaller firms in Brazilian states with lower GDP at a relatively higher growth rate. 

Nevertheless, federal banks accomplish this by increasing their credit relationships with riskier 

firms. In response to federal banks’ credit programs, I find that foreign banks follow this 

competitive pressure, but expand credit operations in Brazilian states with higher GDP and 

focus on less risky small firms, consistently with the “cherry-picking” behavior described in 

the literature.   

Concurrently, private domestic banks are affected twice, not only by the competitive threat 

introduced by federal banks but also by the subsequent competitive move of foreign banks. 

However, I find that private domestic banks still expand their credit operations at a higher rate 

than foreign banks, especially by focusing on safer and profitable credit operations, such as 

less risky SMEs in Brazilian states with lower GDP and larger firms all over the country. These 

outcomes lead to an indirect increase in private domestic banks’ market share in the large firms’ 

segment. 
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Concerning the effects on bank concentration, my findings partially corroborate the 

hypothesis that localities with larger share of federal banks experience higher bank 

concentration after the credit programs. This pattern is more prominent in the SME segment 

within Brazilian states with lower GDP, where the presence of those banks is already higher. 

However, in Brazilian states with higher GDP, I do not find significant results in the SME 

segment, as long as foreign banks respond to the competitive pressure exerted by federal banks 

in these regions. In contrast, the concentration index drops in the large firms’ segment, since 

private domestic banks focus on safer credit operations all over the country. 

Finally, when it comes to the behavior of each set of banks throughout the country after 

the introduction of federal banks’ credit programs, in absolute terms, my results confirm that 

the impact of these initiatives is significant for the credit allocation in the SME segment, and 

only indirect for the larger firms’ segment. While all three sets of banks expand their credit 

operations to larger firms in the aftermath of the credit programs the higher the Brazilian state 

share in the national GDP, the coefficients for smaller firms show a different pattern. Both 

federal and private domestic banks increase their outstanding credit at higher rates the lower 

the regional economic output. Hence, federal banks behave consistently with their social 

motivation, whereas private banks results are in accordance with the higher competitive 

pressure experienced in higher GDP states. 

Overall, my findings suggest that the credit programs conducted by government-owned 

banks have important effects on the corporate credit market. This public policy seems to 

particularly affect the credit allocation in the SME segment, whose firms display a greater range 

of credit ratings. This special feature of smaller firms leads to different banks’ reactions, 

according to their intrinsic characteristics, which influences credit allocation across a country 

with significant imbalances. On the other hand, the impact on larger firms’ segment is limited 

and indirect, potentially because of the lower interest rates margins usually observed in this 

segment. 

The remainder of this paper is organized as follows. Section 2 introduces the institutional 

and economic background of the Brazilian corporate credit market. Section 3 describes the data 

sources, provides descriptive statistics and a data preview. Section 4 presents the methodology 

and reports the empirical results. Section 5 discusses robustness checks and Section 6 

concludes. 
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2. Institutional and Economic Background 

2.1. The Brazilian corporate credit market  

The credit market in Brazil is characterized by the existence of two distinct segments, each 

of them with its own dynamics: the earmarked credit market, with interest rates and sources of 

funding defined by law, whose credit must be granted to the real estate, agribusiness, and 

infrastructure sectors; and the non-earmarked credit market (hereafter “free corporate credit 

market”), in which funding sources and interest rates are freely established by banks. 

Additionally, one institution plays a special role in the Brazilian banking system: Banco 

Nacional de Desenvolvimento Econômico e Social (BNDES), a federal government-owned 

developing bank, which finances its operations mainly with a subsidized source of funding5. 

All credit granted by the BNDES is counted as earmarked credit, although other banks, 

including private ones, may act as intermediaries in the provision of credit to final borrowers. 

Given the significant influence of the BNDES on the earmarked credit market, and my interest 

in the risk-taking behavior of banks, my research is focused on the free corporate credit market. 

Besides the BNDES, Brazil has four other federal banks: Banco do Brasil (BB), a multiple 

bank with stocks publicly traded; Caixa Econômica Federal (CEF), a savings bank entirely 

controlled by the Brazilian treasury; Banco do Nordeste, a regional development bank focused 

on the northeast region; and Banco da Amazônia, a commercial bank which aims to promote 

the development of the Amazon region. Since Banco da Amazônia and Banco do Nordeste are 

regional banks that operate mainly two specific constitutional funds6 to finance projects at their 

respective areas of activity, I also exclude both institutions from my sample. 

Concerning banks controlled by Brazilian state governments (hereafter “state banks”), 

there are still five financial institutions in operation (Banrisul, BRB, Banese, Banpará, and 

Banestes), which have survived a privatization program aimed at restructuring and reducing 

the presence of these banks during the 1990s. Brazil has an important private banking sector 

as well. Taking December 2011 as a baseline, this segment included 94 private domestic banks, 

68 foreign banks, and three private banks partially owned by foreign shareholders (hereafter 

“foreign-share banks”).  

 

 

                                                           
5 Funding is provided by the Brazilian Treasury, which is compensated with a subsidized interest rate given by 

the TLP - Taxa de Longo Prazo. 
6 Fundo Constitucional de Financiamento do Norte (FNO) and Fundo Constitucional de Financiamento do 

Nordeste (FNE). The credit provided with these sources of funding are classified as earmarked credit. 
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2.2. federal banks’ credit programs 

To trigger the pass-through of the concurrent monetary policy easing starting in 2011 and 

induce bank competition, Brazilian federal banks, almost concomitantly, present two programs 

aiming at stimulating and expand the access to credit in April 2012. These initiatives consist 

of reducing rates, extending loan terms, and increasing credit limits to targeted borrowers 

(individuals and SMEs). First, BB launches the “BOMPRATODOS” program (“Good for 

Everyone”) and, subsequently, CEF releases the “Caixa Melhor Crédito” program (“Caixa Best 

Credit”).   

Both programs7 involve broaden initiatives to increase the supply of credit to individuals 

and SMEs, including the reduction of lending rates, as an attempt of the Brazilian government8 

at the time to trigger the pass-through of a previous monetary policy easing starting in 2011, 

the extension of loans terms and the raise of credit limits to the targeted borrowers. In regard 

specifically to SMEs, these initiatives result in lower interest rates for working capital credit 

lines and investment loans, varying in accordance to credit recipients’ risk and relationship 

profile. Combined with the measures to attract additional borrowers, BB and CEF programs 

also involve the provision of financial education to support new customers. 

After the introduction of these programs, the average interest rate spread9 in the free 

corporate credit market drops from approximately 15 p.p. before April 2012 to around 12 p.p. 

at the end of 2012, as shows Figure 1. In order to verify whether private domestic and foreign 

banks follow the reduction in interest rate spread carried out by federal banks, I proxy banks’ 

lending rates by the average return of banks’ credit operations using balance sheet 

information10, calculated as follows:  

                                                           
7 BB and CEF are two different legal entities, with distinct purposes, advertising and credit policies. For this 

reason, each bank launches a unique credit program developed specifically to their respective target-audiences. 

Information about both credit programs is obtained from the following banks’ annual reports: BB 2012 Annual 

Report (available at www.bb.com.br/docs/pub/siteEsp/ri/eng/dce/dwn/annualreport2012.pdf) and Caixa 2012 

Managerial Report (available at http://www.caixa.gov.br/Downloads/caixa-demonstrativo-

financeiro/ManagementReport_2012.pdf). Additional and more detailed information about “BOMPRATODOS” 

program can also be found in BB quarterly Management Discussion and Analysis (MD&A) reports published as 

from 2012:Q2, available at https://ri.bb.com.br/en/financial-information/results-center/. Concerning “Caixa 

Melhor Crédito” program, additional information can also be obtained from CEF quarterly Management Reports 

as from 2012:Q2, available at http://www.caixa.gov.br/site/english/financial-information/Paginas/default.aspx. 
8 While BB is controlled by the Brazilian federal government (which holds more than 50% of voting shares) and 

has publicly traded stocks, CEF is 100% owned by the Brazilian Treasury. The Brazilian government has the 

authority to nominate the CEOs of both banks and BB’s head of the board of directors, which is indicated by the 

Ministry of Finance. 
9 Interest rate spread is the difference between lending rates charged and deposit rates offered by banks. 
10 Banks’ balance sheet information comprises both revenues from earmarked and non-earmarked credit 

operations. 

http://www.caixa.gov.br/Downloads/caixa-demonstrativo-financeiro/ManagementReport_2012.pdf
http://www.caixa.gov.br/Downloads/caixa-demonstrativo-financeiro/ManagementReport_2012.pdf
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𝑅𝑒𝑡𝑖,𝑡 = 𝑅𝑒𝑣𝑖,𝑡 (𝐶𝑟𝑒𝑑𝑖𝑡𝑖,𝑡−1 + ∆𝐿𝐿𝑃𝑖,𝑡)⁄ ,                            (1) 

where Reti,t is the return of credit operations of bank i in quarter t; Revi,t are the revenues 

obtained from credit operations by bank i in quarter t; Crediti,t-1 is the outstanding credit 

position of bank i in quarter t-1; and LLPi,t is the difference in bank i loan loss provisions 

(LLP) between quarters t an t-1. 

Figure 2 shows the average return of banks’ credit operations from 2011 to 2014 to the 

three main bank ownership types: federal banks, private domestic banks, and foreign controlled 

banks. Interestingly, the average return of federal banks’ credit operations drops significantly 

more in 2012 and 2013, while the average returns of private and foreign banks’ credit 

operations decline less vigorously during these years. These numbers indicate that lending rates 

drop in the aftermath of the introduction of federal banks’ credit programs for all banks. 

However, it suggests that federal banks’ lending rate cuts are not completely followed, in 

magnitude, by other banks.  

I also investigate whether the decision of federal banks to increase the supply of credit and 

reduce lending rates is anticipated by market agents. Then, I look at the behavior of BB stock 

prices11 during the months surrounding the announcement of the “BOMPRATODOS” program. 

Figure 3 compares BB stock prices (BBAS3) with the Ibovespa index, both equalized to 100 

at the beginning of 2012. BB stock prices experience almost a perfect correlation to the 

Ibovespa index until the end of March, which implies that investors are not aware of the 

initiatives to reduce lending rates. However, from April onwards, BB shares start to 

underperform in comparison to the market index, reflecting the realization among BB 

shareholders that lower lending rates and a more comprehensive customer base could bring 

lower returns and higher risk to BB credit operations. 

 

3. Data 

3.1. Data sources 

I address the impact of the federal banks’ credit programs on corporate credit market using 

quarterly information extracted from the Brazilian Credit Risk Bureau (SCR12), a 

comprehensive proprietary dataset administrated by the BCB. For confidentiality reasons, I use 

                                                           
11 CEF is 100% owned by the Brazilian Treasury and does not have publicly traded stocks. 
12 The SCR gathers information on all outstanding loans above a threshold of 1,000 Brazilian Real (BRL) for all 

banks operating in the country. 1,000 BLR was worth approximately 600 USD at the beginning of 2011, and 375 

USD at the end of 2014. 
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aggregated data in several dimensions. First, the credit information is separated by the two 

informal segments of credit in Brazil - earmarked and free corporate credit markets. Then, for 

each segment the data is divided by the 26 Brazilian states and the Federal District. Next, the 

data is split-up into bank ownership types, according to the following categories13: federal 

banks, state banks14, private domestic banks, foreign-controlled banks15, and foreign-share 

banks16.  

Beyond this, the data is allocated into four sets of firms ordered by annual gross revenues 

and assets17: micro, small, medium, and large firms. Finally, using the rating categories defined 

in Resolution 2,682/1999, which determines that financial institutions should classify their 

credit operations on their own discretion into progressive levels of risk18, the dataset is divided 

into credit operations with “lower risk” (ratings from AA to C) and “higher risk” (ratings from 

D to H).  

I select a sample period that runs from 2011:Q1 to 2014:Q4. This period takes into account 

the time in which the lower lending rates are in effect as part of federal banks’ credit programs 

and rules out the potential effects of the 2008 global financial crisis. Additionally, this time 

frame considers the introduction of the new credit registry in Brazil in 2011, which establishes 

as mandatory information such as funding sources and firms’ sizes. I end up with an unbalanced 

panel data. The final sample excludes lines with less than 15 operations for privacy concerns, 

and contains 12,177 observations, representing a significant share of the Brazilian corporate 

free credit market.  

I merge this dataset with banks’ balance sheets, which I aggregate by bank ownership in 

order to fit the characteristics of the credit data. To perform this merging, I use bank ownership 

information, comprising all changes in ownership during the sample period19. Local GDP 

information is gathered from the Brazilian Institute of Geography and Statistics (IBGE) 

                                                           
13 The dataset comprising bank ownership is public available at the BCB’s website and takes into consideration 

all changes in bank control over the sample period, which are not substantial enough to affect the results. The 

classification of banks as foreign controlled follows the related literature (De Haas and van Lelyveld, 2010; 

Claessens and van Horen, 2013). 
14 Banks controlled by a Brazilian state. 
15 Financial institutions with greater than or equal to 50% voting capital share held by foreigners. 
16 Financial institutions with foreigners holding greater than 10% and lower than 50% of voting capital share. 
17 According to Complementary Law 123, 2006, firms' sizes are attributed by their annual gross revenues and 

assets: i. micro firms, equal to or less than 360,000 BRL; ii. small firms, between 360,000 BRL and 3,600,000 

BRL; iii. medium firms: between 3,600,000 BRL and 300,000,000 BRL, provided that total assets do not exceed 

240,000,000 BRL; and iv. large firms, above 300,000,000 BRL, provided that total assets exceed 240,000,000 

BRL (Ordinary Law 11,638, 2007). 
18 These ratings are limited by the days of arrears of each credit operation. AA or A – 0 or less than 15 days; B -  

between 15 and 30 days; C -  between 31 and 60 days; D -  between 61 and 90 days; E -  between 91 and 120 

days; F -  between 121 and 150 days; G -  between 151 and 180 days; and H – above 180 days. 
19 Banks’ balance sheet and ownership information are publicly available on the BCB’s website. 
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regional accounts. Finally, I take the 2010 presidential poll’s outcomes from the Brazilian 

Supreme Electoral Court (TSE).  

3.2. Descriptive statistics 

I first provide the summary statistics of banks’ balance sheet information in Table 1. For 

each type of bank ownership in Brazil20, I present the statistics of the total assets21, liquidity22, 

capital ratio23 and retail funding24 for the whole sample period. Concerning total assets, both 

federal banks are relatively large financial institutions, whose sizes are comparable to the 

largest private domestic and foreign controlled banks. We also observe that there is a 

substantial number of smaller financial institutions within private domestic and foreign banks 

groups, given the small total assets’ means of the respective samples. Lastly, state banks and 

banks with foreign shareholders are few and less representative, in aggregated terms.  

Concerning other banks’ balance sheet information, there is no significant variation in 

liquidity between bank ownership types. However, there are substantial differences in retail 

funding and capital ratio indices. First, while federal, foreign share, and state banks are usually 

commercial banks that rely relatively more on deposits to fund their credit operations, there are 

several investment banks, who do not receive deposits, within the group of private and foreign 

banks. Second, smaller financial institutions in Brazil are typically more capitalized than larger 

banks as a signaling of solvency, which move upwards the capital ratio means for private, 

foreign controlled and foreign share banks. 

The dispersion of the descriptive statistics for some groups of banks may harm the 

interpretation of figures. This is because some very large banks might have very different 

characteristic from the remaining banks within the same bank ownership type. To overcome 

this setback, I provide in Tables 2A to 2C the weighted average, by the share of each banks’ 

assets in total assets, of the liquidity, retail funding, and capital ratio indices, and show how 

they evolve over the sample period.  

For instance, the average level of capitalization (capital ratio) of private banks is much 

closer to the observed for federal banks when we take into account the respective weighted 

averages. When it comes to the time variation, we observe that federal and foreign banks 

                                                           
20 Except BNDES, Banco da Amazônia, and Banco do Nordeste. 
21 I subtract from each bank total assets’ account the value of off-balance operations. 
22 Liquidity is defined as (cash + Interbank liquidity operations + securities and derivatives)/total assets. 
23 Capital ratio is defined as equity/assets. 
24 Retail funding is defined as (cash deposits + savings + term deposits)/total deposits. 
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amplify their capital leverages25, while private domestic banks maintain their capital ratio 

figures relatively stable. 

Finally, I provide in Tables 3A and 3B the evolution of total credit and total assets 

information over the sample period, by bank ownership type. First, it is noticeable that federal, 

private domestic and foreign banks account for more than 95% of the total credit provided in 

the Brazilian corporate credit market. Second, the relationship between total credit and total 

assets is relatively low for all classes of banks, for three reasons: the dataset concerns only the 

free corporate credit market and does not takes into account earmarked credit operations; the 

data is aggregated, which leads to some degree of missing information; and the persistence of 

a long standing low depth of intermediation of Brazilian banks in comparison to the US and 

Europe (Belaisch, 2003). 

3.3. Data preview 

In this section, I provide an overview of the evolution of banks’ lending behavior in the 

Brazilian corporate credit market. I focus my analysis on the non-earmarked (free) segment, as 

mentioned above. Starting with bank ownership type, Figure 4 shows the progress of banks’ 

market share given this segmentation. Interestingly, federal banks increase their market share 

from around 28% before the credit programs to more than 35% at the end of 2014. This surge 

in the presence of federal banks is followed by an almost symmetric decline in the presence of 

private domestic banks, whose market share drops from 49.0% to 41.7% in the same period. 

Foreign banks, however, do not show any significant variation after the initiatives to increase 

the supply of credit carried out by federal banks.  

The symmetrical movement of federal banks and private domestic banks may indicate a 

difference in these banks’ credit policies. In order to come to a more accurate assessment of 

this possibility, Figure 5 illustrates banks’ market share in the SME segment of the free 

corporate credit market, since these firms are targeted by federal banks’ credit programs. The 

graphical analysis confirms the different behavior of banks towards SMEs. While the SMEs’ 

credit market share for private banks decline from 55.1% in 2012:Q1 to 44.8% in 2014:Q4, 

                                                           
25 Although we observe an increasing leverage for federal banks, measured by equity/assets, these institutions 

manage to maintain reasonable capital requirement indices for the sake of complying with Basel rules over the 

sample period. This is possible mainly through federal banks’ issuance of convertible financial instruments, which 

are liabilities with characteristics of capital that could be classified as Tier 1 complimentary capital. Additionally, 

the issuance of these hybrid bonds contributes to relatively stable risk classification given by international rating 

companies, in accordance with information obtained from BB investors’ relation website 

(https://ri.bb.com.br/en/).  
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federal banks increase their participation from 22.0 to 32.7% in the same period. The market 

share of foreign banks remains flat through all the sample period.  

Now, I turn to the analysis of banks’ credit policies according to the size of Brazilian 

states’ economies. I divide Brazilian states into levels of economic output: “higher GDP” and 

“lower GDP” states26. Figure 6A presents the graph for the market share in Brazilian states 

with lower economic output, and Figure 6B presents the graph for the subsample of Brazilian 

states with higher economic output, irrespectively of firm size. The market share of federal 

banks increases substantially in lower GDP states after the launching of their credit programs, 

private domestic banks’ participation declines almost as much, while foreign banks slightly 

lose market share. We observe similar movements in the sample cut of higher GDP states. 

Next, in order to explore the potentially different risk-taking behavior of banks, Figure 7 

presents the graph of credit operations classified with ratings from D to H (higher risk). Federal 

banks increase their share in this risky credit segment, rising from 16.5% in 2012:Q1 to 33.4% 

in 2014:Q4. Foreign banks also present a slight growth in the market share of riskier firms. On 

the other hand, private domestic banks reduce their share in risky operations from 63.6% in 

2012:Q1 to 43.7% in 2014:Q4. 

 

4. Methodology and results 

4.1. Banks’ credit growth – relative behavior  

4.1.1. Empirical strategy 

This paper aims to evaluate the lending behavior of banks operating in Brazil in the 

corporate credit market after the introduction of federal banks’ programs to stimulate credit in 

April 2012. This unique event allows me to empirically test the consequences to credit 

allocation of a governmental directive carried out by means of state-owned banks. To address 

this, I first rely on an event study in which I compare the credit growth granted by federal, 

private domestic and foreign banks after the launching of the programs to increase the supply 

of credit in Brazil.  

My basic model is the following: 

𝐿𝑛 𝑐𝑟𝑒𝑑𝑖𝑡 𝑏,𝑙,𝑠,𝑟,𝑡 = 𝛽0 + 𝛽1𝑃𝑜𝑠𝑡𝑡 +  𝛽2𝐹𝑒𝑑𝑏𝑎𝑛𝑘𝑠𝑏 +  𝛽3𝑃𝑟𝑖𝑣𝑏𝑎𝑛𝑘𝑠𝑏 + 𝛽4𝑃𝑜𝑠𝑡𝑡 ∗ 𝐹𝑒𝑑𝑏𝑎𝑛𝑘𝑠𝑏 +

𝛽5𝑃𝑜𝑠𝑡𝑡 ∗ 𝑃𝑟𝑖𝑣𝑏𝑎𝑛𝑘𝑠𝑏 + 𝜑𝐵𝑎𝑛𝑘𝑏,𝑡 + 𝛿𝑡,𝑠,𝑟,𝑙 + 휀 𝑏,𝑙,𝑠,𝑟,𝑡 ,                                 (2) 

                                                           
26 I present the reasoning to divide the sample into lower and higher GDP states in the methodological section.  
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where Ln creditb,l,s,r,t is the natural logarithm of the outstanding credit granted by bank 

ownership type b, in the locality (Brazilian state) l, to the set of firms of size s, classified with 

credit risk r, at time (quarter) t. Postt is a dummy variable that takes the value one from 

2012:Q2, when firms began to have access to reduced lending rates, extended loan terms, and 

higher credit limits as a consequence of the federal government banks’ programs to increase 

the supply of credit in April 2012, and zero otherwise.  

Although the source of exogenous variation that I take into account is endogenous to 

federal banks, I am particularly interested in analyzing their conduct in relation to the 

theoretical view of government ownership of banks. Then, I use the dummy Fedbanksb, which 

takes the value one for federal banks and zero otherwise, to specify this set of banks as one of 

my groups of interest. Nevertheless, the use of federal banks as my unique “treatment group” 

does not allow me to make inferences about the lending behavior of other banks operating in 

the Brazilian corporate credit market. It could be the case that private domestic banks or foreign 

banks react differently to the new credit policy introduced by federal banks, either following it 

or responding somehow differently to the new competitive threat. To account for this 

possibility, I use the dummy Privbanksb, which takes the value one for private domestic banks 

and zero otherwise.  

I bring both Fedbanksb and Privbanksb into interaction terms with Postt, whose respective 

coefficients27 provide an estimate of the difference between the outstanding credit growth of 

federal banks and private domestic banks and other banks operating in Brazil in the period 

subsequent to the introduction of federal banks’ credit programs. In this setup, I run an event 

study with two groups of interest (federal banks and private domestic banks) while my base 

group is the set of banks under foreign control, banks with a significant foreign share or banks 

owned by a Brazilian state. Given that the market shares in the Brazilian corporate credit market 

of the last two banks are negligible, I henceforth refer to my control group as “foreign banks”.  

Since I explore differences in the lending behavior between classes of bank ownership, I 

also control for the aggregated and specific characteristics of these set of banks. To fit these 

variables to the aggregated feature of my bank ownership-firm size credit information, I 

                                                           
27 The Log-Linear model is used to capture the outstanding credit growth rates after the introduction of federal 

banks’ credit programs. The difference between the natural logarithms of a variable Y in times t and t-1, for 

instance, is approximately the percentage variation of Y, which is given by the coefficient of Postt in specification 

(2). Then, the interactions of Postt with dummies for bank ownership provide the differences in credit growth, in 

percentage points, between these categories and the control group. 
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combine banks’ balance sheets by bank ownership type and produce unique measures of log 

of total assets28, liquidity, retail funding and capital ratio (Bankb,t)
29,30.  

I use the log of total assets to control for the size of banks, because larger banks account 

for most of the outstanding credit in the corporate credit market. I control for liquidity because 

banks in Brazil usually maintain significant government bond portfolios, of which the short-

term and post-fixed income bonds are especially liquid and can be used to expand credit 

operations. Variations in credit supply could also have been caused by an increase in retail 

funding operations, due to changes in bank competition on the liability side. Lastly, I consider 

the capital ratio because well capitalized banks have more autonomy to increase credit 

operations without hampering their solvency indicators. 

I use different approaches of group fixed effects to account for unobserved variations in 

my sample, which I introduce one by one. I start by controlling for time fixed effects (𝛿𝑡) to 

take into consideration any time variation, such as macroeconomic factors that could affect 

banks and firms. This control also captures the effect of the unexpected monetary inflection 

that took place in August 2011, which preceded the launching of credit programs.  

As it is crucial to prevent the classical endogeneity problem caused by simultaneity in 

specifications involving supply and demand for credit, I need to disentangle “firms’ borrowing 

channel” from the “banks’ lending channel”, which I intend to isolate. To account for this, I 

add grouped fixed effects, initially by considering firms based on their size, which takes into 

consideration the unobserved differences in credit demand by firms of different sizes. 

However, as credit demand by firm sizes could have varied over time – for instance, because 

of public policies to promote small businesses during a specific period – I test the interaction 

between time and grouped fixed effects based on firm size (𝛿𝑡,𝑠).  

It is also reasonable to argue that differing credit demand by firm size could also have 

varied according to firms’ credit risk ratings. Then, I go one step further and use the interaction 

                                                           
28 The log of total assets refer to the logarithm of the total banks’ assets. 
29 Given the significant variation of liquidity, retail funding, and capital ratio indicators within bank ownership 

types, I use as control the weighted average, by the share of each banks’ assets in total assets, of these indices, as 

discussed in section 3.2. 
30 These variables mainly capture the differences in banks’ outstanding credit levels and are also important to the 

correct comparison of credit growth rates between different types of bank ownership after the programs to 

stimulate credit, given that all classes of banks are balanced by their main characteristics. I do not interact the 

vector Bankb,t with Postt because it would add endogeneity to my model. These new interaction terms would 

capture most of the variation in banks’ credit growth. The objective of the model is to identify differences in 

banks’ credit allocation and risk-taking behavior, whose changes intrinsically depend on the decision of banks to 

raise funds and manage capital requirements. Therefore, I do not intend to rule out the variation of these variables 

before and after federal banks’ credit programs and identify only the residual differences, as long as they are part 

of the explanation. 
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of time and grouped fixed effects based on firm size and credit risk (𝛿𝑡,𝑠,𝑟). Lastly, the credit 

demand may still have been different throughout the country, which brings me to my preferred 

fixed effect approach: the interactions among time and grouped fixed effects based on firm 

size, credit risk and locality (𝛿𝑡,𝑠,𝑟,𝑙). 

My time-firm size-credit risk-locality fixed effects’ strategy resembles the identification 

strategy introduced by Khwaja and Mian (2008), but it differs from their model because I use 

aggregated data. Instead of unique firms that have credit relationships with at least two banks, 

I consider groups of firms (by size) with different credit risk ratings in each locality who have 

credit relationships with at least two bank ownership types at a given time. My strategy is also 

related to the methodology developed by Degryse et al. (2019), who construct and test a more 

comprehensive version of the Khwaja and Mian (2008) model, relying on a broadened sample 

of firms of the same size, from the same industry, and with headquarters at the same locality, 

that borrow from at least two different classes of banks.  

Although the aggregated feature of my dataset carries potential disadvantage of not 

accounting for individualized bank-firm relationships, my results are still very informative. 

This is because the Brazilian corporate credit market is highly concentrated, such that shocks 

initiated at large institutions may reverberate into the whole market (Blank, Buch, and 

Neugebauer, 2009). This hypothesis is consistent with the concept of granular origins of 

aggregated fluctuations, developed by Gabaix (2011), in which individual firms are responsible 

for a significant part of aggregated movements. 

More specifically, my strategy is related to the methodology developed by Amiti and 

Weinstein (2013), who take into consideration market composition to match aggregated bank 

lending and firms’ borrowing. These authors estimate granular bank-supply shocks, applying 

Gabaix’s (2011) concept to the banking industry. Additionally, their method accounts for a 

potential drawback of Khwaja and Mian’s (2008) methodology, which can be violated in 

samples with asymmetric lending (Degryse et al., 2019), as is the case in Brazil. Therefore, 

using individualized data, but applying Amiti and Weinstein`s (2013) weighting procedure, 

could lead me to results close to those that I find with aggregated data, giving the characteristics 

of the Brazilian corporate credit market.  

Finally, I cluster the errors by bank ownership, locality, firm size and time, because the 

Brazilian corporate credit market presents some degree of bank specialization (by firm size and 

region), and these characteristics are persistent over time. Therefore, banks operating at a given 
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locality with a specific firm size niche will be exposed to the same sort of unobservable 

characteristics.  

4.1.2. Results 

Banks’ credit growth 

I start this empirical section by investigating the impact of federal banks’ credit programs 

introduced in April 2012 on the overall lending behavior of banks in the corporate credit 

market. The time frame of the analysis runs from January 2011 to December 2014, which rules 

out the potential effects of the 2008 financial crisis and encompasses the period in which the 

state-owned banks’ credit policies are in effect. I focus the analysis on the free corporate credit 

market, in which interest rates and sources of funding are freely established by banks.  

To gather initial inferences concerning the potential changes in banks’ credit allocation, I 

run the basic specification for the whole sample. I present the results in Table 4 first without 

any control variables (column 1), subsequently adding bank controls (column 2), and then 

introducing each of the time and group fixed effect approaches I take into account in this study 

– 𝛿𝑡 (column 3), 𝛿𝑡,𝑠 (column 4), 𝛿𝑡,𝑠,𝑟 (column 5), and 𝛿𝑡,𝑠,𝑟,𝑙 (column 6). Later, I perform 

several analyses using different cuts of the sample to draw conclusions regarding banks’ risk-

taking and credit allocation throughout the country. 

I begin with the regression without any controls, which is basically a comparison among 

different ownership types of banks of their outstanding credit and their respective mean growth 

rates over time. Overall, as expected, federal banks expand their credit operations at a higher 

rate after their programs to stimulate credit in comparison to other banks operating in Brazil. 

When we move to the regression with aggregated bank controls, the coefficient for the 

interaction between the dummies for federal banks and the credit programs decreases, while 

the interaction between the credit programs’ and private banks’ dummies are still statistically 

insignificant.  

Next, I introduce the aforementioned fixed effect approaches, one by one. Using time fixed 

effects, the results do not change significantly, since macroeconomic or other time-variant 

factors impact all the banks in the same way. However, as from the use of time interacting with 

group fixed effects by firm size, there is a better fit of the regression model. Then, adding the 

credit risk dimension, the coefficients of interest varies considerably, and explanatory power 

increases, indicating that firms with different credit risk profiles have distinct and unobserved 

credit demand, varying over time, that should be considered. Finally, we come to the last set 
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of fixed effects, which takes into consideration the specific credit demand of firms, by size, 

credit risk, and across different localities. Notably, the Adjusted R2 reaches 76%, and the 

coefficients of the interaction between the dummies for federal banks and private domestic 

banks with the dummy for the credit programs become more precise.  

Using the time-firm size-credit risk-locality fixed effects, I show in Table 4, column 6, that 

the growth rate of the outstanding credit granted by federal banks is 25.6 percentage points 

(p.p.) higher than that of foreign banks after the initiatives of state-owned banks to increase the 

supply of credit31, while private banks expand their credit operations at a rate 14.3 p.p. higher 

than the control group. In next sections, I exploit the heterogeneity of this pattern among firm 

size, regional economic output (Brazilian states’ GDP) and firm credit risk rating. 

By firm size 

To observe the heterogeneity of banks’ credit allocation, I first examine whether the 

programs to stimulate credit that take place in Brazil differently affect the supply of credit 

provided by banks to SME and large firms. Smaller firms are usually more credit constrained 

than larger firms, and governments, consistently with their social motivation, may use their 

banks to overcome these restrictions, as the case I address in this paper. 

To perform this analysis, I consider the firm size classification described in Section 3. 

Firms’ data is divided into four groups: micro, small, medium, and large. I combine the first 

three classes into a single group (SMEs). Next, I split the sample into the outstanding credit 

granted to SMEs and large firms, and rerun specification (2) for both subsamples. Additionally, 

to draw conclusions regarding the subsamples’ results, I add a SMEs dummy to the specification 

(2), which I interact with all regressors to test the statistical difference between the coefficients 

for the SME and larger firms’ subsamples. 

The results are reported in Table 5. To facilitate the comparison, I repeat the results for the 

whole sample in column 1. Then, I present the coefficients for the SME subsample in column 

2, for the large firms subsample in column 3, and for the regression with the SMEs dummy 

(“difference”) in column 4. Interestingly, banks behave differently according to firm size 

segmentation. Considering only the SME subsample, the credit growth rate is 27.5 p.p. higher 

for federal banks and statistically insignificant for private banks after the introduction of credit 

programs, compared to the control group. When it comes to the large firms’ subsample, I do 

                                                           
31 These results consider the whole period between 2012:Q2 and 2014:Q4, which corresponds to the quarters in 

which state-owned banks’ credit policies to increase the supply of credit are in effect.  
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not find statistically significant coefficients for federal banks. However, private domestic banks 

increase their credit to this niche at a rate strikingly 70.4 p.p. higher than foreign banks.  

To correctly interpret these results, it is necessary to observe the “checking” regression 

which tests the difference between coefficients of both subsamples. I do not find significant 

statistical difference between the SME and large firm subsamples for federal banks32. This 

implies that the lending behavior of federal banks is not significantly different from the foreign 

banks’ conduct. A possible and reasonable interpretation for these results is that foreign banks 

could have decided to follow, at least partially, the credit policy carried out by state-owned 

banks. Therefore, we should not disregard the effectiveness of federal banks’ policies targeting 

new credit operations at smaller firms.  

Concerning the difference between the SME and large firm subsamples for private banks33, 

the results are more conclusive. The difference between SME and large firms’ coefficients is 

highly significant, which suggests that private banks may be more sensitive to risk than federal 

banks. Moreover, this result implies that these financial institutions could have decided to 

divert funds to provide credit to safer markets in the aftermath of the credit programs introduced 

by federal banks.  

By firm size and Brazilian state GDP  

The previous findings point to federal banks increasing their market share in the SME 

segment. Oppositely, private domestic banks seem to have focused on keeping safer and more 

profitable credit operations, switching the attention to the large firms’ segment. However, these 

outcomes could have varied between Brazilian states, given the imbalances in the regional 

economic output across the country. Based on the potential cost economies of scale associated 

with the economic size of a given locality (Berger and Mester, 1997), I turn to an investigation 

of the behavior of banks operating in Brazil after federal banks’ credit programs according to 

differences in  regional economic output measured by Brazilian states’ GDP. Additionally, this 

segmentation allows me to make further inferences about banks’ behavior concerning their 

respective theoretical predictions.  

Information on Brazilian states’ GDP comes from 2011 regional accounts of produced by 

the IBGE, presented in Table 6. It provides the share of each Brazilian state in national GDP, 

which I use to divide my sample into lower and higher GDP states. I classify as "higher GDP" 

                                                           
32 The coefficient of the interaction Postt * Fedbanksb * SMEs is positive, but insignificant (0.188). 
33 The coefficient of the interaction Postt * Fedbanksb * SMEs is negative (-0.704) and significant at the 1% level. 
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five Brazilian states that account for almost 2/3 of the country's economy, and as "lower GDP" 

the remaining twenty-one states and the Federal District. Then, for each firms’ size subsample, 

I split it into higher and lower GDP states and rerun specification (2). Subsequently, I also 

check the statistical difference between the states’ coefficients using a dummy for “lower GDP” 

states.  

I report the outcomes in Table 7. Interestingly, I find that federal banks concentrate their 

credit expansion on smaller firms in lower GDP states, in accordance with the social view of 

state-owned banks. Federal banks increase their presence in the SME segment in these regions 

at a rate 40.4 p.p. higher than foreign banks do34, whose difference from the respective 

coefficient for higher GDP states is highly statistically significant35. This implies that, from 

federal banks’ perspective, credit policies to expand the access to credit in Brazil are effective. 

These outcomes may also suggest that foreign banks are more prone to adhere to the 

competitive boost driven by federal banks in the SME segment in higher GDP states, but do 

not follow their policy in the rest of the country36.  

Concerning the lending behavior of private domestic banks to SMEs across the country, 

these banks behave similarly to foreign banks in Brazilian states with lower GDP but not in 

Brazilian states with higher GDP. In these localities, private banks’ credit growth rate to SME 

is 27.7 p.p. lower than that of foreign banks37, whose difference from the coefficient for lower 

GDP states38 is statistically significant. These outcomes give an additional indication of the 

possible competitive pressure exerted by foreign banks in higher GDP states in the wake of the 

introduction of federal banks’ credit programs. 

When it comes to the large firms’ subsamples, there are no significant coefficients for 

federal banks neither in lower nor in higher GDP states, which implies that these banks do not 

present credit growth rates different from those of foreign banks in this segment39. However, 

the positive and highly significant results for private domestic banks in both regions suggest 

that these institutions may have switched their focus towards large companies all over the 

                                                           
34 Column 2 (interaction Postt * Fedbanksb). 
35 The coefficient of the interaction Postt * Fedbanksb * Lower GDPl is positive (0.528) and significant at the 1% 

level. 
36 The coefficient for the interaction Postt * Fedbanksb * Lower GDPl, in column 3, is negative, although 

insignificant, which gives an additional clue to the behavior of foreign banks. 
37 Column 3 (interaction Postt * Fedbanksb). 
38 The coefficient of the interaction Postt * Fedbanksb * Lower GDPl is positive (0.374) and significant at the 1% 

level. 
39 Columns 6 and 7 (interaction Postt * Fedbanksb), and column 8 (Postt * Fedbanksb * Lower GDPl).  
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country40. Another plausible explanation for these results is that federal and foreign banks 

could have diverted credit allocation from large firms to the SME segment, while private banks 

do not follow this pattern. Both interpretations indicate that the effects of the federal banks’ 

credit programs are more pronounced in the SME segment and that the effects of these policies 

on large firms’ segment are only indirect.  

By firm size, Brazilian state GDP and firm credit risk rating 

The results so far give us some insights about the credit allocation of banks after the 

introduction of initiatives to increase the supply of credit by means of state-owned banks but 

are still not conclusive concerning their risk-taking behavior. For a more accurate interpretation 

of these effects, I take into account the credit rating classification described in Section 3 and 

split the previous SME subsamples into firms with “low risk” credit ratings (AA to C), and 

firms with “high risk” credit ratings (D to H). I concentrate my analysis on the SME segment 

because the credit extended to these firms is more sensitive to interest rate movements. Then, 

I rerun specification (2) for all subsamples, controlling for the differences between risk 

coefficients using a higher risk dummy. 

Importantly, two features of Resolution 2,682/1999, which defines the credit rating 

classifications in Brazil, must be considered. These two directives forestall any attempt by 

banks to reclassify riskier borrowers as non-risky in new or renewed credit operations, which 

could bias my coefficients. First, the rating of new credit operations of a previous borrower 

should be defined considering the one that presents the highest risk. Second, any credit 

operation subject to renegotiation must be maintained, at least, at the same level of risk at which 

it was classified before. Therefore, if we observe an increase in the volume of high-risk credit 

operations, this may be due to the deterioration of a given bank's credit portfolio, the result of 

the renegotiation of credit operations, or both effects. 

Table 8 reports the results. I find that, in lower GDP states, federal banks register higher 

credit growth rates to SME firms than foreign banks41, irrespective of their ratings. However, 

the difference between coefficients for federal banks towards riskier credit operations is 

positive and statistically significant, which implies that federal banks start or renovate 

relatively more credit operations with riskier SME firms in these regions. When it comes to 

                                                           
40 The coefficients for the interaction Postt * Fedbanksb (columns 6 and 7) are positive for both subsamples, but 

there is no statistical difference between them, as shown by the interaction Postt * Fedbanksb * Lower GDPl in 

column 8.   
41 Columns 2 and 3 (interaction Postt * Fedbanksb), and 4 (interaction Postt * Fedbanksb * higher riskr). 
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private domestic banks, we notice that these financial institutions grant relatively more credit 

operations to less risky SME in lower GDP states.  

Both previous outcomes might be explained by foreign banks’ movement toward lower 

risk firms in higher GDP states. To verify this, I look at the coefficients for federal banks in 

these regions, which show that state-owned banks’ credit growth rate to lower risk firms is 

significantly lower than foreign banks’42. These results imply that foreign banks not only focus 

their credit relationships on SME in higher GDP states but also "cherry-pick" less risky firms 

that could still offer reasonable profitability in these regions. Concerning the results for private 

banks in higher GDP states, although the coefficient for the SME subsample is negative and 

slightly statistically significant, the coefficients for the SME sample cuts into higher and lower 

risk firms are negative, but not informative.  

4.2. Bank concentration 

In this second part of my empirical methodology, I test the impact of federal banks’ credit 

programs on bank concentration. In order to measure the degree of concentration of banks in 

Brazil, I use the Herfindahl-Hirschman index (HHI) for the Brazilian corporate credit market43. 

First, I measure the HHI for each Brazilian state, irrespective of firm size, considering the credit 

market share of the different types of bank ownership, as follows: 

𝐻𝐻𝐼𝑙,𝑡 = 𝐹𝑒𝑑𝑒𝑟𝑎𝑙𝑙,𝑡
2 + 𝑃𝑟𝑖𝑣𝑎𝑡𝑒𝑙,𝑡

2 + 𝐹𝑜𝑟_𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑙,𝑡
2 + 𝐹𝑜𝑟_𝑠ℎ𝑎𝑟𝑒𝑙,𝑡

2 + 𝑆𝑡𝑎𝑡𝑒𝑠𝑙,𝑡
2 ,                (3) 

where HHIl,t is the HHI for locality (Brazilian state) l at time t, and Federall,t, Privatel,t, 

For_controll,t, For_sharel,t and Statesl,t are the credit market share of the respective types of 

bank ownership in each locality. 

 Since the results in the previous section show that the initiatives to expand the supply of 

credit carried out by federal banks affects banks’ credit policies differently according to firm 

size, I also calculate a specific HHI for SME and large firms in each locality. Therefore, I 

consider the credit market share of the different types of bank ownership in each firm size 

segment, given by the following equations: 

𝐻𝐻𝐼𝑙,𝑆𝑀𝐸,𝑡 = 𝐹𝑒𝑑𝑒𝑟𝑎𝑙𝑙,𝑆𝑀𝐸,𝑡
2 + 𝑃𝑟𝑖𝑣𝑎𝑡𝑒𝑙,𝑆𝑀𝐸,𝑡

2 + 𝐹𝑜𝑟_𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑙,𝑆𝑀𝐸,𝑡
2 + 𝐹𝑜𝑟_𝑠ℎ𝑎𝑟𝑒𝑙,𝑆𝑀𝐸,𝑡

2 +

 𝑆𝑡𝑎𝑡𝑒𝑠𝑙,𝑆𝑀𝐸,𝑡
2                                        (3A) 

                                                           
42 Columns 6 and 7 (interaction Postt * Fedbanksb), and 8 (interaction Postt * Fedbanksb * higher riskr). 
43 According to the BCB, these are the interpretations of the HHI: below 1,000 means no concentration; between 

1,000 and 1,800 indicates moderate concentration; and above 1,800 indicates high concentration. 
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𝐻𝐻𝐼𝑙,𝐿𝑎𝑟𝑔𝑒,𝑡 = 𝐹𝑒𝑑𝑒𝑟𝑎𝑙𝑙,𝐿𝑎𝑟𝑔𝑒,𝑡
2 + 𝑃𝑟𝑖𝑣𝑎𝑡𝑒𝑙,𝐿𝑎𝑟𝑔𝑒,𝑡

2 + 𝐹𝑜𝑟_𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑙,𝐿𝑎𝑟𝑔𝑒,𝑡
2 + 𝐹𝑜𝑟_𝑠ℎ𝑎𝑟𝑒𝑙,𝐿𝑎𝑟𝑔𝑒,𝑡

2 +

 𝑆𝑡𝑎𝑡𝑒𝑠𝑙,𝐿𝑎𝑟𝑔𝑒,𝑡
2 .                          (3B) 

4.2.1. Empirical strategy 

To empirically test the impact of federal banks’ credit programs on bank concentration, I 

apply a treatment intensity strategy, which relates the median of the credit market share of 

federal banks in 2011 for each Brazilian state (Treatl,2011), before the initiatives to increase the 

supply of credit and boost banks competition, to the respective concentration index. I choose 

this variable because the higher the market share of federal banks, the higher the probability of 

a given locality receiving the “treatment” or experiencing the expected effects of the credit 

programs. Therefore, the basic idea of this methodology is to test whether localities with a 

higher share of federal banks would experience higher bank concentration (higher HHI) with 

the introduction of credit programs, which depends on the behavior of other banks. To test this 

hypothesis, I first run the following model, without considering different firms’ size segments: 

𝐻𝐻𝐼𝑙,𝑡 = 𝛽0 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑙,2011 + 𝛽2𝑃𝑜𝑠𝑡𝑡 ∗ 𝑇𝑟𝑒𝑎𝑡𝑙,2011 + 𝛾𝑡 + 𝛿𝑙 + 휀𝑙,𝑡,                                    (4) 

where 𝛾𝑡 controls for time fixed effects, 𝛿𝑙 controls for locality fixed effects, and 𝛽2 is my 

coefficient of interest.  

To capture the effect of federal banks’ credit programs on bank concentration in each 

firms’ size segment, I run the following two regressions: 

𝐻𝐻𝐼𝑙,𝑆𝑀𝐸,𝑡 = 𝛽0 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑙,𝑆𝑀𝐸,2011 + 𝛽2𝑃𝑜𝑠𝑡𝑡 ∗ 𝑇𝑟𝑒𝑎𝑡𝑙,𝑆𝑀𝐸,2011 + 𝛾𝑡 + 𝛿𝑙 + 휀𝑙,𝑆𝑀𝐸,𝑡                 (5A) 

𝐻𝐻𝐼𝑙,𝐿𝑎𝑟𝑔𝑒,𝑡 = 𝛽0 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑙,𝐿𝑎𝑟𝑔𝑒,2011 + 𝛽2𝑃𝑜𝑠𝑡𝑡 ∗ 𝑇𝑟𝑒𝑎𝑡𝑙,𝐿𝑎𝑟𝑔𝑒,2011 + 𝛾𝑡 + 𝛿𝑙 + 휀𝑙,𝐿𝑎𝑟𝑔𝑒,𝑡      (5B) 

4.2.2. Results 

I start with the results for the whole sample, regardless of firms’ size segmentation. Table 

9 reports the coefficients. I present the results first using time fixed effects, and then with time 

and locality fixed effects, which is my preferred model. Interestingly, I find that, for each 1% 

higher credit share of federal banks in 2011, the HHI increases by 37.51, on average, after the 

credit programs. These results confirm the hypothesis that localities in which federal banks 

already provided a significant share of the supply of credit experience higher bank 

concentration after the credit programs.  

However, since the impact on bank concentration could have been different according to 

firm size segmentation, I run regressions for each of these subsamples separately, taking into 

consideration their respective HHIs, and present the respective outcomes in Table 10. 
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Interestingly, I find contrasting results. While the HHI rises by 64.34 for each additional 1% 

federal bank credit share in the SME subsample, the concentration indicator drops by 34.58 in 

the large firms’ segment. It implies that the credit programs carried out by federal banks 

increase the concentration in the SME segment, but it indirectly leads to less concentration in 

the large firms’ niche, as we observed that private domestic banks retrench their credit 

operations to this market. 

4.3. Banks’ credit growth – absolute behavior 

Finally, in order to provide additional evidence to the previous findings, I analyze the 

absolute behavior of banks operating in Brazil, by ownership, in the aftermath of federal banks’ 

credit programs. Once more, I apply a treatment intensity approach, relying on the prior results 

that show different strategic behavior of banks across the country depending on regional 

economic output. I create a treatment variable gdp_sharel,2011 based on the contribution of each 

Brazilian state to the national output in 2011, presented in Table 6. Since the results so far point 

to relative growth rate differences, the underlying reason for the use of this variable is to capture 

whether each set of banks, in absolute terms, experiences changes on its credit evolution 

throughout the country after the federal banks initiatives to expand the access to credit in Brazil. 

To test this proposition, I use the following specification for each type of bank ownership, 

which I run first for the whole sample and then taking into account firms’ size segments:   

𝐿𝑛 𝑐𝑟𝑒𝑑𝑖𝑡 𝑙,𝑠,𝑟,𝑡 = 𝛽0 + 𝛽1𝑔𝑑𝑝_𝑠ℎ𝑎𝑟𝑒𝑙,2011 + 𝛽2𝑃𝑜𝑠𝑡𝑡 ∗ 𝑔𝑑𝑝_𝑠ℎ𝑎𝑟𝑒𝑙,2011 + 𝛿𝑡,𝑟 + 휀𝑙,𝑠,𝑟,𝑡,         (6) 

where Ln creditl,s,r,t is the natural logarithm of the outstanding credit granted by federal, private 

domestic, and foreign banks, respectively, in the locality (Brazilian state) l, to the set of firms 

of size s, classified with credit risk r, at time (quarter) t. 𝛿𝑡,𝑟 controls for time and risk fixed 

effects. 𝛽2 provides the credit growth after the introduction of credit programs for percentage 

increments in the share of Brazilian national GDP. 

4.3.1. Results 

I present the results in Table 11. Starting with the SME segment (columns 2, 5, and 8), I 

find that for every additional percentage point of Brazilian states’ share of the national GDP, 

federal banks reduce their credit growth rate by 0.9 p.p. This result is consistent with the social 

view of state-owned banks, since federal banks increase credit operations at a higher rate the 

lower the economic output of a given region, and especially for more credit-constrained firms. 

Concerning the results for private domestic banks, we also verify that these institutions 

relatively reduce their rate of credit expansion to SME. Nevertheless, this pattern indicates a 
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higher competitive pressure for the provision of credit to these firms in states with larger 

economies, as the previous analyses suggest. When it comes to foreign banks, although the 

coefficient for the SME is positive but statistically insignificant, it is in accordance with 

previous findings of a switch of these institutions to Brazilian states with higher GDP. 

Finally, regarding large firms, we notice that the higher the state share in national GDP the 

more all three sets of banks expand their credit operations. This pattern is more prominent for 

private banks, whose coefficient presents higher statistically significance, consistently with 

their diversion to safer markets as an indirect response to federal banks’ credit programs. 

Overall, these results imply that, except for the apparent flight of private banks to less risky 

credit operations, the impact of the credit programs on the large firms’ segment is triggered by 

movements in banks’ credit allocation in the SME segment. 

 

5. Robustness check 

To rule out other potential explanations for federal banks’ credit allocation and risk-taking 

behavior after the introduction of federal banks’ credit programs, I test the hypothesis of 

political interest to allocate credit to specific regions of the country. I follow Coleman and Feler 

(2015) and divide the sample using the 2010 Brazilian presidential poll results to examine this 

possibility. The election chose the president who ruled the country from 2011 to 2014, which 

comprises the period of my analysis. Table 12 presents the 2010 presidential voting outcomes 

by states, in percentages. I label Brazilian states "more aligned" if the elected president was the 

most popular candidate in a given state, and "less aligned" otherwise. This gives 16 more 

aligned and 11 less aligned states with the former president. It might be the case that the credit 

granted by federal government banks was diverted to regions with more supporters of that 

federal government administration, which could validate a politicized use of state-owned 

banks.  

Table 13 presents the regression outcomes. The results for the interaction Postt * Fedbanksb 

are very similar in both subsamples, and not statistically different from each other44, which 

implies that political interest is not a factor in federal government banks' corporate credit 

policies, considering the non-earmarked credit segment.  If that was the case, we should have 

observed a more pronounced and statistically significant coefficient for more aligned Brazilian 

                                                           
44 Column 4 (interaction Postt * Fedbanksb * More_alignedl). 
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states. In fact, the coefficients may just reflect the correlation between the spatial distribution 

of smaller firms across the country and the political alignment with the former president. 

6. Conclusion 

 

In this paper, I examine the impact of two initiatives carried out by federal government-

owned banks to increase the supply of credit in Brazil. These programs to stimulate credit 

involve the reduction of lending rates, as an attempt to trigger the pass-through of a previous 

monetary policy easing starting in 2011, the extension of loans terms and the raise of credit 

limits to the targeted borrowers. 

I use the bank ownership perspective in the study of banks’ risk-taking behavior and credit 

allocation after the introduction of these credit programs, taking into account a developing 

country with an uneven distribution of credit. I rely on an event study in which I compare the 

growth in the outstanding corporate credit granted by federal, private domestic and foreign 

banks, and on two different treatment intensity approaches. I further examine the heterogeneity 

of banks’ lending behavior across different standpoints, by splitting the sample according to 

firm size, differences in GDP among Brazilian states, and firm credit risk rating. 

I show that Federal government-owned banks, pursuing their social motivation, expand 

their credit operations with smaller firms, especially in lower GDP states, but accomplish this 

objective by increasing credit relationships with riskier firms. On the other hand, foreign banks 

follow this competitive pressure triggered by federal banks, but mainly in states with higher 

GDP and by focusing on lower risk firms, suggesting a “cherry-picking” behavior. Private 

domestic banks, although affected by the competitive threat introduced by federal banks and 

the new competitive force employed by foreign banks, focus on keeping safer and profitable 

operations all over the country, which results in a higher market for these banks in the larger 

firms’ segment.  

My findings partially corroborate the hypothesis that localities in which federal banks 

made up a larger share of the banking sector experience a higher degree of bank concentration 

after federal banks’ credit programs. This pattern is most prominent in the SME segment within 

lower GDP states, where the presence of those banks is already relatively high. In contrast, 

private banks focus their credit operations on larger firms, indirectly reducing the concentration 

index in this segment.  

Finally, the impact of federal banks’ credit programs is more significant in the SME 

segment, which is characterized by wider range of firms’ credit ratings. In contrast, the impact 
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on larger firms’ credit allocation is indirect, potentially because of the lower interest rates 

margins usually observed in this segment. 

Future research could extend this analysis by investigating the effect of credit programs to 

stimulate credit by means of state-owned banks on the performance of firms benefiting from 

this policy, and, more broadly, on regional economic development. 
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Figure 1 – Average of interest rate spreads in the Brazilian free corporate credit market 

 

Notes: in Figure 1, I present the average of interest rate spreads (the difference between lending rates charged and 

deposit rates offered by banks) in the free corporate credit market, reported by the Central Bank of Brazil (BCB). 

Although the monetary policy easing starting in August 2011 brought the Selic rate to its lowest level in 2012, the 

interest rates charged by banks to firms in Brazil did not follow this tendency. In an attempt to trigger the pass-

through of monetary policy easing and induce bank competition, Brazilian federal government-owned banks, 

almost simultaneously, presented two initiatives in April 2012 aimed at reducing rates and increasing loan terms 

to final borrowers. After the introduction of these programs, the average interest rate spread in the free corporate 

credit market dropped from approximately 15 p.p. before April 2012 to around 12 p.p. at the end of 2012. Then, 

it remained at this level during 2013 but rose to around 13 p.p. during 2014. 
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Figure 2 – Return of credit operations obtained from banks’ balance sheet information 

as a proxy for banks’ lending rates – by bank ownership (2011=1) 

 

Notes: in Figure 2, I present the average return of credit operations obtained from balance sheet information as a 

proxy for banks’ lending rates, calculated for the three main bank ownership types: federal banks, foreign 

controlled banks, and private domestic banks. The return of credit operations is measure on a quarterly basis by 

the following equation: revenues from credit operations in time t over total credit operations in time t-1 adjusted 

by the variation in loan loss provisions from t-1 to t. I calculate the average return for each year considered in the 

sample.  

 

 

 

 

 

 

 

 

 

 

 

0,70

0,75

0,80

0,85

0,90

0,95

1,00

1,05

2011 2012 2013 2014

Federal banks Foreign controllled banks Private domestic banks



41 
 

Figure 3 – Banco do Brasil stock prices (BBAS3) vs. Ibovespa index (01/02/2012=100) 

 

Notes: in Figure 3, I compare the performance of Banco do Brasil stock prices (BBAS3) with the Brazilian stock 

market index (Ibovespa). BB stock prices have an almost perfect correlation to the Ibovespa index until the end 

of March, which suggests that investors were not aware of upcoming initiatives to reduce interest rates. However, 

as from April, we observe that BB shares start to underperform comparing to the market index, as BB shareholders 

realized that the lending rate cuts could bring lower returns and higher risks to their portfolios. 
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Figure 4 – Free corporate credit market: banks’ market share – by ownership 

 

Notes: Figure 4 shows the evolution of banks’ market share, by ownership, in the free corporate credit segment. 

The dashed line indicates the period in which federal banks’ credit programs were in effect. We observe that 

federal banks increased their market share substantially, which was followed by an almost symmetrical decline in 

the share held by private domestic banks. Foreign banks, however, do not show any significant variation. 
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Figure 5 – Free corporate credit market: banks’ market share in the SME segment – by 

bank ownership 

 

Notes: Figure 5 illustrates banks’ market share in the SME segment of the free corporate credit market, as long as 

these firms were targeted by the credit programs carried out by federal banks. The graphical analysis confirms the 

different behavior of banks towards SME. We observe that while the SME’s credit market share for private banks 

declined, federal banks increased their participation. The market share for foreign banks remains relatively flat 

throughout the sample.  
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Figure 6A – Free corporate credit market: banks’ market share in lower GDP states – by 

bank ownership 

 

Notes: Figure 6A presents the graph for banks’ market share in Brazilian states with lower GDP. We observe that 

the market share of federal banks shows substantial growth, while the participation of private domestic banks and 

foreign banks each decline in lower GDP states. 
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Figure 6B – Free corporate credit market: banks’ market share in higher GDP states – 

by bank ownership 

 

Notes: Figure 6B presents the graph of banks’ market share in higher GDP states. We observe that the market 

share of federal banks increases, but less vigorously than in lower GDP states, while the participation of private 

domestic banks declines. Foreign banks’ participation stays constant.  
 

 

 

 

 

 

 

 

 

 

 

28,4% 28,8%
27,4% 27,7% 28,5%

29,8%
28,2%

30,1% 31,1%
32,8% 33,7% 34,1% 34,7% 35,3% 35,2% 34,9%

19,6% 19,5% 20,4% 20,6% 19,8% 20,3% 21,1% 20,8% 20,2% 20,1% 20,2% 20,0% 19,7% 19,9% 20,2% 20,8%

49,7% 49,3% 49,7% 49,3% 48,8%
47,0% 47,4%

45,9% 45,2% 44,1% 43,7% 43,1% 42,7% 42,3% 41,9% 41,7%

0%

10%

20%

30%

40%

50%

60%

3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12

2011 2012 2013 2014

Fed_Govbank ForeignControl ForeignShare

Nat_Privbank State_Govbank

Credit 
programs 



46 
 

Figure 7 – Free corporate credit market: banks’ market share for riskier firms – by 

ownership 

 

Notes: Figure 7 presents the graph of credit operations classified with ratings from D to H (higher risk), exploring 

the potential different risk-taking behavior of different types of banks in the aftermath of the launching of federal 

banks’ credit programs. We notice that federal banks increased their presence in this risky credit segment. Foreign 

banks also presented a slight growth in their riskier credit market share. On the other hand, this figure shows that 

private domestic banks retrenched their credit operations towards less risky borrowers. 
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Table 1 – Descriptive statistics of banks’ balance sheet information – by bank 

ownership 

Bank Ownership Statistics 

Total assets 

(BRL 

trillion) 

Liquidity 
Retail 

funding 

Capital 

ratio 

Federal Banks N 32 32 32 32 

 Mean 0.866 0.313 0.959 0.049 

 Median 0.859 0.319 0.964 0.049 

 Sd 0.233 0.023 0.016 0.016 

 Min 0.432 0.255 0.913 0.024 

 max 1.260 0.349 0.975 0.071 

Private Domestic N 916 916 916 916 

Banks Mean 0.043 0.357 0.755 0.214 

 Median 0.002 0.333 0.929 0.155 

 Sd 0.015 0.210 0.339 0.179 

 Min 0.000 0.000 0.000 0.006 

 max 1.060 0.906 1.000 0.937 

Foreign Controlled N 810 810 810 810 

Banks Mean 0.019 0.325 0.662 0.205 

 Median 0.003 0.276 0.835 0.157 

 Sd 0.069 0.253 0.367 0.159 

 Min 0.000 0.000 0.000 0.034 

 max 0.610 0.959 1.000 0.952 

Foreign Share N 45 45 45 45 

Banks Mean 0.031 0.356 0.916 0.196 

 Median 0.001 0.208 1.000 0.157 

 Sd 0.040 0.277 0.154 0.139 

 Min 0.000 0.024 0.388 0.037 

 max 0.116 0.762 1.000 0.723 

State Banks N 80 80 80 80 

 Mean 0.015 0.375 0.979 0.093 

 Median 0.009 0.348 0.983 0.093 

 Sd 0.017 0.115 0.014 0.016 

 Min 0.002 0.185 0.948 0.058 

 max 0.059 0.629 0.999 0.136 
 

Notes: Table 1 presents the descriptive statistics concerning banks’ balance sheet information. This 

table displays bank-level data, which is separated by type of bank ownership. The data comprises 

the total sample period (from 2011:Q1 to 2014:Q4) and shows the variability of banks’ 

characteristics in Brazil. The definition of variables are the following: “total assets” is the sum of 

each banks’ assets within a bank ownership type (banks’ total assets minus off-balance operations, 

in BRL); “liquidity” is a ratio given by the expression (cash + Interbank liquidity operations + 

securities and derivatives)/total assets; “retail funding” is a ratio measured by (cash deposits + 

savings + term deposits)/total deposits, and “capital ratio” is the ratio of equity over total assets.  
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Table 2A – Liquidity ratio (weighted by the share of banks’ assets in total assets) 

 

Ownership 2011:Q4 2012:Q4 2013:Q4 2014:Q4 

Federal Bankst 0.309 0.318 0.282 0.317 

Private Domestic Bankst 0.456 0.501 0.475 0.511 

Foreign Controlled 

Bankst 0.391 0.377 0.382 0.412 

Foreign Share Bankst 0.708 0.724 0.631 0.561 

State Bankst 0.357 0.381 0.373 0.352 
Notes: Table 2A presents the average of liquidity ((cash + Interbank liquidity 

operations + securities and derivatives)/total assets) for each type of bank ownership, 

weighted by the share of banks’ assets in total assets, at the fourth quarter of each 

year t. 

 

Table 2B – Retail Funding (weighted by the share of banks’ assets in total assets) 

 

Ownership 2011:Q4 2012:Q4 2013:Q4 2014:Q4 

Federal Bankst 0.951 0.959 0.968 0.971 

Private Domestic Bankst 0.523 0.488 0.490 0.552 

Foreign Controlled 

Bankst 0.733 0.788 0.841 0.833 

Foreign Share Bankst 0.909 0.899 0.892 0.662 

State Bankst 0.995 0.984 0.986 0.981 
Notes: Table 2B presents the average of retail funding ((cash deposits + savings + 

term deposits)/total deposits) for each type of bank ownership, weighted by the share 

of banks’ assets in total assets, at the fourth quarter of each year t. 

 

Table 2C – Capital ratio (weighted by the share of banks’ assets in total assets) 

 

Ownership 2011:Q4 2012:Q4 2013:Q4 2014:Q4 

Federal Bankst 0.060 0.057 0.052 0.042 

Private Domestic Bankst 0.079 0.074 0.072 0.084 

Foreign Controlled 

Bankst 0.125 0.124 0.110 0.090 

Foreign Share Bankst 0.120 0.134 0.129 0.121 

State Bankst 0.110 0.100 0.094 0.092 
Notes: Table 2C presents the average of a capital ratio (equity/assets) for each type 

of bank ownership, weighted by the share of banks’ assets in total assets, at the fourth 

quarter of each year t. 
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Table 3A – Total Credit (Free Corporate Credit Market) – by bank ownership 

 

Ownership 2011:Q4 2012:Q4 2013:Q4 2014:Q4 

Federal Bankst 0.164 0.213 0.260 0.285 

Private Domestic Bankst 0.297 0.324 0.329 0.334 

Foreign Controlled 

Bankst 0.125 0.144 0.149 0.159 

Foreign Share Bankst 0.006 0.008 0.007 0.006 

State Bankst 0.012 0.015 0.015 0.017 
Notes: Table 3A presents the sum of total credit, by type of bank ownership, at the 

fourth quarter of each year t (in BRL trillion). 

 

Table 3B – Total Assets – by bank ownership 

 

Ownership 2011:Q4 2012:Q4 2013:Q4 2014:Q4 

Federal Bankst 1.350 1.680 1.980 2.320 

Private Domestic Bankst 2.320 2.550 2.640 2.770 

Foreign Controlled 

Bankst 0.891 0.928 0.979 1.160 

Foreign Share Bankst 0.053 0.077 0.095 0.146 

State Bankst 0.062 0.075 0.086 0.095 
Notes: Table 3B presents the sum of total assets, by type of bank ownership, at the 

fourth quarter of each year t (in BRL trillion). 
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Table 4 – Bank outstanding credit growth 

 Dependent variable:  Logarithm of outstanding creditb,l,s,r,t  

Independent variables (1) (2) (3) (4) (5) (6) 

Postt 0.102 -0.100     

 (0.082) (0.089)     

Fedbanksb 1.163*** -0.553** -0.918*** -1.152*** -1.653*** -1.613*** 

 (0.095) (0.234) (0.283) (0.266) (0.266) (0.187) 

Postt*Fedbanksb 0.476*** 0.285*** 0.296*** 0.316*** 0.325*** 0.256*** 

 (0.114) (0.109) (0.109) (0.102) (0.104) (0.062) 

Privbanksb 1.910*** 0.721** 0.650** 0.630** 0.633** 0.589*** 

 (0.096) (0.286) (0.302) (0.287) (0.290) (0.165) 

Postt*Privbanksb -0.112 -0.043 0.008 0.059 0.156 0.143** 

 (0.116) (0.117) (0.119) (0.115) (0.117) (0.070) 

log_assetsb,t  0.902*** 0.983*** 1.001*** 1.154*** 1.386*** 

  (0.063) (0.074) (0.069) (0.069) (0.051) 

liquidityb,t  -0.774* -0.363 -0.657 -2.442*** -3.405*** 

  (0.414) (0.459) (0.428) (0.429) (0.345) 

capital_ratiob,t  -1.399 -4.557 -6.636* -9.512*** -8.060*** 

  (3.275) (3.674) (3.480) (3.507) (2.071) 

retail_fundingb,t  2.009** 2.771*** 3.129*** 3.655*** 3.405*** 

  (0.803) (0.898) (0.852) (0.852) (0.598) 

       

Observations 12,117 12,117 12,117 12,117 12,117 12,117 

Adjusted R-squared 0.129 0.209 0.209 0.262 0.433 0.760 

Fixed Effects No No T TS TSR TSRL 

Bank Controls No Yes Yes Yes Yes Yes 

Cluster BLST BLST BLST BLST BLST BLST 

Robust standard errors in parentheses      

*** p<0.01, ** p<0.05, * p<0.1      

Notes: Table 4 presents the results of the impact of federal banks’ credit programs on banks’ outstanding credit 

growth in the free corporate credit market. It is related to specification (1), considering the whole sample. The 

dependent variable is the logarithm of outstanding credit granted by bank ownership type b, in locality l, to 

firms of size s, classified with credit risk r, at time (quarter) t. Postt is a dummy variable that accounts for the 

initiatives to increase the supply of credit by means of state-owned banks. It takes the value 1 from 2012:Q2, 

and 0 otherwise. Fedbanksb is a dummy variable that takes the value 1 for federal government-owned banks 

and 0 otherwise. Privbanksb is a dummy variable that takes the value 1 for private domestic banks and 0 

otherwise. I report the results first without any control variable in columns (1), and with aggregated bank 

controls (log_assetsb,t, liquidityb,t, retail_fundingb,t, and capital_ratiob,t) in column (2). Then, I introduce 

different approaches for fixed effects, starting with time fixed effects in column (3), time and group fixed 

effects by firm size in column (4), time and group fixed effects by firm size and credit risk rating in column 

(5), and, finally, time and group fixed effects by firm size, credit risk rating, and locality in column (6). I cluster 

the errors by bank ownership, locality, firm size and time (BLST). My coefficients of interest are those given 

by the interaction between Fedbanksb and Privbanksb with Postt respectively. These two coefficients provide 

estimates of the differences (in percentage points) in the outstanding credit growth between federal government 

banks and private domestic banks other banks operating in Brazil after the introduction of federal banks’ credit 

programs. 
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Table 5 – Bank outstanding credit growth – by firm size 

 Dependent variable:  Logarithm of outstanding creditb,l,s,r,t 

 All firms SME Large Difference 

Independent variables (1) (2) (3) (4) 

Fedbanksb -1.613*** -1.673*** -1.286*** -1.286*** 

 (0.187) (0.188) (0.486) (0.469) 

Postt*Fedbanksb 0.256*** 0.275*** 0.087 0.087 

 (0.062) (0.065) (0.157) (0.152) 

Postt*Fedbanksb*SMEs    0.188 

    (0.165) 

Privbanksb 0.589*** 0.752*** -0.341 -0.341 

 (0.165) (0.174) (0.372) (0.359) 

Postt*Privbanksb 0.143** -0.001 0.704*** 0.704*** 

 (0.070) (0.073) (0.150) (0.145) 

Postt*Privbanksb*SMEs    -0.704*** 

    (0.162) 

     

Observations 12,117 9,768 2,349 12,117 

Adjusted R-squared 0.760 0.777 0.752 0.775 

Fixed Effects TSRL TSRL TSRL TSRL 

Bank Controls Yes Yes Yes Yes 

Cluster BLST BLST BLST BLST 

Robust standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1    

 
Notes: Table 5 presents the results of the impact of federal banks’ credit programs on banks’ outstanding 

credit growth in the free corporate credit market by firm size. It is related to specification (1), which I 

split into SME (micro, small, and medium firms) and large firms’ subsamples. The dependent variable 

is the logarithm of outstanding credit granted by bank ownership type b, in locality l, to firms of size s, 

classified with credit risk r, at time (quarter) t. Postt is a dummy variable that accounts for the initiatives 

to increase the supply of credit by means of state-owned banks. It takes the value 1 from 2012:Q2, and 

0 otherwise. Fedbanksb is a dummy variable that takes the value 1 for federal government-owned banks 

and 0 otherwise. Privbanksb is a dummy variable that takes the value 1 for private domestic banks and 

0 otherwise. SMEs is a dummy variable that takes the value 1 for SMEs, and 0 otherwise. Bank controls 

are the natural logarithm of total assets, liquidity, retail funding, and capital ratio. To facilitate the 

comparison, I repeat the results for the whole sample in column (1), using time and group fixed effects 

by firm size, credit risk rating, and locality, and then I report the coefficients for the SME subsample in 

column (2), and for the large firms’ subsample in column (3). In column (4), I use the whole sample, 

adding a dummy SME to test the difference between federal banks’ and private domestic banks’ 

coefficients in both subsamples. 
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Table 6 – Share of the Brazilian national GDP by regions and states in 2011 (%) 

North 5.4 

Rondônia (RO) 0.7 

Acre (AC) 0.2 

Amazonas (AM) 1.6 

Roraima (RR) 0.2 

Pará (PA) 2.1 

Amapá (AP) 0.2 

Tocantins (TO) 0.4 

Northeast 13.4 

Maranhão (MA) 1.3 

Piauí (PI) 0.6 

Ceará (CE) 2.1 

Rio Grande do Norte (RN) 0.9 

Paraíba (PB) 0.9 

Pernambuco (PE) 2.5 

Alagoas (AL) 0.7 

Sergipe (SE) 0.6 

Bahia (BA) 3.9 

Southeast 55.4 

Minas Gerais (MG) 9.3 

Espírito Santo (ES) 2.4 

Rio de Janeiro (RJ) 11.2 

São Paulo (SP) 32.6 

South 16.2 

Paraná (PR) 5.8 

Santa Catarina (SC) 4.1 

Rio Grande do Sul (RS) 6.4 

Midwest 9.6 

Mato Grosso do Sul (MS) 1.2 

Mato Grosso (MT) 1.7 

Goiás (GO) 2.7 

Distrito Federal (DF) 4.0 
      Source: IBGE 

 

Notes: Table 6 breaks down Brazilian national GDP in 2011 by its five geographical regions and 26 states and the 

Federal District. I classify as “higher GDP” the five Brazilian states that account for almost 2/3 of the country’s 

economy (SP, MG, RJ, RS, and PR), and as “lower GDP” the remaining 21 states and the Federal District 

. 
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Table 7 – Bank outstanding credit growth – by firm size and Brazilian state GDP 

 Dependent variable:  Logarithm of outstanding creditb,l,s,r,t 

 SME Large Firms 

 Brazil Lower GDP Higher GDP Difference Brazil Lower GDP Higher GDP Difference 

Independent variables (1) (2) (3) (4) (5) (6) (7) (8) 

Fedbanksb -1.673*** -1.673*** -1.894*** -1.894*** -1.286*** -1.245* -1.310*** -1.310*** 

 (0.188) (0.217) (0.369) (0.377) (0.486) (0.730) (0.459) (0.484) 

Postt*Fedbanksb 0.275*** 0.404*** -0.124 -0.124 0.087 0.142 -0.082 -0.082 

 (0.065) (0.070) (0.149) (0.152) (0.157) (0.183) (0.307) (0.324) 

Postt*Fedbanksb*Lower_GDPl    0.528***    0.224 

    (0.168)    (0.370) 

Privbanksb 0.752*** 0.734*** 0.794** 0.794* -0.341 -0.463 -0.009 -0.009 

 (0.174) (0.189) (0.401) (0.409) (0.372) (0.483) (0.539) (0.568) 

Postt*Privbanksb -0.001 0.097 -0.277* -0.277 0.704*** 0.691*** 0.722*** 0.722*** 

 (0.073) (0.079) (0.167) (0.170) (0.150) (0.195) (0.247) (0.261) 

Postt*Privbanksb*Lower_GDPl    0.374**    -0.031 

    (0.187)    (0.323) 

Observations 9,768 7,709 2,059 9,768 2,349 1,693 656 2,349 

Adjusted R-squared 0.777 0.743 0.782 0.780 0.752 0.704 0.729 0.751 

Fixed Effects TSRL TSRL TSRL TSRL TSRL TSRL TSRL TSRL 

Bank Controls Yes Yes Yes Yes Yes Yes Yes Yes 

Cluster BLST BLST BLST BLST BLST BLST BLST BLST 

Robust standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1    

Notes: Table 7 presents the results of the impact of federal banks’ credit programs on banks’ outstanding credit growth in the free corporate credit market by firm 

size and regional economic output (Brazilian State GDP). It is related to specification (1), which I split twice: first into SME and large firms’ subsamples, and then 

each one into Brazilian states with lower and higher GDP, respectively. The dependent variable is the logarithm of outstanding credit granted by bank ownership 

type b, in locality l, to firms of size s, classified with credit risk r, at time (quarter) t. Postt is a dummy variable that accounts for the initiatives to increase the supply 

of credit by means of state-owned banks. It takes the value 1 from 2012:Q2, and 0 otherwise. Fedbanksb is a dummy variable that takes the value 1 for federal 

government-owned banks and 0 otherwise. Privbanksb is a dummy variable that takes the value 1 for private domestic banks and 0 otherwise. Lower_GDP l is a 

dummy that takes the value 1 for the 21 Brazilian states and the Federal District that together account for only 1/3 of the country’s GDP. Bank controls are the 

natural logarithm of total assets, liquidity, retail funding, and capital ratio. To facilitate the comparison, I repeat the results using time and group fixed effects by 

firm size, credit risk rating, and locality for the firm size subsamples in columns (1) and (5), respectively. Then, I report the coefficients for lower and higher GDP 

states for each of the firms’ sizes’ segmentation (columns (2), (3), (6) and (7)). Finally, I use the dummy lower_GDPl to test the difference between federal banks’ 

and private domestic banks’ credit growth in lower and higher GDP states within each type of firm size.  
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Table 8 - Bank outstanding credit growth to SMEs - by Brazilian state GDP and credit risk rating 

 Dependent variable:  Logarithm of outstanding creditb,l,s,r,t 

 Lower GDP Higher GDP 

 SME Higher risk Lower risk Difference SME Higher risk Lower risk Difference 

Independent variables (1) (2) (3) (4) (5) (6) (7) (8) 

Fedbanksb -1.673*** -1.148* -1.785*** -1.785*** -1.894*** -3.051*** -1.736*** -1.736*** 

 (0.217) (0.648) (0.239) (0.242) (0.369) (0.719) (0.397) (0.403) 

Postt*Fedbanksb 0.404*** 0.506*** 0.363*** 0.363*** -0.124 0.184 -0.334** -0.334** 

 (0.070) (0.078) (0.083) (0.084) (0.149) (0.193) (0.163) (0.166) 

Postt*Fedbanksb*higher-riskr    0.143*    0.518*** 

    (0.087)    (0.176) 

Privbanksb 0.734*** 1.195*** 0.188 0.188 0.794** 1.060** 0.397 0.397 

 (0.189) (0.248) (0.241) (0.244) (0.401) (0.482) (0.457) (0.464) 

Postt*Privbanksb 0.097 -0.084 0.237*** 0.237** -0.277* -0.075 -0.236 -0.236 

 (0.079) (0.154) (0.091) (0.092) (0.167) (0.253) (0.164) (0.166) 

Postt*Privbanksb* higher-riskr    -0.321**    0.161 

    (0.158)    (0.217) 

Observations 7,709 3,556 4,153 7,709 2,059 919 1,140 2,059 

Adjusted R-squared 0.743 0.739 0.753 0.767 0.782 0.688 0.812 0.783 

Fixed Effects TSRL TSRL TSRL TSRL TSRL TSRL TSRL TSRL 

Bank Controls Yes Yes Yes Yes Yes Yes Yes Yes 

Cluster BLST BLST BLST BLST BLST BLST BLST BLST 

Robust standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1     

Notes: Table 8 presents the results of the impact of federal banks’ credit programs on banks’ outstanding credit growth in the free corporate credit market by firm 

size, regional economic output (Brazilian State GDP), and credit risk rating. It is related to specification (1), considering only the SME segment, which I split by 

Brazilian states with lower and higher GDP and then by credit risk rating. The dependent variable is the logarithm of outstanding credit granted by bank ownership 

type b, in locality l, to firms of size s, classified with credit risk r, at time (quarter) t. Postt is a dummy variable that accounts for the initiatives to increase the supply 

of credit by means of state-owned banks. It takes the value 1 from 2012:Q2, and 0 otherwise. Fedbanksb is a dummy variable that takes the value 1 for federal 

government-owned banks and 0 otherwise. Privbanksb is a dummy variable that takes the value 1 for private domestic banks and 0 otherwise. higher_riskr is a 

dummy variable that takes the value 1 for firms with credit ratings from D to H, and 0 otherwise. Bank controls are the natural logarithm of total assets, liquidity, 

retail funding, and capital ratio. To facilitate the comparison, I repeat the results using time and group fixed effects by firm size, credit risk rating, and locality for 

the SME segment divided into lower and higher GDP states in columns (1) and (5), respectively. Then, I report the coefficients for the higher risk and lower risk 

firms for each of the groups of Brazilian states (columns (2), (3), (6) and (7)). Finally, I use the dummy higher_riskr to test the difference between federal banks’ 

and private domestic banks’ credit growth for higher and lower risk firms each level of regional economic output. 
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Table 9 – Bank concentration (whole sample) 

  Dep. Variable: HHIl,t 

Independent Variables (1) (2) 

Treatl,2011 -34.12*** -79.12** 

 (7.84) (36.36) 

Postt*Treatl,2011 37.01*** 37.51*** 

 (9.43) (4.24) 

   
Observations 432 432 

Adjusted R-squared 0.11 0.73 

Subsample None None 

Fixed Effects T T & L 

Robust standard errors in parentheses  
*** p<0.01, ** p<0.05, * p<0.1  
  

Notes: Table 9 presents the results concerning the impact of federal banks’ credit programs on bank concentration, 

taking into account the whole sample, irrespective of firm size (specification 3). Postt is a dummy variable that 

accounts for the credit stimulus by means of state-owned banks and takes the value 1 from 2012:Q2, and 0 otherwise. 

I apply a treatment intensity strategy, which relates the median of the credit market share of federal banks in 2011 for 

each Brazilian state (Treatl,2011), before the introduction of the credit programs, to the respective bank concentration 

index (Herfindahl-Hirschman index), which is the dependent variable in this regression model.  

 

Table 10 - Bank concentration – by firm size 

  Dep. Variable: HHIl,t 

 SME Large Difference 

Independent Variables (1) (2) (3) 

Treatl,2011 37.92*** 365.10* 98.72*** 

 (8.80) (208.15) (26.91) 

Postt*Treatl,2011 64.34*** -34.58*** -34.58*** 

 (4.72) (7.56) (7.54) 

Postt*Treatl,2011*SMEs   98.92*** 

   (8.90) 

    
Observations 432 368 800 

Adjusted R-squared 0.76 0.53 0.65 

Fixed Effects TL TL TL 

Robust standard errors in parentheses  
*** p<0.01, ** p<0.05, * p<0.1  

 

Notes: Table 10 presents the results concerning the impact of federal banks’ credit programs on bank concentration, 

considering SME and large firms’ subsamples (specification 3A and 3B, respectively). Postt is a dummy variable that 

accounts for the credit stimulus by means of state-owned banks and takes the value 1 as from 2012:Q2, and 0 

otherwise. SMEs is a dummy variable that takes the value 1 for SME, and 0 otherwise. I apply a treatment intensity 

strategy, which relates the median of the credit market share of federal banks in 2011 for each Brazilian state 

(Treatl,2011), before the introduction of the credit programs, to the respective concentration index (Herfindahl-

Hirschman index), which is the dependent variable in this regression model.
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Table 11 – Economies of scale - Bank ownership types’ absolute behavior 

 

  Dependent variable:  Ln creditl,s,r,t 

 Federal Banks Private Domestic Banks Foreign Banks 

Independent Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Postt*gdp_sharel -0.003 -0.009*** 0.024* 0.004** -0.005*** 0.022*** 0.005 0.005 0.013*** 

 (0.003) (0.001) (0.012) (0.002) (0.001) (0.006) (0.004) (0.005) (0.004) 

             
Observations 3,185 2,592 593 3,248 2,592 656 3,184 2,574 610 

Adjusted R-squared 0.602 0.628 0.716 0.600 0.587 0.736 0.607 0.589 0.681 

Firms' size All SME Large All SME Large All SME Large 

Fixed Effects TR TR TR TR TR TR TR TR TR 

Cluster T T T T T T T T T 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Notes: Table 11 presents the results concerning the absolute behavior of banks operating in Brazil, by each type of ownership, in the aftermath of 

the introduction of federal banks’ credit programs (specification 4). I apply a treatment intensity approach, relying on the prior results that showed 

different strategic behavior by banks across the country depending on the regional economic output (Brazilian state GDP). The dependent variable 

(Ln credit  l,s,r,t) is the natural logarithm of the outstanding credit granted by federal, private domestic, and foreign banks, respectively, in the 

locality (Brazilian state) l, to the set of firms of size s, classified with credit risk r, at time (quarter) t. δt,r controls for time and risk fixed effects. 

Postt is a dummy variable that accounts for the credit stimulus and takes the value 1 as from 2012:Q2, and 0 otherwise. The variable gdp_sharel,2011 

accounts for the share of Brazilian states’ GDP in the national output in 2011. 
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Table 12 – 2010 Brazilian presidential election – by Brazilian states 

Brazilian States 
Dilma 

Rouseff 

José 

Serra 

Acre 30.3% 69.7% 

Alagoas 53.6% 46.4% 

Amapá 62.7% 37.3% 

Amazonas 80.6% 19.4% 

Bahia 70.9% 29.2% 

Ceará 77.4% 22.7% 

Espírito Santo 49.2% 50.8% 

Distrito Federal 52.8% 47.2% 

Goiás 49.3% 50.8% 

Maranhão 79.1% 20.9% 

Mato Grosso 48.9% 51.1% 

Mato Grosso do Sul 44.9% 55.1% 

Minas Gerais 58.5% 41.6% 

Pará 53.2% 46.8% 

Paraíba 61.6% 38.5% 

Paraná 44.6% 55.4% 

Pernambuco 75.7% 24.4% 

Piauí 70.0% 30.0% 

Rio de Janeiro 60.5% 39.5% 

Rio Grande do Norte 59.5% 40.5% 

Rio Grande do Sul 49.1% 50.9% 

Rondônia 47.4% 52.6% 

Roraima 33.4% 66.6% 

Santa Catarina 43.4% 56.6% 

São Paulo 46.0% 54.1% 

Sergipe 53.6% 46.4% 

Tocantins 58.9% 41.1% 

Total 56.1% 44.0% 

 
              Source: Superior Electoral Court (TSE) 

 

Notes: Table 12 presents the results of the 2010 presidential election by percentage of valid votes by each 

administrative unit of the Brazilian federation. I label Brazilian states “more aligned” if the elected president was 

also the most popular candidate in a given state, and “less aligned” otherwise. 
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Table 13 – Bank outstanding credit growth – by political alignment 

 Dependent variable:  Logarithm of outstanding creditb,l,s,r,t 

 Brazil More aligned Less aligned Difference 

Independent variables (1) (2) (3) (4) 

Fedbanksb -1.613*** -1.873*** -1.467*** -1.467*** 

 (0.187) (0.226) (0.278) (0.281) 

Postt*Fedbanksb 0.256*** 0.286*** 0.194** 0.194* 

 (0.062) (0.077) (0.099) (0.100) 

Postt*Fedbanksb*more_alignedt    0.092 

    (0.126) 

Privbanksb 0.589*** 0.329* 0.955*** 0.955*** 

 (0.165) (0.194) (0.271) (0.275) 

Postt*Privbanksb 0.143** 0.211** 0.082 0.082 

 (0.070) (0.089) (0.109) (0.111) 

Postt*Privbanksb*more_alignedt    0.128 

    (0.141) 

     

Observations 12,117 6,872 5,245 12,117 

Adjusted R-squared 0.760 0.782 0.748 0.767 

Fixed Effects TSRL TSRL TSRL TSRL 

Bank Controls Yes Yes Yes Yes 

Cluster BLST BLST BLST BLST 

Robust standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1     

Notes: Table 13 presents the results of the impact of federal banks’ credit programs on banks’ outstanding 

credit growth in the free corporate credit market by levels of political alignment. It is related to specification 

(1), which I split into Brazilian states more and less aligned to the former president elected in 2010. The 

dependent variable is the logarithm of outstanding credit granted by bank ownership type b, in locality l, 

to firms of size s, classified with credit risk r, at time (quarter) t. Postt is a dummy variable that accounts 

for the initiatives to increase the supply of credit by means of state-owned banks. It takes the value 1 from 

2012:Q2, and 0 otherwise. Fedbanksb is a dummy variable that takes the value 1 for federal government-

owned banks and 0 otherwise. Privbanksb is a dummy variable that takes the value 1 for private domestic 

banks and 0 otherwise. More_alignedl is a dummy variable that takes the value 1 if the elected president 

was also the most popular candidate in a given state, and 0 otherwise. The logarithm of total assets, 

liquidity, retail funding, and capital ratio are bank specific characteristics. To facilitate the comparison, I 

repeat the results for the whole sample in column (1), using time and group fixed effects by firms’ sizes, 

credit risk rating, and locality, and then I report the coefficients for the more aligned subsample in column 

(2), and for the less aligned subsample in column (3). In column (4), I use once more the whole sample, 

adding a dummy More_alignedl to test the difference between federal banks’ and private domestic banks’ 

coefficients in both subsamples. 
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Chapter 2 

Financial Intermediation, Human Capital Development 

and Economic Growth45,46 
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Abstract 

This paper addresses a potential non-homogeneous relation between financial 

intermediation and economic growth by levels of human capital development. We 

focus on a period of exceptional growth of the credit market in Brazil, from 2004 

to 2016, and investigate the overall correlation between credit and economic 

growth. In addition, we examine whether this association is different according to 

the following factors: bank ownership, type of credit, credit purpose, and type of 

borrower. We find that credit has positive and relevant connection with economic 

growth, which is noticeable in regions with intermediate levels of human capital 

development. This pattern is also observed in the credit provided by private banks, 

non-earmarked credit lines, credit to specific purposes, and personal credit. These 

findings may have import implications for policymakers who intend to promote 

economic growth with the support of financial intermediation. 
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1. Introduction 

The relationship between financial intermediation and economic growth has been an 

object of study since the beginning of the previous century, when Schumpeter (1911) 

emphasized the importance of finance to fund innovation and boost economic growth 

(Croitoru, 2012). Gurley and Shaw (1955) and Goldsmith (1969) reinforced this view, adding 

that more developed financial systems could enhance the allocation of capital in more 

productive projects, stimulating economic activity. In line with these theories, an extensive 

stream of theoretical literature addresses the role of financial intermediaries in reducing 

asymmetric information, with positive spillovers to investment returns and economic 

development (Townsend, 1979; Gale and Hellwig, 1985; Diamond, 1984; Boyd and Prescott, 

1986). 

The effects of financial intermediation deepening on economic growth have also been 

extensively tested empirically, with clear positive results (King and Levine, 1993; Rajan and 

Zingales, 1998; Levine et al., 2000). However, more recent works have also contributed to this 

literature with findings of a nonlinear impact of finance on growth, which might depend on 

different degrees of financial intermediation (Rioja and Valev, 2004a; Law and Singh, 2014), 

on the ratio of finance to economic output (Deidda and Fattouh, 2002; Huang and Lin; 2009; 

Samargandi et al., 2015; Arcand et al., 2015), or on the quality of institutions (Levine et al., 

2000; Demetriades and Law, 2006; Law et al. 2013).  

Following this stream of literature, we employ a new variable to account for the non-

homogenous effect of finance on growth – human capital development. We rely on the findings 

that connect all the variables used to establish a threshold in the effect of finance on economic 

activity to a common factor – the quality of past institutions. Additionally, we investigate 

whether the impact of finance on growth varies by different credit channels or credit recipients, 

such as the type of bank ownership, the type of credit, the credit purpose, and the type of 

borrower. 

Unlike most of the literature on the impact of financial deepening on economic growth, 

which usually relies on static cross-country studies (Levine, 2005), we overcome this dearth 

by addressing the subject using a panel dataset from one specific country (Demetriades and 

Andrianova, 2004; Levine, 2005; Ang, 2008). Specifically, we focus on a period of exceptional 

growth in the credit market in Brazil, from 2004 to 2016, carried out especially by state-owned 

banks. Brazil offers an interesting setting for this study, as it exhibits an uneven distribution of 



61 
 

human capital development, financial inclusion, and economic development, which allows us 

to exploit the cross-sectional and time variation of these variables within the same regulatory 

environment and similar historical background and institutional context.  

We use outstanding credit as a proxy for financial intermediation in our study, given 

the prevalence of banks in the Brazilian financial system, especially in more remote areas. We 

perform our analysis using a unique proprietary dataset extracted from the Brazilian Credit 

Risk Bureau (SCR), provided by the Central Bank of Brazil, which we merge with 

macroeconomic and social variables for each Brazilian municipality from the Brazilian 

Institute of Geography and Statistics (IBGE). Lastly, we combine the previous databases with 

the Municipal Human Development Index (HDI-M), computed for the 2000 census, used as 

our measured of human capital development throughout the country. 

We find that an increment of 1% in the outstanding credit, on average, is correlated 

with 0.16% economic growth in the Brazilian GDP. Since the average 3-year real credit growth 

in this country during the sample period is about 16%, this result represents an association of 

the credit expansion observed in Brazil with 2.62% 3-year real economic growth, on average. 

Therefore, this outcome is economically meaningful and consistent with the related literature. 

This effect is more pronounced in regions with intermediate levels of human capital 

development, which is in accordance with the perception that finance may trigger economic 

growth after a given threshold of physical and human capital accumulation is achieved. 

Additionally, the results also imply that this progress loses momentum after human capital 

development reaches a yet higher given level.  

Further, we provide additional discussion concerning the relationship between credit 

and economic growth in Brazil. We examine the heterogeneity of this correlation through 

different credit channels/recipients and by levels of human capital development. We find the 

same pattern observed in the relationship between total credit and economic growth for the 

credit provided by private banks, credit funded with freely established sources of funding, 

credit for specific purposes, and credit extended to individuals.  

In regard to the governmental participation in the provision of credit, we observe that 

the credit provided by government-owned banks is not correlated with economic development, 

while earmarked credit lines, given their underlying subsidies, have a positive association to 

more intense economy activity in regions characterized by low levels of human development. 

With respect to the effects of credit lines with different purposes on economic growth, our 
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findings corroborate the expectation that granting money to specific objectives is more 

important to economic growth than providing credit to consumption. Lastly, when it comes to 

the distinction between types of borrowers, contrary to intuition, personal credit presents higher 

correlation with economic growth than credit to firms, especially in regions with medium and 

high levels of human capital development.  

Our contributions to the literature are twofold. First, we introduce human capital 

development as a relevant measure to account for the non-homogeneous relationship between 

financial intermediation and economic growth. Second, we investigate the impact of finance 

on growth by means of four different credit channels or recipients, and how they vary in 

accordance to the levels of human capital development in different Brazilian regions. 

Our findings may hold important implications for policymakers who intend to promote 

economic growth with the support of financial intermediation. First, the outcomes concerning 

governmental participation in credit suggest that it might be more effective in poor areas by 

means of earmarked credit rather than as a result of the intervention of state-owned banks. 

Second, governments, aware of the correlation between economic growth and credit to specific 

purposes, could motivate the use of these credit lines as a mechanism to promote economic 

activity. Finally, the prevalence of higher correlation between personal credit and economic 

growth may reflect a short-run economic conjecture, which can motivate a demand-pull 

inflation and harm future economic development.  

The remainder of this paper is organized as follows. In Section 2, we provide a review 

of the literature concerning the link between the quality of past institutions and the variables 

used to address the non-homogeneity between finance and growth in the short run. In section 

3, we present the theoretical background that undergirds the formulation of our testable 

hypotheses. In Section 4, we describe data sources, report descriptive statistics and provide an 

overview of the data evolution across Brazilian meso-regions. In Section 5, we explain the 

methodology used in this analysis and the respective results. Section 6 concludes. 

 

2. Literature review 

The nonlinearities of the finance-growth relationship have been already addressed 

through different standpoints, such as the economies of scale of financial intermediation, the 

ratio of financial development to economic output, and the quality of institutions. We employ 

a new variable to account for the non-homogenous effect of finance on growth – human capital 
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development. Our reasoning for the use of this new measure relies initially on the findings that 

connect all the mentioned variables used to establish a threshold in the effect of finance on 

economic activity to a common “ancestor” – the quality of past institutions.  

Based on the related literature, Diagram 1 illustrates the link between the quality of past 

institutions to the current indicators of financial intermediation, quality of institutions, human 

capital development, and economic activity. The larger and shorter arrows demonstrate the 

long- and short-run relationships, respectively.  

Diagram 1 – Long- and short-run dynamics of the effects of Institutions on Economic 

Activity 

 Short-run effects      

 

Education, income, and life           # Channels/      #Scale                 Contract enforceability 

prospects            #Recipients  

     

Long-run effects               

        Education                       Culture 

         Rule of Law     

 

 

Concerning long-run relationships, Acemoglu et al. (2014) show that past institutions 

are the basis for the long-run economic development, which runs through higher levels of 

productivity, human and physical capital accumulation. Accordingly, Tabellini (2010), who 

studies the impact of culture on economic growth, points out that political institutions and past 

literacy rates are correlated with cultural characteristics, which they claim are the mechanism 

through which the quality of institutions is preserved over time. Moreover, Monastério and 

Lopes (2018) exploit a similar idea, showing that municipalities in Brazil with higher shares of 

non-Iberian immigrants’ descendants, identified by their surnames, have relatively higher 

income per capita today. Still, Levine et al. (2000) find that the rules that support creditors’ 

rights and contract enforcement lead to more levels of financial intermediation. 

When it comes to the short-run dynamics, we focus on the potential nonlinearities in 

the relationship between financial intermediation and economic growth. This non-linear pattern 

may happen in different ways, depending on the variable used as parameter. We start with the 

Financial Interm. Human Capital Dev. Current Institutions 

Economic Activity 

Past Institutions 
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effect of finance on economic growth in accordance to economies of scale of financial 

intermediation. In this regard, some authors point out that the positive effect of more financing 

might be positive only after a given threshold is achieved. For instance, Acemoglu and Zilibotti 

(1997) argue that more profitable projects require a minimum size and cannot be divided, 

demanding sufficient funds to finance them. Saint-Paul (1992) and Bencivenga and Smith 

(1991) emphasize the positive effect of larger financial systems in the provision of liquidity 

services and risk diversification. Furthermore, larger financial systems also reduce the average 

cost of selecting profitable projects and screening borrowers (Greenwood and Jovanovic, 

1990). Lastly, a reasonable scale may be important for the acquisition of information by lenders 

in a process of learning-by-doing (Lee, 1996). 

However, the theoretical literature also gives support to potential diminishing returns 

of scale after the level of financial intermediation reaches a certain point. Greenwood and 

Jovanovic (1990) develop a model that shows that at final stage of financial and economic 

development the distribution of income stops to widen, saving rate drops, and economic growth 

converges, potentially with negative marginal effects, to the level observed at initial stages of 

development. Concerning the channels through which these diminishing or negative effects 

happen, the literature links the size of financial systems to more risk-taking behavior and 

volatility, which might lead to lower economic growth (Minsky, 1974; Kindleberger, 1978).  

Additionally, there exist also an extensive literature on the impact of each component 

of the Human Development Index (HDI) - education, average income, and longevity - on 

economic growth. Education, usually measured by school attainment, is associated with more 

skilled workers and higher individual earnings, with positive externalities on social returns, 

including economic growth (Becker, 1964; Mincer, 1974). Higher income per capita enables 

households to save and invest in productive activities (Loayza et al., 2000). Lastly, better life 

prospects (good health quality and lower mortality risks, for instance) may stimulate 

productivity and entrepreneurial behaviors, especially those in which returns are realized in the 

long run (Chakraborty, 2004). 

 

3. Testable hypotheses 

3.1. Basic assumption 

The hypotheses concerning the non-homogeneity of financial intermediation and 

economic growth by level of human capital development are based on the following 
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assumption: levels of human capital development, financial intermediation, and quality of 

institutions are intrinsically correlated in the short run, given their common root – the quality 

of past institutions. This postulation is important because we share theoretical formulations of 

these three variables in the buildup of hypotheses.  

3.2. Financial intermediation and economic growth 

We consider three different levels at which there could be a variation in the relationship 

between financial intermediation and economic growth: low, intermediate, and high levels of 

human capital development. In regions with low levels of human capital development, the lack 

of scale of projects may prevent the financing of larger projects, contributing to a relatively 

small effect of financial deepening on economic growth. Consequently, we expect that the 

impact of finance on economic activity in these regions occurs mainly through capital 

accumulation (Rioja and Valev, 2004b). At intermediate levels of human capital development, 

financial intermediation may reach a threshold after which its impact on economic growth starts 

to take off. In these regions, the effect of finance on growth is felt more through productivity 

improvements than through capital accumulation (Beck et al., 2000). Lastly, in areas with high 

levels of human capital development, we assume that the impact of financial intermediation on 

economic activity may start to converge to its initial effects, presenting diminishing scale 

effects on economic growth (Greenwood and Jovanovic, 1990). 

3.3. Channels 

Besides the examination of the nonlinearities of the overall impact of finance on 

economic growth according to differences in human capital development, we also investigate 

this unbalanced relationship through the lens of different channels. We consider four 

mechanisms through which finance, measured by credit, can have different correlations with 

economic activity: bank ownership, type of credit, credit purpose, and type of borrower. 

 

Bank ownership 

 

We start with the buildup of hypotheses concerning the relationship between the credit 

provided by private and state-owned banks and economic growth. We base our reasoning 

regarding the non-homogeneity of the relationship between finance and growth by bank 

ownership: i. on the attractiveness of private banks to operate at a given locality, depending on 

levels of institutional quality (Andrianova et al., 2008); ii. on the assumption that human capital 



66 
 

development is correlated with the quality of institutions in the short run49; and iii. on the 

theoretical role of state-owned banks.  

According to Andrianova et al. (2008), in localities with low institutional quality, the 

lower expected profitability undermines the attractiveness of these regions to private banks. In 

localities whose institutional development falls in the medium range, both private and state-

owned banks coexist. Finally, in localities with high institutional quality, state-owned banks 

are present in the market only with the introduction of subsidies or lower profit margins.   

In areas with low levels of human capital development, we assume that financial 

institutions, in general, may be an instrument to mitigate the credit restrictions felt by poor 

individuals or constrained firms (Beck et al., 2007). This social role is mainly carried out by 

state-owned banks, with the purpose of correcting market failures (Atkinson and Stiglitz, 1980; 

Stiglitz and Weiss, 1981; Greenwald and Stiglitz, 1986, Stiglitz, 1993). Consequently, we 

expect a positive correlation between credit and economic growth for both private and state-

owned banks in these regions. 

In localities with intermediate levels of human capital development, the incoming of 

private banks may trigger the positive relationship between financial intermediation on 

economic growth, since these banks are supposedly more efficient than government-owned 

institutions (La Porta et al., 2002; Barth et al., 2004; Micco et al., 2007; Lin and Zhang, 2009). 

The role of state-owned banks in these regions is mixed, since they may be still important for 

overcoming credit constraints in areas with lower quality of institutions but may also have 

lower incentives to allocate capital efficiently in areas within these regions that have higher 

quality institutions, according to agency (Tirole, 1994) and political theoretical views (Shleifer 

and Vishny, 1994; Sapienza, 2004). Therefore, we expect a more pronounced relationship 

between the credit granted by private banks and economic growth in these regions, whereas 

low or even no association between the credit provided by state-owned banks and economic 

activity.  

Lastly, in regions with high levels of human capital development and quality of 

institutions, theoretically, only private banks should be present. However, state-owned banks 

may also participate by granting subsidized credit or by reducing profit margins. In these areas, 

                                                           
49 Although I assume that the quality of institutions is correlated with human capital development in the short run, 

since both are related to the quality of past institutions, the variation of the HDI throughout Brazil might be higher 

than the variation in the current quality of institutions. This is because different regions in Brazil have distinct 

levels of education, income and life expectancy but share most part of the national legal system, for instance. 

Then, it could be the case that the level of institutions and human capital development across the country do not 

present neither perfect nor even significant correlation, which is a potential caveat of the paper. 
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we expected that the diminishing scale effects of finance on growth reduce the correlation 

between the credit granted by private banks and economic growth. Conversely, the credit 

provided by state-owned banks may have null or even negative correlation with growth, given 

the potentially more accentuated effects associated with the agency and political views of these 

institutions in these localities.  

 

Type of credit 

 

We now consider the existence of two different segments in the Brazilian credit market, 

each one with its own dynamics: earmarked credit, with interest rate and sources of funding 

defined by law (real estate, agribusiness, and infrastructure sectors); and non-earmarked credit, 

in which there are no pre-established rules. Even though the distinction between earmarked 

and non-earmarked credit is a special feature of the Brazilian credit market, it is an interesting 

way to test the impact of government-driven credit on economy activity. Since interest rates 

are previously defined by law and sources of funding are mostly provided by the Brazilian 

Treasury of by means of especial saving deposits, the earmarked credit in Brazil can be 

classified as a type of subsidized credit.  

In this regard, Banerjee and Newman (2004) develops a model for exporting firms that 

shows that financial subsidies can mitigate credit market imperfections in less developed 

countries if the credit is allocated to financially constrained firms. However, subsided credit 

may be captured by firms with more political influence (Rajan and Zingales, 2003; Johnson 

and Mitton, 2003) or by politicians to favor politically attractive regions (Carvalho, 2014). Still, 

lower market discipline, given by explicit public guarantees behind subsidized credit, may also 

limit the effects of this public policy on economic growth (Bonomo and Martins, 2016).  

Then, although earmarked credit lines are not necessarily provided by state-owned 

banks, since private banks may act as intermediaries, the underlying motivations and setbacks 

of the participation of government in the provision of credit remains. Therefore, while 

earmarked credit might be important to overcome problems of malfunctioning credit markets 

in areas with low human capital development, these credit lines may also experience agency 

and political problems in localities with intermediate and high levels of human capital 

development, presenting null or even negative correlation with economic growth in these 

regions. 
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Credit purpose 

 

Next, we turn to the investigation of the impact of different purposes for the use of 

credit. We classify the credit into two types depending on their main objectives: i. specific 

purposes, namely the credit granted for the purchase of vehicles, real estate or to finance 

education in case of personal credit, and the credit provided to finance the acquisition of 

equipment, new projects and real estate assets, in case of firms; and ii. general purposes, such 

as overdraft and consumption-oriented credit lines for individuals, and overdraft and working 

capital lines to enterprises.  

The distinction between credit to specific purposes and credit to general purposes aims 

at capturing the externalities of each type to economic growth. Although both credit purposes 

may enhance economic growth, we hypothesize that the use of credit in more labor- and capital-

intensive goods, such as vehicles, real estate properties and new equipment, may contribute 

more to economic activity than the credit to consumption or the credit used to fund firms’ short 

run liquidity issues. This is because the potential spillover effects of employment and income 

may be triggered by the use of credit to finance productive activities. 

Concerning the association of credit purposes with economic growth by levels of 

human capital development, we base our hypothesis regarding the destination of credit in 

regions with low levels of human capital development on two insightful papers related to the 

use of microcredit in poor populations. First, Banerjee et al. (2015) use data from India to show 

that households cut expenditures in consumption (“temptation”) goods and increase the 

acquisition of durable goods after having access to credit, which they deem to be a short-run 

behavioral change among small entrepreneurs. Second, Crépon et al. (2011) find that this effect 

is valid for those entrepreneurs who use the credit to enlarge a pre-existent economic activity, 

and not to start a new business.  

Accordingly, we expect a positive association between credit lines to specific purposes 

and economic growth in areas with low human capital development, whereas the relationship 

between credit to general purposes and economic growth may be still positive but lower. 

Concerning regions with intermediate and high levels of human capital development, we 

assume that the correlation between both credit purposes and economic growth will experience 

similar movements expected for the overall credit, increasing at intermediate levels and 

converging to initial values at high levels of human capital development. 
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Type of borrower 

 

Next, we differentiate the impact of the credit granted to individuals and the credit 

provided to firms, regardless of their respective purposes. We expect that both credit provisions 

are important to economic activity. However, they may contribute differently to economic 

growth depending on the stage of human capital development.  

Concerning the credit to individuals, it is reasonable to suppose the credit provided to 

these borrowers will have relatively more correlation with economic growth than the credit to 

firms in regions with low levels of human capital development, given the lack of physical and 

human capital accumulation that prevents the flourishing of firms in these regions. Oppositely, 

we hypothesize that the credit to firms has a deeper connection with economic activity in 

regions of intermediate and high human capital development, given a potential more favorable 

environment for entrepreneurship and the more prominent effect of productivity gains in these 

localities. Nevertheless, despite of the prevalence of the correlation of one type of credit 

recipient, we expect that the relationship of both with economic growth will follow the overall 

pattern of increasing scale effects in regions with intermediate levels of human capital and 

diminishing effects in regions with high levels of human capital development. 

 

4. Data 

4.1. Sources 

We use data from three different sources. First, we obtain credit information extracted 

from the Brazilian Credit Risk Bureau (SCR50), a unique and comprehensive dataset 

administrated by the Central Bank of Brazil (BCB). For confidentiality reasons, the data is 

aggregated by municipality, and further divided into bank ownership type (state or privately 

owned), type of credit (earmarked or non-earmarked), credit purpose (general or specific), and 

type of borrower (personal or corporate credit). 

Second, we collect macroeconomic and social variables for each Brazilian municipality 

from the Brazilian Institute of Geography and Statistics (IBGE). This dataset contains also the 

classification of each locality into more comprehensive social-economic and political-

administrative regions (micro-regions, meso-regions, and Brazilian states). Lastly, we combine 

                                                           
50 SCR gathers information on all outstanding loans above 5,000 Brazilian Real (BRL) before March 2012, and 

above 1,000 BRL after that point, for all banks operating in Brazil. 
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the previous databases with the Municipal Human Development Indicator (HDI-M)51 

computed for the 2000 census52. The HDI-M is composed of the geometric average of three 

sub-indices, which take into account social and economic dimensions: life expectancy53, 

education54, and income55.  

For the purposes of this paper, we choose to use the information at the meso-region 

level56, for two reasons. First, Brazil has many lightly populated municipalities, especially in 

less developed areas, which can make subsamples based on the HDI-M less accurate and bias 

the average HDI-M downwards. Second, Brazilian municipalities present a high degree of 

spatial dependence, resulting in spillover effects from the financial and economic development 

of a central locality to its neighbors that needs to be taken into account (da Silva, 2015). 

Our final sample consists of balanced panel data comprising 137 Brazilian meso-

regions that runs from 2004 to 2016. This time window encompasses a period of extraordinary 

credit growth in Brazil, especially carried out by state-owned banks. Since we consider 4 

periods of 3-year growth rates, our dataset comprises 548 observations, which allow us to 

observe cross-sectional and time variation in the data and test the relationship between financial 

intermediation and economic development by different levels of human capital development.  

4.2. Summary statistics 

We provide in Table 1 the summary statistics for the dependent variable and 

independent variables (per capita and in 3-year real growth rates) and for the locality 

information used in this study. While the average GDP 3-year real growth rate from 2004 to 

2016 in Brazil is 7.82%, the overall credit grows at slightly more than twice this rate – 16.2%. 

This credit expansion is carried out by state-owned banks, whose outstanding credit grows 

additional 2.7% percentage points, on average, comparing to private banks’ credit growth. We 

also highlight that earmarked credit, credit to fund general purposes, and credit to firms present 

higher growth rates, on average, their respective counterparts.  

                                                           
51 This indicator was developed by the Institute for Applied Economic Research (IPEA) jointly with the United 

Nations Development Program (UNDP Brazil) and João Pinheiro Foundation. 
52 Although the HDI-M is also available for the 2010 census, we choose to work with the 2000 census, before the 

sample period. It avoids the correlation between the HDI measure and the financial and economic development 

variables.  
53 Life expectancy at birth. 
54 Obtained by combining the geometric average of the frequency of children and young individuals attending 

school, with a weighting of 2/3, and the index of education of the adult population, with a weighting of 1/3. 
55 Income per capita. 

56 According to the IBGE, a meso-region is a collection of neighboring municipalities with economic and social 

similarities within a given Brazilian state. 
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4.3. Data overview 

4.3.1. Human capital development 

We provide in this section the statistics for the level of human capital development 

across Brazilian municipalities and meso-regions measured by the HDI-M for the 2000 Census, 

which varies from 0 to 1. The higher this indicator, the higher the development of human capital 

in a given locality. Figure 1 shows the distribution of frequency (histogram) of the HDI-M for 

Brazilian municipalities considering bins of 0.05. Using the standard classification of the 

UNDP57, 2.4% of Brazilian municipalities are classified as high or very high HDI-M, 26.1% 

as medium HDI-M, and 71.5% as low or very low HDI-M in 200058. 

Since we focus on meso-region information in our empirical tests, we create the 

variable HDI-Meso, calculated by the weighted average, by municipality population, of the 

HDI-M for each of the 137 mesoregions in Brazil. Figure 2 shows the histogram for the HDI-

Meso59. In order to assess how human capital development is distributed across Brazil, we 

separate the data into distinct levels of HDI-Meso, diving it in three groups by its respective 

terciles: “low HDI-Meso” contains 46 meso-regions with HDI-Meso below the 1st tercile; 

“intermediate HDI-Meso” gathers 46 meso-regions with HDI-Meso between the 1st and 2nd 

terciles; and “high HDI-Meso” refers to the 45 meso-regions with HDI-Meso above the 2nd 

tercile. Figure 3 illustrates the map of Brazil divided by meso-regions, which are classified by 

these levels of HDI-Meso.  

We notice an expressive concentration of the intermediate and high HDI-Meso regions 

in the Midwest, Southeast, and South Brazilian macro-regions. The only other places where 

these levels are found are the metropolitan areas in the North and Northeast macro-regions 

surrounding the respective state capitals. Intermediate and high HDI-Meso regions reflect 

mainly localities with intense economic activities (agriculture, livestock, mining, industries, 

financial services, and public administration). On the other hand, low HDI-Meso regions 

                                                           
57 The UNDP classifies localities according to the HDI as follows: very low, from 0 to 0.499; low, from 0.5 to 

0.599; medium, from 0.6 to 0.699; high, from 0.7 to 0.799; and very high, from 0.7 to 1. 
58 The 2010 Census shows the progress of human capital development in Brazil. There was a considerable increase 

in the number of municipalities with high and very HDI-M and a reduction in the number of localities with low 

or very HDI-M in the 2010 report, as follows: 33.9% of Brazilian classified as high or very HDI-M, 40.1% as 

medium HDI-M, and 24.6% as low or very HDI-M. 
59 When we group the information by meso-regions, we observe the following composition, in accordance with 

the standard classification of the UNDP: 21.2% of Brazilian meso-regions classified as high or very high HDI-

Meso, 23.4% as medium HDI-Meso, and 55.4% as low or very low HDI-Meso. 
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consist mostly of meso-regions located in the Amazon Rainforest (North) and in drought areas 

(Northeast) of the country.  

 Brazil is an interesting setting in which to perform the analysis of the relationship 

between finance and economic growth by levels of human capital development. The country 

presents an HDI-Meso range of 0.328 points and standard deviation of 0.095 (Table 1). For 

comparison, the EU2860, for instance, presented in 2000 HDI range of 0.188 and standard 

deviation of 0.052. Extending this sample to all European countries, the range (0.320) and the 

standard deviation (0.076) become compatible with the scenery seen in Brazilian meso-regions, 

although almost all countries in Europe are sorted as high or very high on the human 

development index. Thus, Brazilian regional imbalances offer the possibility of investigating a 

significant degree of variation in the HDI within a single country, with the advantages of the 

same regulatory environment, and similar historical background and institutional context.  

4.3.2. Economic growth and financial development  

We present in Table 2 the evolution of total outstanding credit in Brazil, considering 

the whole country and the different levels of human capital development. The volume of credit 

grows an extraordinary sevenfold, in nominal terms, during the sample period61. 

Approximately 3/4 of this credit, on average, is targeted at regions with higher HDI-Meso, 

while 20% goes to intermediate HDI-Meso regions and only about 5% to low HDI-Meso 

localities.  

Figure 4 puts these variables into perspective. We deflate both credit and GDP 

information and set 2008 as the baseline. We can observe two interesting patterns: first, the 

outstanding credit granted in low and intermediate HDI-Meso localities increases relatively 

more than that granted to high HDI-Meso regions in the aftermath of the 2008 international 

financial crisis; and second, this pattern is triggered from 2012, especially in municipalities 

with low HDI-Meso.  

Further, to give some clues as to how credit could have affected economic activity 

across the country, we analyze the evolution of the outstanding credit growth in Brazil from 

different standpoints. Starting with bank ownership, Figure 5A shows the progress of the 

                                                           
60 The EU28 refers to the 28 countries that make up the European Union. 
61 Consumer prices, measured by the IPCA (Broad National Consumer Price Index), rose 213.5% during the same 

period. 
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amount of credit provided by state-owned62 and private banks63, respectively. We observe that 

government-owned banks increase their credit growth path in the wake of the 2008 global 

financial crisis as a counter-cyclical measure (Coleman and Feler, 2015). Subsequently, state-

owned banks further expand their market share in the Brazilian credit market because of credit 

programs aiming at increasing the supply of credit to individuals and SME in March 2012. 

Figures 5A, 5B, and 5C illustrate how the outstanding credit granted by state-owned 

and private banks, respectively, evolve depending on levels of human capital development in 

different parts of Brazil. To facilitate the comparison, all three graphs have the same scale. 

Interestingly, we confirm that the two patterns verified before are closely related to the behavior 

of state-owned banks but differ according to levels of human capital development. While the 

counter-cyclical credit granted by state-owned banks from 2008 to 2011 focus on regions with 

intermediate and high HDI-Meso, the subsequent credit expansion by means of financial 

institutions owned by the Brazilian government is relatively more prominent in low HDI-Meso 

areas of the country.  

Since Brazil has two distinct segments of credit differentiated by their sources of 

funding, we then analyze the dynamics of credit in Brazil through this lens. In the earmarked 

credit market interest rates and sources of funding are legally established and credit must be 

directed to the real estate, agribusiness, and infrastructure sectors. In contrast, banks have 

autonomy to decide the of funding and interest rates in the non-earmarked credit market.  

Figure 6 presents the evolution of outstanding credit of these two segments. We observe 

that the increment in the credit growth from 2008 is due mainly to earmarked credit, especially 

because of the expressive disbursements of loans provided by the Banco Nacional de 

Desenvolvimento Econômico e Social (BNDES64) during 2009 to 2014. Figures 6A, 6B, and 

6C confirm the focus of earmarked credit on intermediate and high HDI-Meso regions in the 

aftermath of the 2008 global crisis, and an increase of both segments as a result of federal 

banks’ credit programs in 2012.  

Next, we compare in Figure 7 the outstanding credit provided for specific purposes 

(financing of vehicles, equipment, and real estate) and credit granted for general purposes 

(working capital, loans, and other credit). We observe that credit for general purposes rises 

                                                           
62 State-owned banks refer to federal and states’ government commercial banks plus the BNDES, a federal 

government development bank.  
63 In this paper, private banks comprise private domestic, foreign-controlled and foreign-share banks.   
64 BNDES is a federal government-owned development bank which finance its operations with subsidized sources 

of funding. All credit granted by the BNDES is classified as earmarked. 
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relatively more from 2012, as a result of federal banks’ credit programs to stimulate credit. 

Interestingly, this shift towards credit without a specific orientation is greater the lower the 

level of HDI-Meso, as shown in figures 7A, 7B, and 7C. 

Finally, we show In Figure 8 the behavior of outstanding credit in Brazil by type of 

borrower, comparing the credit granted to individuals with the credit granted to firms. We 

notice a higher relative increase of the credit to individuals from 2009 on, especially for low65 

and high66 HDI-Meso regions. As before, this pattern is also triggered by the measures to offset 

the effects of the 2008 crisis and federal banks’ credit programs in 2012, which proportionally 

increase the credit granted to individuals, particularly in low HDI-Meso regions, as illustrated 

in Figures 8A, 8B, and 8C. 

 

5. Empirical methodology and results 

5.1. Identification strategy  

Unlike most of the literature concerning the impact of financial deepening on economic 

growth, which relies on cross-country analyses, we use a panel dataset containing locality and 

time variation within a single country. Brazil offers an interesting setting for this study, since 

it exhibits an uneven distribution of human capital development, financial inclusion, and 

economic development, which allows us to exploit the cross-sectional and time variation of 

these variables within the same regulatory environment and similar historical background and 

institutional context.  

In this setup, we need to deal with the classical endogeneity problems caused by the 

simultaneity between finance and economic growth. Scholars usually follow the seminal papers 

of La Porta et al. (1997; 1998), which introduced legal origin as a valid instrumental variable 

for the degree of financial intermediation in different countries, or else rely on the system 

generalized method of moments (GMM) estimator (Arellano and Bover, 1995; Blundell and 

Bond, 1998). 

Concerning the instrumental variable approach, we recognize that finding an acceptable 

and external instrumental variable for the relationship between financial intermediation and 

economic growth within the same country whose localities share the same regulatory 

                                                           
65 In 2009, the Brazilian federal government launches the program “Minha Casa, Minha Vida” (“My home, my 

life”) to subsidize the purchase of residential properties by low income households. 
66 The upper limit of subsidized credit to purchase real estate was raises from BRL 350,000 to BRL 500,000, 

benefiting the middle- and high-income population of metropolitan regions in Brazil.  
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environment is challenging. When it comes to the use of dynamic panel estimation, we expect 

that economic growth is a cyclical variable, which does not justify the inclusion of a lagged 

dependent variable in the regression model. Consequently, the system GMM estimator does 

not fit to our setup. 

Given that we cannot adequately disentangle the simultaneity between financial 

development and economic growth, we choose to perform a fixed effects panel data model. 

Although we control for locality and time fixed effects, the outcomes of this model do not 

provide a causal relationship but solely correlations, which are still insightful for the purposes 

of our study. Additionally, to take into account differences in the business cycles between 

Brazilian meso-regions, we follow the literature and use the average growth of the dependent 

and independent variables. While the standard in this literature is to use 5-year non-overlapping 

average growth, we use 3-year non-overlapping average growth because of the short time span 

of our sample, which runs from 2004 to 2016. We end up with 4 periods of economic and credit 

growth and 137 meso-regions, which still allows us to convey important information about the 

association between credit, and its channels/recipients, and economic growth throughout 

Brazil. 

Our basic specification is the following: 

∆ ln 𝐺𝐷𝑃𝑖,𝑡 = 𝛽0 + 𝛽1∆ ln 𝑐𝑟𝑒𝑑𝑖𝑡𝑖,𝑡 + 𝜆𝑖 + 𝛿𝑡 + 휀𝑖,𝑡,                                      (1) 

where the indicators i and t stand for each meso-region in Brazil and time periods, respectively; 

∆ ln 𝐺𝐷𝑃𝑖,𝑡 is logarithmic approximation for the growth rate of the nominal GDP per capita; 

∆ ln 𝑐𝑟𝑒𝑑𝑖𝑡𝑖,𝑡 is logarithmic approximation for the growth rate of the nominal outstanding credit 

per capita; 𝜆𝑖 is a locality fixed effect that accounts for unobserved factors that may influence 

the locality’s nominal economic growth, such as different levels of public spending by regions 

across the country, distinct relative prices, weather conditions or the intrinsic characteristics of 

each region and its main sectors; 𝛿𝑡 is a time fixed effect to control for common time trends, 

such as the national inflation rate, and shocks as the 2008 global financial crisis and the credit 

programs to stimulate credit carried out by Brazilian federal government-owned banks in 2012, 

for instance; lastly, 휀𝑖,𝑡 is the error term. 

To address the potential differences of the relationship between credit and economic 

growth by levels of human capital development, we create two dummy variables: 𝑖𝑛𝑡𝑒𝑟𝑚𝑖, 

which takes the value 1 for meso-regions with intermediate levels of human capital 

development, and 0 otherwise; and  ℎ𝑖𝑔ℎ𝑖, which takes the value 1 for meso-regions with high 

levels of human capital development, and 0 otherwise. We use these two indicator variables in 
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the following specification, in which regions with low levels of human capital development are 

the control group: 

∆ ln 𝐺𝐷𝑃𝑖,𝑡 = 𝛽0 + 𝛽1∆ ln 𝑐𝑟𝑒𝑑𝑖𝑡𝑖,𝑡 + 𝛽2∆ ln 𝑐𝑟𝑒𝑑𝑖𝑡𝑖,𝑡 ∗ 𝑖𝑛𝑡𝑒𝑟𝑚𝑖 + 𝛽3∆ ln 𝑐𝑟𝑒𝑑𝑖𝑡𝑖,𝑡 ∗ ℎ𝑖𝑔ℎ𝑖 

+ 𝜆𝑖 + 𝛿𝑡 + 휀𝑖,𝑡                                                 (2) 

5.2. Results 

5.2.1. Overall credit  

We start with the investigation of the relationship between overall outstanding credit 

growth and economic development in Brazil during 2004 to 2016. We perform the fixed effects 

panel data model illustrated in equation (1) and present the results in Table 3. In column 1, we 

take into account the results for the entire country. Then, in order to enable us make inferences 

about our hypothesis, we divide the sample into three groups by levels of HDI-Meso and rerun 

the regression model for each of them. The respective outcomes are illustrated in columns 2, 

3, and 4. Finally, in column 5, we show the coefficients for equation (2), in which we test the 

difference between the coefficients using dummy variables.  

We find that an increment of 1% in the outstanding credit, on average, is correlated 

with 0.16% growth in the Brazilian GDP from 2004 to 2016. Since the average 3-year real 

credit growth in Brazil during the sample period is about 16%, this result represents an 

association of the credit expansion with 2.62% 3-year real economic growth67, on average. 

Therefore, this outcome is economically meaningful and in accordance with the related 

literature68. 

Concerning the subsamples’ analyses, the outcome for regions with low levels of 

human capital development shows that credit has a small but positive correlation with 

economic growth in these localities, which corroborates the view that access to credit might be 

important to alleviate financial restrictions of firms and households in poorer areas. In regions 

with intermediate levels of human capital, the results are positive, highly significant and 

statistically larger than the correlation we find in low HDI-Meso regions. Consequently, these 

results are in line with the perception that finance may trigger economic growth after a given 

                                                           
67 This ratio is equivalent to 0.87% economic growth on yearly basis. 
68 Levine and Zervos (1999) find that a one-standard deviation increase in credit leads to 0.7 higher percentage 

points in economic growth per year. In Levine et al. (2000), an improvement in private credit in India to the level 

of developed countries would have an impact of 0.6 additional percentage points on growth per year. Lastly, in 

Beck et al. (2000), an increase in Mexican private credit up to the sample mean would result in additional 0.4 

percentage points in growth. 
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threshold of physical and human capital is achieved. Lastly, in regions with high human capital 

development, although the coefficient for the subsample is positive and statistically significant, 

it is not different from the coefficient in low HDI-Meso regions. This confirms the theoretical 

prediction of convergence to initial effects and diminishing scale effects of finance on growth 

in areas with higher development. 

5.2.2. Other channels 

In this section, we address the impact of finance on growth by means of four different 

mechanisms and how they vary in accordance to levels of human capital development in 

Brazilian regions. We split the variable that accounts for financial development – total credit – 

into the following channels: type of bank ownership, which considers the different effects on 

the economy of credit provided by private and state-owned banks; type of credit, which takes 

into account the difference between earmarked and non-earmarked credit; credit purpose, 

which differentiates the credit extended for specific objectives from the credit oriented to short-

run activities or consumption; and the type of borrower, in which we separate the credit 

provided to firms from the credit to individuals. 

 

Bank Ownership 

 

We start with the investigation of the effect on economic growth of the credit granted 

by state-owned banks and the credit provided by private banks, either domestic or foreign ones. 

To perform this analysis, we run equations (1) and (2) distinguishing ∆ ln 𝑐𝑟𝑒𝑑𝑖𝑡𝑖,𝑡 into two 

components: one related to the outstanding credit growth of state-owned banks 

(∆ 𝑙𝑛 𝑔𝑜𝑣𝑏𝑎𝑛𝑘𝑠𝑖,𝑡), and the other one to the outstanding credit growth of private banks 

(∆𝑙𝑛 𝑝𝑟𝑖𝑣𝑏𝑎𝑛𝑘𝑠𝑖,𝑡). Table 4 shows the respective results for the whole country, for the three 

regions divided by levels of human capital development, and for the full sample regression 

with dummy variables. 

We find that the association between credit and economic growth is larger69 for private 

banks in comparison with state-owned banks. Since we do not aim at establishing a causal 

relationship, this difference might arise because higher economic growth attracts the presence 

of private banks or because private banks have better credit selection and screening, 

contributing to more economic growth. This link between economic growth and the credit 

                                                           
69 The difference between private and state-owned banks’ coefficients is positive and statistically significant at 

the 5% level. 
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granted by private banks is only present in regions with intermediate and high levels of human 

capital development. However, only the coefficient for intermediate HDI-Meso regions is 

statistically difference from the coefficient for low HDI-Meso regions. 

Regarding the results for state-owned banks, our findings are in accordance with the 

hypothesis that the presence of these financial institutions in the economy have unclear effects. 

The regression outcomes do not confirm the expected positive correlation with economic 

growth of the credit granted by state-owned banks in regions with low human capital 

development. In regions with high human capital development, although we find a slightly 

positive coefficient, it is not statistically different from the coefficient in low HDI-Meso 

regions. Overall, the credit provided by government-owned institutions has indeterminate 

connection with economy activity all over the country, irrespective of the level of human 

capital development.  

 

Type of credit 

 

We now address the different correlations between earmarked and non-earmarked 

credit with economic growth. We separate ∆ ln 𝑐𝑟𝑒𝑑𝑖𝑡𝑖,𝑡 in equations (1) and (2) into the 

following variables to account for these two types of credit: ∆ 𝑙𝑛 𝑒𝑎𝑟𝑚𝑎𝑟𝑘𝑒𝑑𝑖,𝑡 and 

∆𝑙𝑛 𝑛𝑜𝑛_𝑒𝑎𝑟𝑚𝑎𝑟𝑘𝑒𝑑𝑖,𝑡. Table 5 shows the results. 

We find that the association between credit and economic growth is larger70 for non-

earmarked credit in comparison with earmarked credit lines. We observe that the non-

earmarked credit has positive correlation with economic growth in regions with intermediate 

and high levels of human capital development but only the coefficient for intermediate HDI-

Meso regions is statistically different from the coefficient for low HDI-Meso regions. This 

result is similar to the link between the credit provided by private banks and economic growth, 

which implies that credit granted by profit-oriented financial institutions and credit with 

sources of funding and interest rates freely established by market agents are more connected to 

economic growth.  

Concerning the earmarked segment, we find that earmarked credit lines have positive 

correlation with economic growth only in regions with low levels of human capital 

development, which can be explained by the effects of socially oriented subsidized credit lines 

                                                           
70 The difference between non-earmarked and earmarked’ coefficients is positive and statistically significant at 

the 1% level. 
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in these less developed areas. However, this coefficient is not statistically different from the 

coefficient of intermediate and high HDI-Meso regions’ subsamples. Even tough, this outcome 

suggests that the governmental social motivation in granting credit is more effective by means 

of earmarked credit in poorer areas, in which private banks can also participate as 

intermediaries, than as a result of state ownership of banks. 

 

Credit purpose 

 

Next, we test the different correlations between credit with specific and credit with 

purposes with economic growth. We split ∆ ln 𝑐𝑟𝑒𝑑𝑖𝑡𝑖,𝑡 in equations (1) and (2) into the 

following variables to account for these two uses of credit: ∆𝑙𝑛 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖,𝑡 and ∆𝑙𝑛 𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑖,𝑡. 

Table 6 shows the results. 

We find that the credit granted to specific purposes has significant correlation with 

economic growth in Brazil, whose difference is positive and statistically significant71 from 

credit to general purposes, which has no connection with economic activity. The link between 

credit for specific objectives and economic growth is noticeable in regions with intermediate 

and high levels of human capital development, following the same pattern observed for the 

credit provided by private banks and non-earmarked credit lines. Differently from these other 

sample cuts, however, both differences between the coefficients for intermediate and high HDI-

Meso regions and the coefficient for low HDI-Meso are positive and statistically significant. 

These results suggest that either credit to specific purposes has spillover effects on economy 

or individual and firms in intermediate and high HDI-Meso regions have more access to these 

credit lines, given their higher capacity of payment and possibility to offer collaterals. In regard 

to public policies, governments, aware of the correlation between economic growth and credit 

to specific purposes, could motivate the use of these credit lines as a mechanism to promote 

economic activity. 

 

Type of borrower 

 

Lastly, we discuss the results for the different relationship between personal credit and 

credit to firms and economic development. We divide ∆ ln 𝑐𝑟𝑒𝑑𝑖𝑡𝑖,𝑡 in equations (1) and (2) into 

                                                           
71 The difference is significant at the 1% level. 
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the following variables to account for these two credit recipients: (∆ 𝑙𝑛 𝑝𝑒𝑟𝑠𝑜𝑛𝑎𝑙𝑖,𝑡 and 

∆𝑙𝑛 𝑓𝑖𝑟𝑚𝑠𝑖,𝑡. Table 7 shows the results. 

Although both personal and corporate credit contribute positively to economic growth, 

we find an unexpected higher correlation between personal credit and economic growth in 

comparison to credit to firms72. Following the pattern verified in the previous sample cuts, the 

credit provided to individuals has a prominent association with credit growth in regions of 

medium and high levels of human capital development, whose both coefficients are statistically 

different from the coefficient for low HDI-Meso regions. Concerning the credit granted to 

firms, we observe positive and statistically significant coefficients in low and high HDI-Meso 

regions, which are indistinct from each other. 

These results are not in accordance with our expectation. We conjecture that these 

outcomes could reflect a short-run economic conjecture, as long as the credit oriented to 

individuals stimulates the demand for products but seems to do not increase the supply of them 

in the same magnitude. This circumstance may give rise to a higher utilization of productive 

capacity and, consequently, to a demand-pull inflation. Since interest rates tend to rise to 

restrain the consumption of goods and further increase in inflation rates, this scenario may not 

contribute to long-term economic growth.  

 

6. Conclusion 

This paper revisits the extensive literature on the relationship between financial 

intermediation and economic growth, highlighting its potential non-homogeneity. We examine 

this phenomenon from the standpoint of human capital development, a measure that is 

intimately associated with the quality of past political institutions. We perform a single country 

study relying on a period of exceptional growth of the credit market in Brazil, from 2004 to 

2016, carried out especially by state-owned banks. Additionally, we also address four other 

ways by which finance can give distinct stimulus to economic activity: type of bank ownership, 

type of credit, credit purpose, and type of borrower. 

Our findings confirm the positive relationship between finance and growth. This pattern 

is more pronounced in regions with intermediate level of human capital development, which 

supports the argument that there is a minimum threshold required for finance (credit) to trigger 

the economic progress. The results also imply that this progress loses momentum after human 

                                                           
72 The difference is significant at the 1% level. 
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capital development reaches a yet higher given level. We find the same pattern observed in the 

relationship between total credit and economic growth for the credit provided by private banks, 

credit funded with freely established sources of funding, credit for specific purposes, and credit 

extended to individuals.  

Still, our findings may convey important information to policymakers who intend to 

promote economic growth with the support of financial intermediation. First, we find that the 

credit provided by government-owned banks is not correlated with economic development, 

while earmarked credit lines, given their underlying subsidies, have positive association to 

more economy activity in regions characterized by low levels of human development. These 

results suggest that the governmental credit in poorer regions may be more effective by means 

of earmarked credit rather than as a result of the intervention of state-owned banks. Second, 

the credit provided to specific purposes has a much deeper connection with economic activity 

than the credit to general purposes. Consequently, policymakers could motivate the use of 

credit to specific purposes as a mechanism to promote economic growth. Finally, contrary to 

intuition, personal credit presents higher correlation with economic growth than credit to firms, 

especially in regions with medium and high levels of human capital development. 

Governments, aware of this, could stimulate the use of credit to increase the aggregated supply 

of goods and avoid a potential inflationary scenario of a higher utilization of the installed 

productive capacity triggered by credit expansion. 
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Figure 1 - Histogram of the Human Development Index for Brazilian municipalities 

 

 

Notes: in Figure 1, we present the distribution of frequency (histogram) of the Human 

Development index for Brazilian municipalities (HDI-M) computed in the Brazilian 2000 

Census. We consider bins of 0.05. 

 

Figure 2 - Histogram of the Human Development Index for Brazilian meso-regions 

 

Notes: in Figure 2, we present the distribution of frequency (histogram) of the Human 

Development index for Brazilian meso-regions (HDI-Meso) computed in the Brazilian 2000 

Census. We consider bins of 0.05. 
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Figure 3 – Human capital development across Brazil (by levels of Human Development 

Index computed for Brazilian meso-regions) 

 

 

     Low HDI-Meso 

     Intermediate HDI-Meso 

     High HDI-Meso 

Notes: in Figure 3, we illustrate the map of Brazil according to different levels of human capital 

development, measured by the Human Development index for Brazilian meso-regions (HDI-Meso) 

computed in the Brazilian 2000 Census. We divide the sample in three groups using the respective 

terciles, as follows: the “Low HDI-Meso” group contains 46 meso-regions with HDI-Meso below 

the 1st tercile; the “Intermediate HDI-Meso” group gathers 46 meso-regions with HDI-Meso 

between the 1st and 2nd terciles; and the “High HDI-Meso” group comprises 45 meso-regions with 

HDI-Meso above the 2nd tercile. 
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Figure 4 – Brazilian GDP and total credit by levels of Human Development Index 

computed for Brazilian meso-regions 

 

Notes: in Figure 4, we present the evolution of the Brazilian GDP and the total outstanding credit in 

Brazil, in constant 2004 prices, from 2004 to 2016. We consider the different levels of the Human 

Development index for Brazilian meso-regions (HDI-Meso) computed in the Brazilian 2000 Census. 

To facilitate the comparison, we set 2008 as 1. 
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Figure 5 – Evolution of total outstanding credit, by bank ownership 

 

Notes: in Figure 5, we present the evolution of the total outstanding credit in Brazil from 2004 to 2016, 

in constant 2004 prices, by bank ownership (state-owned banks and private banks). To facilitate the 

comparison, we set 2008 as 1. 

Figures 5A, 5B and 5C – Evolution of total outstanding credit, by bank ownership, at 

different levels of Human Development Index computed for Brazilian meso-regions 

      5A - Low          5B - Intermediate          5C - High 

     

Notes: in Figures 5A-5C, we present the evolution of the total outstanding credit in Brazil from 2004 to 2016, 

in constant 2004 prices, by bank ownership (state-owned banks = “GovBanks” and private banks = 

“PrivBanks”) for each level of the Human Development index for Brazilian meso-regions (HDI-Meso) 

computed in the Brazilian 2000 Census. To facilitate the comparison, we set 2008 as 1 and keep the same scale 

in all three graphs. 
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Figure 6 – Evolution of outstanding credit, by type of credit 

 

Notes: in Figure 6, we present the evolution of the total outstanding credit in Brazil from 2004 to 2016, 

in constant 2004 prices, by type of credit (non-earmarked and earmarked credit). To facilitate the 

comparison, we set 2008 as 1. 

Figures 6A, 6B and 6C – Evolution of outstanding credit, by type of credit, at different 

levels of Human Development Index computed for Brazilian meso-regions 

      6A - Low         6B - Intermediate          6C - High 

     

Notes: in Figures 6A-6C, we present the evolution of the total outstanding credit in Brazil from 2004 to 2016, 

in constant 2004 prices, by type of credit (non-earmarked = “Free”) for each level of the Human Development 

index for Brazilian meso-regions (HDI-Meso) computed in the Brazilian 2000 Census. To facilitate the 

comparison, we set 2008 as 1 and keep the same scale in all three graphs. 
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Figure 7 – Evolution of outstanding credit, by credit purpose 

 

Notes: in Figure 7, we present the evolution of the total outstanding credit in Brazil from 2004 to 2016, 

in constant 2004 prices, by credit purpose (specific purpose and general purpose). To facilitate the 

comparison, we set 2008 as 1. 

Figures 7A, 7B and 7C – Evolution of outstanding credit, by credit purpose, at different 

levels of Human Development Index computed for Brazilian meso-regions 

      7A - Low         7B - Intermediate          7C - High 

     

Notes: in Figures 7A-7C, we present the evolution of the total outstanding credit in Brazil from 2004 to 2016, 

in constant 2004 prices, by credit purpose for each level of the Human Development index for Brazilian meso-

regions (HDI-Meso) computed in the Brazilian 2000 Census. To facilitate the comparison, we set 2008 as 1 

and keep the same scale in all three graphs. 
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Figure 8 – Evolution of outstanding credit by type of borrower 

 

Notes: in Figure 8, we present the evolution of the total outstanding credit in Brazil from 2004 to 2016, 

in constant 2004 prices, by type of borrower (individuals or firms). To facilitate the comparison, we set 

2008 as 1. 

Figures 8A, 8B and 8C – Evolution of outstanding credit, by type of borrower, at 

different levels of Human Development Index computed for Brazilian meso-

regions 

      8A - Low         8B - Intermediate          8C - High 

       

Notes: in Figures 8A-8C, we present the evolution of the total outstanding credit in Brazil from 2004 to 2016, 

in constant 2004 prices, by type of borrower for each level of the Human Development index for Brazilian 

meso-regions (HDI-Meso) computed in the Brazilian 2000 Census. To facilitate the comparison, we set 2008 

as 1 and keep the same scale in all three graphs. 

 

 

 -

 0,5

 1,0

 1,5

 2,0

 2,5

 3,0

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

1
6

Individuals Firms

 -

 0,5

 1,0

 1,5

 2,0

 2,5

 3,0

 3,5

 4,0

2
0

0
4

2
0

0
6

2
0

0
8

2
0

1
0

2
0

1
2

2
0

1
4

2
0

1
6

Individuals Firms

 -

 0,5

 1,0

 1,5

 2,0

 2,5

 3,0

 3,5

 4,0

2
0

0
4

2
0

0
6

2
0

0
8

2
0

1
0

2
0

1
2

2
0

1
4

2
0

1
6

Individuals Firms

 -

 0,5

 1,0

 1,5

 2,0

 2,5

 3,0

 3,5

 4,0

2
0

0
4

2
0

0
6

2
0

0
8

2
0

1
0

2
0

1
2

2
0

1
4

2
0

1
6

Individuals Firms



93 
 

Table 1 – Summary statistics 

Variables 
 Statistics 

N mean sd min max 

Dependent variable (per capita, real growth 

rate) 

 

        

GDP  548 0.0782 0.0391 -0.2178 0.2273 

   
     

Independent variables (per capita, real growth rates)  

Total credit 548 0.1619 0.0910 -0.0439 0.4660 

Credit granted by state-owned banks 548 0.1764 0.0966 -0.0661 0.6150 

Credit granted by private banks 548 0.1491 0.1150 -0.0659 0.5098 

Credit with non-earmarked sources of funding 548 0.1614 0.1074 -0.0452 0.4443 

Credit with earmarked sources of funding 548 0.1660 0.1043 -0.2854 0.6853 

Credit to specific purposes 548 0.1477 0.0911 -0.1577 0.5310 

Credit to general purposes 548 0.1732 0.1052 -0.0837 0.5373 

Credit to individuals 548 0.1929 0.0922 0.0226 0.4330 

Credit to firms 548 0.1275 0.1144 -0.2430 0.6247 

   
     

Locality indicator          

HDI-M (meso-regions) – 2000 Census 137 0.5631 0.0950 0.3669  0.7250  

Notes: in Table 1, we provide the summary statistics for the dependent variable and independent variables (per 

capita and in 3-year real growth rates) and the locality information (Human Development index for Brazilian 

meso-regions - HDI-Meso – computed for the Brazilian 2000 Census) used in this study. 
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Table 2 – Evolution of the total outstanding credit in Brazil from 2004 to 2016 (BRL 

billions) 

Year Brazil 
HDI – Meso 

Low Intermediate High 

2004 
0.389 0.016 0.077 0.296 

  4.21% 19.77% 76.01% 

2005 
0.468 0.021 0.093 0.353 

  4.53% 19.99% 75.48% 

2006 
0.582 0.027 0.117 0.437 

  4.70% 20.13% 75.18% 

2007 
0.763 0.036 0.151 0.575 

  4.80% 19.80% 75.40% 

2008 
1.020 0.049 0.204 0.770 

  4.79% 19.94% 75.27% 

2009 
1.180 0.059 0.245 0.878 

  4.99% 20.73% 74.28% 

2010 
1.480 0.082 0.314 1.090 

 5.54% 21.13% 72.34% 

2011 
1.800 0.104 0.386 1.310 

  5.78% 21.44% 71.78% 

2012 
2.290 0.150 0.501 1.640 

  6.55% 21.87% 71.58% 

2013 
2.640 0.178 0.581 1.880 

  6.74% 22.02% 71.24% 

2014 
2.950 0.200 0.635 2.120 

  6.77% 21.49% 71.74% 

2015 
3.150 0.211 0.659 2.280 

  6.70% 20.92% 72.38% 

2016 
3.060 0.216 0.653 2.200 

 7.04% 21.28% 71.68% 

Notes: in Table 2, we present the evolution of the total outstanding credit in 

Brazil from 2004 to 2016, in nominal prices, for the whole country and for 

each level of the Human Development index for Brazilian meso-regions (HDI-

Meso) computed in the Brazilian 2000 Census. Additionally, we also show the 

respective percentage of total outstanding credit granted in each HDI-Meso 

region in relation to Brazil as a whole. 
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Table 3 – The impact of credit on economic growth in Brazil 

  Dep. var: Δln gdpi,t 

 (1) (2) (3) (4) (5) 

Independent Variables Brazil Low Interm High Diff. 

ΔLn crediti,t 0.163*** 0.106** 0.300*** 0.224*** 0.106** 

 (0.038) (0.046) (0.096) (0.058) (0.053) 

ΔLn crediti,t*intermi     0.194** 

     (0.088) 

ΔLn crediti,t*highi     0.118 

     (0.107) 

      

Locality fixed effects Yes Yes Yes Yes Yes 

      

Time fixed effects Yes Yes Yes Yes Yes 

      

Observations 548 184 184 180 548 

Adjusted R-squared 0.285 0.267 0.244 0.494 0.225 

Robust standard errors in parentheses  

*** p<0.01, ** p<0.05, * p<0.1 

Notes: Table 3 presents the results concerning the correlations between total outstanding credit 

and economic growth in Brazil from 2004 to 2016. The outcomes are related to the fixed 

effects panel data model applied to equations (1) and (2), in which the dependent variable is 

the 3-year average growth rate of the nominal GDP per capita, and the independent variables 

is the 3-year average growth rate of the outstanding credit granted by banks in Brazil. Both 

variables are measured as a logarithmic approximation In column 1, we present the results for 

the whole sample; in columns 2, 3, and 4, we report the results for the regions with low, 

intermediate, and high human capital accumulation, respectively; finally, in column 5, we test 

the potential differences in the relationship between credit and economic growth by levels of 

human capital development by means of two dummy variables: intermi and highi. 
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Table 4 – The impact of credit on economic growth in Brazil – by bank ownership 

  Dep. var: Δln gdpi,t 

 (1) (2) (3) (4) (5) 

Independent Variables Brazil Low Interm. High Diff. 

ΔLn govbanksi,t 0.031 0.041 0.014 0.063* 0.041 

 (0.029) (0.038) (0.073) (0.036) (0.043) 

ΔLn govbanksi,t*intermi     -0.027 

     (0.069) 

ΔLn govbanksi,t*highi     0.021 

     (0.073) 

      

ΔLn privbanksi,t 0.137*** 0.065 0.256*** 0.191*** 0.065 

 (0.033) (0.044) (0.076) (0.057) (0.050) 

ΔLn privbanksi,t*intermi     0.191** 

     (0.075) 

ΔLn privbanksi,t*highi     0.126 

     (0.104) 

      

Locality fixed effects Yes Yes Yes Yes Yes 

      

Time fixed effects Yes Yes Yes Yes Yes 

      

Observations 548 184 184 180 548 

Adjusted R-squared 0.288 0.265 0.262 0.502 0.272 

Robust standard errors in parentheses  

*** p<0.01, ** p<0.05, * p<0.1 

Notes: Table 4 presents the results concerning the impact of financial development, by bank 

ownership, on economic growth in Brazil from 2004 to 2016. The outcomes are related to the 

fixed effects panel data model applied to equations (1) and (2), in which the dependent 

variable is the 3-year average growth rate of the nominal GDP per capita, and the independent 

variables is the 3-year average growth rate of the outstanding credit granted by private banks 

and state-owned banks in Brazil. All variables are measured as a logarithmic approximation 

In column 1, we present the results for the whole sample; in columns 2, 3, and 4, we report 

the results for the regions with low, intermediate, and high human capital accumulation, 

respectively; finally, in column 5, we test the potential differences in the relationship between 

credit, by bank ownership, and economic growth across different levels of human capital 

development using two dummy variables: intermi and highi.  
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Table 5 – The impact of credit on economic growth in Brazil – by type of credit 

  Dep. var: Δln gdpi,t 

 (1) (2) (3) (4) (5) 

Independent Variables Brazil Low Interm. High Diff. 

ΔLn earmarkedi,t 0.023 0.052* -0.013 0.049 0.052* 

 (0.020) (0.028) (0.047) (0.032) (0.031) 

ΔLn earmarkedi,t*intermi     -0.066 

     (0.047) 

ΔLn earmarkedi,t*highi     -0.003 

     (0.059) 

      

ΔLn non_earmarkedi,t 0.175*** 0.069 0.351*** 0.203*** 0.069 

 (0.035) (0.051) (0.078) (0.060) (0.057) 

ΔLn non_earmarkedi,t*intermi     0.281*** 

     (0.082) 

ΔLn non_earmarkedi,t*highi     0.133 

     (0.110) 

      

Locality fixed effects Yes Yes Yes Yes Yes 

      

Time fixed effects Yes Yes Yes Yes Yes 

      

Observations 548 184 184 180 548 

Adjusted R-squared 0.293 0.276 0.289 0.499 0.289 

Robust standard errors in parentheses  

*** p<0.01, ** p<0.05, * p<0.1 

Notes: Table 5 presents the results concerning the impact of financial development, by bank 

ownership, on economic growth in Brazil from 2004 to 2016. The outcomes are related to the 

fixed effects panel data model applied to equations (1) and (2), in which the dependent variable is 

the 3-year average growth rate of the nominal GDP per capita, and the independent variables is 

the 3-year average growth rates of the credit lines with earmarked and non-earmarked sources of 

funding in Brazil. All variables are measured as a logarithmic approximation In column 1, we 

present the results for the whole sample; in columns 2, 3, and 4, we report the results for the regions 

with low, intermediate, and high human capital accumulation, respectively; finally, in column 5, 

we test the potential differences in the relationship between credit, by type of credit, and economic 

growth across different levels of human capital development using two dummy variables: intermi 

and highi.   
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Table 6 – The impact of credit on economic growth in Brazil – by credit purpose 

  Dep. var: Δln gdpi,t 

 (1) (2) (3) (4) (5) 

Independent Variables Brazil Low Interm. High Diff. 

ΔLn generali,t 0.007 0.027 0.003 0.025 0.027 

 (0.029) (0.037) (0.074) (0.042) (0.041) 

ΔLn generali,t*intermi     -0.023 

     (0.069) 

ΔLn generali,t*highi     -0.001 

     (0.081) 

      

ΔLn specifici,t 0.217*** 0.091* 0.325*** 0.306*** 0.091* 

 (0.035) (0.050) (0.070) (0.057) (0.055) 

ΔLn specifici,t*intermi     0.233*** 

     (0.076) 

ΔLn specifici,t*highi     0.214*** 

     (0.110) 

      

Locality fixed effects Yes Yes Yes Yes Yes 

      

Time fixed effects Yes Yes Yes Yes Yes 

      

Observations 548 184 184 180 548 

Adjusted R-squared 0.303 0.263 0.272 0.539 0.237 

Robust standard errors in parentheses  

*** p<0.01, ** p<0.05, * p<0.1 

Notes: Table 6 presents the results concerning the impact of financial development, by bank 

ownership, on economic growth in Brazil from 2004 to 2016. The outcomes are related to the 

fixed effects panel data model applied to equations (1) and (2), in which the dependent 

variable is the 3-year average growth rate of the nominal GDP per capita, and the independent 

variables is the 3-year average growth rates of the credit to specific and general purposes in 

Brazil. All variables are measured as a logarithmic approximation In column 1, we present 

the results for the whole sample; in columns 2, 3, and 4, we report the results for the regions 

with low, intermediate, and high human capital accumulation, respectively; finally, in column 

5, we test the potential differences in the relationship between credit, by credit purpose, and 

economic growth across different levels of human capital development using two dummy 

variables: intermi and highi.    

 

 

 

 

 

 

 

 



99 
 

Table 7 – The impact of credit on economic growth in Brazil – by type of borrower 

  Dep. var: Δln gdpi,t 

 (1) (2) (3) (4) (5) 

Independent Variables Brazil Low Interm. High Diff. 

ΔLn personali,t 0.220*** -0.015 0.420*** 0.457*** -0.015 

 (0.042) (0.062) (0.081) (0.070) (0.067) 

ΔLn personali,t*intermi     0.435*** 

     (0.091) 

ΔLn personali,t*highi     0.472*** 

     (0.138) 

      

ΔLn firmsi,t 0.039* 0.055** 0.021 0.073** 0.055** 

 (0.022) (0.025) (0.061) (0.033) (0.027) 

ΔLn firmsi,t*intermi     -0.034 

     (0.053) 

ΔLn firmsi,t*highi     0.017 

     (0.063) 

      

Locality fixed effects Yes Yes Yes Yes Yes 

      

Time fixed effects Yes Yes Yes Yes Yes 

      

Observations 548 184 184 180 548 

Adjusted R-squared 0.287 0.255 0.256 0.513 0.132 

Robust standard errors in parentheses  

*** p<0.01, ** p<0.05, * p<0.1 

Notes: Table 7 presents the results concerning the impact of financial development, by bank 

ownership, on economic growth in Brazil from 2004 to 2016. The outcomes are related to the 

fixed effects panel data model applied to equations (1) and (2), in which the dependent 

variable is the 3-year average growth rate of the nominal GDP per capita, and the independent 

variables is the 3-year average growth rates of the credit granted to individuals and the credit 

to firms in Brazil. All variables are measured as a logarithmic approximation In column 1, we 

present the results for the whole sample; in columns 2, 3, and 4, we report the results for the 

regions with low, intermediate, and high human capital accumulation, respectively; finally, in 

column 5, we test the potential differences in the relationship between credit, by type of 

borrower, and economic growth across different levels of human capital development using 

two dummy variables: intermi and highi.    
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Chapter 3 

The Impact of Brexit Uncertainties on International 

Trade: Evidence from Belgium73,74 
 

 

Emerson Erik Schmitz75 
 

Abstract 

This paper investigates the short-run effects of the uncertainties brought along 

with the Brexit referendum on the bilateral trade between Belgium and its main 

trading partners. I find that import and export markets have specific dynamics 

and react differently to changes in political uncertainty and economic variables. 

While import flows are more rigid and do not react to the uncertainties related 

to the Brexit referendum, export flows are more sensitive to this event. 

Consequently, I find that the instable environment created by the Brexit 

referendum leads to lower intensive margin of Belgian exports to the UK in 

comparison to Belgium’s main neighboring countries. The impact of 

uncertainties is more pronounced in larger Belgian exporting firms in the period 

preceding the Brexit referendum, since these firms are better able to absorb the 

associated costs of postponing or diverting exports. The results for Belgian 

manufacturing firms, which are more responsive to changes in competitiveness, 

also suggest more intense reaction to the Brexit uncertainties than commodities’ 

producers but are not conclusive.   

 

Keywords: Brexit, European Union, political uncertainty, international trade, 

exchange rates. 
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The results presented are the outcome of NBB staff running the files on the actual data. 
74 The views expressed in this paper are my own views and do not reflect the views of the National Bank of 

Belgium. 
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1. Introduction 

 

The surprising outcome of the United Kingdom (UK)’s European Union (EU) referendum, 

the so-called “Brexit”, leads to several doubts about the future relationship between the UK 

and the EU. The most noticeable, direct economic effect registered before and in the aftermath 

of the Brexit referendum is the sharp devaluation of the sterling pound (GBP). However, the 

Brexit win is also associated with major political uncertainties on the implementation of the 

UK departure from the EU. This unexpected outcome thus represents an interesting opportunity 

to analyze the consequences of an unusual decision to renounce a free trade agreement, one of 

EU’s founding principles.  

I exploit this exceptional instable environment to address the effects of the Brexit 

referendum on the bilateral trade between Belgium and its main trading partners – United 

Kingdom, Germany, France, and the Netherlands. Belgium is undoubtedly among the most 

affected European countries by this decision76, and represents an interesting setting to study 

the impact of the Brexit referendum on international trade. I focus my analysis on whether the 

uncertainties governing the future Brexit arrangements could be affecting Belgian and British 

trading firms’ decisions in the short-run, i.e., prior to the actual Brexit. Then, I investigate the 

impact of uncertainty on trade over and above the effect of the currency depreciation on 

bilateral trade. Specifically, I hypothesize that Belgian and British trading firms could be 

reacting in advance to the potential introduction of tariffs and non-tariffs barriers in the wake 

of the Brexit agreements completion.  

To empirically test my hypothesis, I examine both Belgian firms’ import and export trade 

flows to the UK and to other Belgium’s main trading partners from January 2012 to June 2017. 

I focus on the intensive margin of trade by Belgian firms, since most of the Belgian trade flows 

are driven by incumbent companies. I do not use firm-product level information because the 

aggregation by firms already enables me to identify the effects of the uncertainties related to 

the Brexit referendum on the Belgian international trade.  

My identification strategy relies on Belgian firms with trade relationships with at least two 

Belgium neighboring countries at a given time. These firms with multiple country connections 

are not only more prone to quickly divert their trade flows to other markets (since they do not 

incur in sunk costs to create new relationships), they also allow for a within-firm comparison. 

                                                           
76 Belgium and the UK have deep financial and trade ties, and the still unknown consequences of the Brexit will 

change and reshape this relationship. For instance, The UK is the Belgian’s 4th trade partner and the 1st considering 

non-Euro partners.  
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Doing so, I can abstract from firm-specific characteristics, such as productivity and 

management, that may be driven by aggregate uncertainty, and focus exclusively on the impact 

of uncertainty on trade decisions. 

I start by searching for possible trends in Belgian firms’ imports and exports to each of 

Belgium’s main trading partners in comparison with the UK. I look at the relative changes in 

the trade between Belgium and the UK in each of the semesters in the aftermath of the 

surprising referendum outcome, as well as variations in the semesters preceding the voting 

procedure. These preliminary specifications allow me to identify similar movements of Belgian 

firms’ trade flows from/to Germany, France, and the Netherlands.  

Based on the outcomes of these introductory investigation, I develop a difference-in-

differences strategy to disentangle the effects of political uncertainty and economic 

fundamentals. The treatment group are the flows to and from the UK, whereas the control group 

are the flows to and from France, Germany and the Netherlands. I use three time periods to 

account for possible effects of Brexit uncertainties. The pre-period starts in 2012 and runs until 

David Cameron’s announcement that there will be a referendum. The “intermediate period”, is 

a dummy which takes the value of one during the period in between the announcement of the 

referendum but before the results’ announcement (from July 2015 to June 2016). The “post-

referendum period” relates to the period in the aftermath of referendum outcome (from July 

2016 to June 2017). In my main specification, I use firm-time fixed-effects to capture firms’ 

unobserved characteristics and introduce macroeconomic variables (exchange rates, GDP 

growth, inflation rates, and interest rates) to isolate the effect of uncertainties from macro-

economic conditions.  

Concerning export flows’ growth rates, the outcomes without macroeconomic controls 

show that Belgian firms reduce their outward trade to the UK market in 7.2 percentage points 

in the year before the referendum, and in 9.3 afterward, relative to the pre-period and in 

comparison with the evolution to Belgium’s other main trading partners. These results 

comprise Belgian firms’ capacity to prevent a high pass-through of exchange rate changes to 

export prices, preservation of their markups, and adeptness to differentiate prices across 

markets. The introduction of economic fundamentals influences the magnitude of these 

coefficients but does not eliminate their relevance and statistical significance. Hence, I find 

that, after controlling for macroeconomic variables (in particular the exchange rate), Belgian 

firms’ export flows’ growth rates to the UK are 5.8 and 4.4 percentage points lower one year 

before and one year after the Brexit referendum, respectively, in comparison to Belgium’s other 

neighboring countries.  
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Consequently, the instable environment created by the Brexit referendum boosts the 

negative price effects of the GBP devaluation on Belgian export flows’ growth rates. 

Particularly, this effect might be explained by the impact of Brexit uncertainties on both trading 

partners. From one side, Belgian exporting firms possibly postpone their exports to the UK to 

a more stable and predictable period or divert part of their production to other trading partners, 

while British firms and households may adopt a more precautionary behavior in the wake of 

the doubts motivated by the referendum and its unexpected outcome. 

Regarding inward trade flow, I find in the specifications without macro-economic controls 

that the average growth rate of Belgian trading firms’ import flows from the UK does not 

present any statistically difference from Belgium’s other main neighboring countries 

immediately before the Brexit referendum, but are 4.3 percentage points relatively lower in the 

subsequent year. However, after controlling for economic fundamentals, this last result 

disappears, implying that macroeconomic controls capture all the variation and that Brexit 

uncertainties do not have an impact on Belgian import flows. These results suggest that import 

and export markets have specific dynamics and react differently to changes in economic 

variables and political uncertainties, which might be explained by the rigidity of import flows, 

both in prices and in quantities, and more sensitivity of export flows to economic and political 

turmoil.  

Further, I provide additional discussion concerning the impact of the Brexit referendum 

on the bilateral trade between Belgium and its main trading partners. I examine the 

heterogeneity of these effects by distinguishing Belgian firms by size (large and small firms) 

and sector (commodities and manufacturing firms). In regard to export flows, my results imply 

that larger firms, more able to absorb the associated costs, either postpone exports to the UK 

or divert them to other markets in the period preceding the Brexit referendum. The results for 

manufacturing firms, which are more responsive to changes in competitiveness, also suggest 

more reaction to the Brexit uncertainties, but are not statistically different from those of the 

commodities’ sector. When it comes to import flows, I find variations between subsamples 

towards relatively more imports from the UK in smaller and manufacturing firms’ subsamples. 

However, these results cannot be associates to the political uncertainties caused by the Brexit 

referendum. 

This paper is related to two different streams of literature. First, this research concerns the 

impact of political uncertainty on economic activity. The literature on this subject addresses 

these effects on firms’ investment (Julio and Yook, 2012; Gulen and Ion, 2015), employment 

(Baker et al., 2016), output and productivity (Bloom, 2009). Specifically regarding the impact 
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of Brexit referendum, Campello et al. (2018) use this novel event to measure the spillover of 

political uncertainties on American corporations’ decisions regarding investment, employment, 

R&D, and savings. I take a different avenue and follow an incipient literature on the effects of 

political distress on trade activity (Pierce and Schott, 2016; Handley and Limão, 2017; 

Steinberg, 2019). Second, this study is close to the literature on the impact of exchange rate 

shocks on importing and exporting firms, which is usually concerned with firms’ markup, 

pricing-to-market and exchange rate pass-through in the wake of an unexpected event 

(Gopinath and Rigobon, 2008; Neiman, 2010; Amiti et al., 2014; Li at al., 2015).  

Regarding the specific impact of the unstable environment created by the Brexit 

referendum on trade activity, my paper is closely related to Winters and Fernandes (2018), who 

use the referendum as a quasi-natural experiment to analyze the effect of GBP devaluation on 

Portuguese exports. My analysis differs from their paper in at least three important ways: first, 

I go beyond the estimation of the consequences of an exchange rate shock per se by seeking to 

isolate the effect of political uncertainties on firms’ short run decisions from pure economic 

circumstances; second, I take into account the period preceding the Brexit referendum, in which 

uncertainties related to the Brexit future agreements are already driving both exchange rates 

movements and trading firms’ decisions; and, third, I use both firms’ exports and imports 

information, which allow me to differentiate the impact of an exchange rate shock and political 

uncertainty in both segments.  

Although I focus on a specific country and on the short-run consequences of an 

uncertainty-trigger event, my findings may be useful to other economies with significant 

financial and trade relationship with the UK, especially those which are part of the EU. This 

research is also important to understand the collateral effects of the decision-making to 

renounce a free trade agreement and how the underlying uncertainties affect exchange rate 

markets and firms’ short-run decisions.  

The remainder of the paper is organized as follows. In Section 2, I provide a review of the 

literature concerning the effects of political uncertainty on firms’ decision and, specifically, on 

trade. Section 3 presents a brief overview of the effects of Brexit uncertainties on the GBP 

exchange market. Section 4 discusses the potential impact of the GBP devaluation on Belgian 

firms’ import and export flows and delineates the testable hypothesis of this study. Section 5 

describes data sources, variables’ construction, and presents descriptive statistics and a preview 

of the data. Section 6 presents the methodology and empirical results, including the additional 

discussion concerning the heterogeneity of Belgian exporting firms by firm size and sector. 

Finally, Section 7 concludes.  
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2. Literature review: the effects of political uncertainty on trade 

 

The theory concerning the effects of political uncertainties on economy has been addressed 

in the literature by several lens, such as the impact on firms’ investment decisions, households’ 

consumption, and asset prices (IMF, 2016). In regard specifically to firms, assuming the 

irreversibility of investment decisions, firms’ managers facing events of political distress may 

postpone new projects to periods of more stable and predictable economic environment 

(Bernanke, 1983; Dixit, 1989; Bloom et al., 2007). Empirically, there is evidence that this 

slowdown in investment caused by political uncertainties spreads over to the economy, 

resulting not only in less investments (Julio and Yook, 2012; Gulen and Ion, 2015), but also in 

reduced employment (Leduc and Liu, 2015; Baker et al. 2016) and lower productivity and 

output ((Bloom, 2009). 

Regarding the impact of political uncertainty on trade, the most noticeable way that this 

effects can be experienced is through the higher volatility in the exchange rate market. 

However, although in theory exchange rate volatility could harm trade flows because of higher 

costs of hedge (Clark, 1973; Hooper and Kohlhagen, 1978), the empirical findings are 

conflicting, with negative (Arize et al., 2000; Sauer and Bohara, 2001), indeterminate (Gagnon, 

1993; Baum et al., 2006) and positive (Baum and Caglayan, 2010) outcomes.  

Likewise the overall impact on economy, political turmoil affects trade by the delay of 

firms’ decision to enter foreign markets, by the decision to postpone new investments, in case 

of incumbent trading firms, and by motivating a more cautious behavior in households’ 

consumption, affecting the demand for tradable products. In this regard, there is an increasing 

theoretical literature on trade political uncertainty. For instance, Das, Roberts, and Tybout 

(2007) develop a dynamic structural model that links exporter firms’ decisions to enter or to 

increase volumes depending on future market conditions, such as exchange rate and policy 

changes. Arkolakis (2010) relates foreign market penetration to marketing costs, which leads 

to increasing costs to reach a broader set of costumers. Handley and Limão (2017) models the 

effects of changes in trade policy on firms and consumers, adding that political uncertainty 

influences not only the entrance of new firms in the export market, usually with small volumes, 

but also incumbent exporting firms’ investments in technology upgrading, affecting the more 

representative intensive margin of exports. Finally, Steinberg (2019) constructs a dynamic 

general equilibrium model to measure the effect of uncertainty related to the Brexit agreement 

on the UK economy. His model takes into account two scenarios – soft and hard Brexit -, which 

predicts limited impact of uncertainty triggered by the Brexit results on the UK economy.  
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3. The Brexit Referendum and the GBP/Euro devaluation 

 

To have a more comprehensive understanding of the uncertainties surrounding the Brexit 

referendum, I provide a brief analysis of the GBP/euro exchange rates’ progress from January 

2013 to June 2017, illustrated in Figure 1. The GBP/euro exchange rates present two 

approximately symmetric movements throughout this period: a GBP appreciation, from 

January 2013 to its peak in November 2015; and a GBP devaluation, from November 15 on. 

Understanding the motivations for these upward and downward movements is essential to 

figure out which part might be related to actual economic fundamentals77 and which part is 

derived from expectations regarding the Brexit referendum.  

While the stronger British domestic demand in comparison with EU countries reasonably 

explains the appreciation of the GBP/euro between 2013 and 2015, UK economic performance 

does not seem to be responsible for the following weakening of the GBP. To support this 

argument, I present in Figure 2 the differences in economic growth between the UK and 

Belgium’s other main trade partners (Germany, France, and the Netherlands). The UK 

economy grows at a rate considerably higher than its neighboring countries’ economies until 

the end of 2015 but does not underperform significantly in comparison to its EU peers as from 

2016. 

Another plausible explanation for the GBP devaluation could come from monetary policy 

issues, such as differences in inflation and interest rates between both sides in the short-run. 

Figures 3A and 3B compare the inflation and benchmark interest rates in the UK and in the 

EU, respectively. Concerning inflation rates, there are also no substantial differences between 

both economies’ indices that could justify exchange rate corrections.  

When it comes to interest rates, the reduction in European Central Bank (ECB)’s 

benchmark interest rates from 2013 to 2015 could have had an impact on GBP appreciation, 

due to less attractive Euro Zone’s fixed-income bonds. However, as from 2016, besides a 

slightly drop in ECB’s rate, the Bank of England reduces the British benchmark interest rate 

with 250 basis points as an attempt to overcome the potential adverse economic effects of the 

surprising Brexit referendum outcome on UK’s economic prospects. However, although this 

                                                           
77 There is an extensive literature on the unpredictability of exchange rates by macroeconomic fundamentals, 

starting with Meese and Rogoff (1983a, 1983b). Several papers have addressed this puzzle since them, with 

limited success (MacDonald and Taylor, 1994; Chinn and Meese, 1995; Mark and Sul, 2001; Kilian and Taylor, 

2003). Even though exchange rates may follow a random walk in the short run (Engels and West, 2005), I use 

macroeconomic fundamentals to mark out my reasoning and rule out these explanations for the GBP devaluation 

starting at the end of 2015.   
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decision could lead to less short-run investment flows in the UK, its magnitude does not seem 

sufficient to reasonably explain the concurrent GBP devaluation. 

Setting aside the relevance of short-run economic fundamentals to explain the GBP 

devaluation that started at the end of 2015, this movement could still be explained, from a long 

term perspective, by a natural mean reversion of the GPB/euro exchange rate (Kilian and 

Taylor, 2003). However, the most plausible explanation seems to come from market 

expectations. Taking into consideration the economic policy uncertainty (EPU) index for the 

UK78 (Baker et al., 2016), Figure 4 shows the evolution of the EPU index in combination with 

the euro/GBP spot rate and its respective volatility index79.  

In the time preceding the Brexit referendum, it can be noted that, as of the approval of the 

referendum, the GBP starts to depreciate in accordance with the rise in uncertainties, captured 

both by the EPU and by the exchange volatility indices. In the aftermath of the announcement 

of referendum results, the GBP experiences a new round of depreciation to adjust for the 

unexpected outcome, while the EPU increases as a natural consequence of the debate about the 

consequences of the UK departure from the EU. Oppositely, the GBP/euro volatility drops, as 

long as the event triggering the financial market stability realizes and its underlying cause is 

still distant to materialize.    

Specifically, Broadbent (2017) provides an insightful reasoning for the GBP devaluation, 

which, in his consideration, is a result of two expected effects of the Brexit on the real 

equilibrium exchange rate (REER)80: first, the possibility of the introduction of new tariffs and 

non-tariffs barriers, changing the relative prices of tradable goods (external component); and, 

second, the relatively higher costs of UK-produced tradable goods after the Brexit completion, 

affecting the productivity of non-tradable goods in the UK (internal component). As a result, 

exchange rate market agents anticipate and price the potential deterioration of trade relationship 

between the UK and the EU. 

 

 

 

                                                           
78 Available on www.policyuncertainty.com. The methodology takes into consideration the number of new articles 

that include the terms “uncertainty” and other policy terms (“economy”, “policy”, “regulation”, etc) in 11 UK 

relevant newspapers.  
79 BPVIX, retrieved from Thomson Reuters Datastream. 
80 The REER is measured by the nominal exchange rate (e) deflated by the ratio between foreign (𝑃∗) and overall 

domestic (P) price indexes and can be decomposed into an external component (𝑞𝑇), which takes into account the 

domestic (𝑃𝑇) and foreign (𝑃𝑇
∗) prices of tradable goods; and an internal component (𝑞𝑁𝑇), denoted by the 

relationship between tradable and non-tradable goods.  
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4. Testable hypotheses 

 

In order to derive testable hypotheses concerning the impact of Brexit uncertainties on 

Belgian firms’ trade flows, I start with the main assumption of this paper. Belgian firms 

exposed to the UK market and British trading firms may have reacted not only to the exchange 

rate market behavior (GBP devaluation and increasing volatility) triggered by the Brexit 

referendum, but also to the potential introduction of tariffs and non-tariffs barriers in the wake 

of the Brexit agreements completion. Then, Belgian and British trading firms may have 

postponed investments and trade decisions to a period of more predictability of the future 

impact of the Brexit agreement, for instance. Belgian firms, in especial, could have also could 

have also been affected by a more cautious British households’ consumption behavior and 

temporarily diverted part of exports/imports to other markets, especially those in which they 

have already a relationship and do not incur in sunk costs. 

To illustrate the possible effects of the Brexit referendum on Belgian firms’ import and 

export flows, I rely initially on the extensive literature concerning the impact of exchange rate 

shocks on trade. Following, I differentiate the potential impact of uncertainties from the effects 

of exchange rates changes. 

4.1 Exchange rate shocks 

At first, it is important to discuss the currency pricing in which the trade between the EU 

and the UK is carried out. The literature on local currency pricing (LCP) has made important 

contributions to the incompleteness of the exchange rate pass-through (ERPT). For instance, 

Gopinath and Rigobon (2008) study price stickiness and find local currency pricing in US 

imports and producer currency pricing in US exports. In the wake of this study, Gopinath et al. 

(2010) show that local currency pricing in US dollars contributes to import price rigidity and a 

lower ERPT into US import prices. Using Swiss data, Bonadio et al. (2018) find no price 

adjustments for goods invoiced in euros following the Swiss franc appreciation in 2015. 

Concerning the limited literature on the use of euro in international trade flows, Amiti et 

al. (2018) shed some lights on the currency invoicing of European firms with Belgian data. 

Using extra-EU transactions, they document that approximately 40% of Belgian exports and 

imports to destinations outside EU are denominated in euros and find that this pattern is more 

pronounced in smaller and non-import-intensive firms. Oppositely, larger firms and especially 

those who import goods from the US invoiced in dollars are more prone to negotiate exports 

in this same currency. 
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Within the EU, it is reasonable to expect that most of transactions of tradable goods are 

invoiced in euros. Particularly in relation to the EU trade with the UK, I also expected that euro 

plays the role of a regional dominant currency, given the considerably larger economy of the 

set of euro denominated countries in comparison to the UK. Consequently, I assume hereafter 

local currency pricing in EU imports and producer currency pricing in EU exports.  

4.1.1 Import flows  

Starting with import flows, Table 1A demonstrates a simple example of the possible 

dynamics regarding Belgian import flows afterwards the GBP devaluation. I assume, for 

simplicity, that the import prices for a given product in the period before the GBP devaluation 

is equal to the spot exchange rate (1 GBP = 1.40 euros). Then, for a hypothetical traded quantity 

of 1,000, Belgian firms import 1,400 euros from the UK. After a hypothetical GBP devaluation 

to 1.20 euros, for instance, prices of imported products will adjust to this new scenario, in 

which a complete ERPT means importing prices of 1.20 euros and an incomplete ERPT leads 

to prices at some level between 1.20 and 1.40 euros. 

Under the assumption of local currency pricing in euros, the price of tradable goods 

imported from the UK to the EU could have presented some rigidity after the GBP devaluation. 

Besides this, the GBP devaluation means an opportunity to British exporters to increase their 

markup, not passing all the exchange rate through export prices after a currency devaluation 

(Berman et al., 2012). Then, we can expect that the GBP devaluation leads to a low ERPT to 

imported prices denominated in euros. As a result, after the GBP devaluation, import prices in 

euros necessarily drop but not as much as the exchange rate variation, which results in higher 

prices in GBP.  

Concerning imported quantities, it is reasonable to expect a higher demand for cheaper 

British products in euros, from Belgium’s perspective. However, the final effect on import 

flows in euros is indeterminate. Although we can expect that Belgian firms import more 

volumes from the UK because of more competitive prices, this variation in quantities can be 

sufficient, higher or not enough to compensate for the lower prices of products in euros, leading 

to constant, larger and lower import flows in euros, respectively. 

4.1.2 Export flows  

When it comes to export flows, assuming the price of exported Belgian goods invoiced in 

euros, the GBP devaluation turns Belgian goods more expensive to UK costumers. 

Consequently, Belgian exporting firms may adjust their markups to this currency appreciation. 
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The magnitude of these effects, however, depends on several firm characteristics, as already 

widely addressed in the literature on exchange rate shocks.   

For instance, Amiti et al. (2014) use Belgian data to show that high import intensive 

exporting firms and firms with higher market shares have lower ERPT. Li et al. (2015) analyze 

Chinese exporters and find moderate but significant volume changes with almost complete 

ERPT, which differs slightly according to firms’ productivity, import intensity, distribution 

costs, income level of importers and foreign ownership. Winters and Fernandes (2018) find a 

combination of lower markups, pricing-to-market (PTM) and lower sales from Portugal to the 

UK in the aftermath of the Brexit referendum outcome announcement and consequent GBP 

devaluation, whose effect is higher for larger firms and for consumer goods. 

Table 1B shows the expected effects of the incomplete ERPT to export prices on export 

flows after the GBP devaluation. First, Belgian firms reduce export prices of goods, in euros, 

traded with the UK, since prices are higher in sterling pounds. As a result, the quantities 

exported from Belgium to the UK are expected to decrease, given the higher costs for British 

costumers. Lastly, the combined effects of lower ERPT, to contain the rise of prices in GBP to 

the UK market, with the negative quantity prospects, leads to lower Belgian export flows to 

the UK. 

4.2 Uncertainties 

Now, I turn to the hypotheses concerning the impact of uncertainties on the trade flows 

between Belgium and the UK in the time surrounding the Brexit referendum. These 

propositions take into account Belgian and British trading firms’ decisions and households’ 

reaction to the political uncertainties, which could have reduced the positive and triggered the 

negative price effects of the GBP devaluation on the Belgian firms’ import and export flows. 

In this regard, to give support to the buildup of hypotheses on the effects of uncertainties on 

firms’ decisions, and as I do not have similar information for Belgium firms, I rely on the 

Agents’ Summary of Business conditions, produced by the Bank of England81, a quarterly 

report comprising 12 regional agents with views and expectations of more than 700 senior 

business executives across the UK.  

Specifically, I use two measures obtained from these reports: the agents’ score for 

investment decisions, which takes into account possible firms’ expenditure over 12 months in 

tangible non-financial assets, and the agents’ score for employment intention, which refers to 

                                                           
81 Available at https://www.bankofengland.co.uk. 
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changes in firms’ workforce within 6 months. Figures 5A and 5B show the progress of the 

agents’ scores for investment decisions and employment intention in the UK from 2015:Q1 to 

2017:Q4. In both scores, firms’ investment and employment forecasts decline at the time 

preceding the Brexit referendum, as a potential consequence of the uncertainties involving this 

voting process and its outcome. Although both indices recover quickly in the aftermath of the 

announcement of the referendum results, they come back to lower levels than experienced 

before the presence of political uncertainties concerning the Brexit, such as the first semester 

of 2015.  

These British agents’ scores for investment decisions and employment intention give an 

indication of the impact of Brexit uncertainties on British firms’ short run decisions. For the 

sake of the construction of hypotheses, I suppose that Belgian firms with trade relationship 

with the UK respond similarly in terms of investment and employment decisions, whose level 

of impact depends on firms’ exposure to the UK market and, consequently, to the Brexit 

uncertainties. Moreover, both British and Belgian trading firms are affected also by the 

exchange rate volatility, which could also be a reason to firms postpone exports or imports 

transactions or divert part of them to other markets. 

4.2.1 Import flows  

The impact of the GBP devaluation on Belgian import flows from the UK is unclear, since 

the potentially higher imported quantities can be been sufficient, higher or not enough to 

compensate the price effects, as discussed in section 4.1.1. The players involved in Belgian 

import flows from the UK are British exporting firms and Belgian importing firms and 

households. Since I do not expect any short run impact of the Brexit referendum on Belgian 

households’ consumption, my inference focus on firms’ trade decisions. Then, I hypothesize 

that both British exporting and Belgian importing firms could have reacted to uncertainties 

triggered by the Brexit referendum, reducing traded volumes. Belgian importing firms, for 

instance, could have additionally activated other suppliers to prevent from future shortage or 

from higher costs of British production inputs.  

This conjecture leads to the first testable hypothesis: 

Hypothesis 1. Taking into account the effects of the GBP devaluation, the average growth rate 

of Belgian firms’ import flows from the UK is lower than from other Belgium’s main trading 

partners due to uncertainties brought along with the Brexit referendum. 
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4.2.2 Export flows  

Concerning exports, the expectations are clear towards lower export flows from Belgium 

to the UK as a consequence of the GBP devaluation, as addressed in section 4.1.2. Now, the 

players are Belgian exporting firms, British importing firms and British households. While 

Belgian exporting firms could have reduced investments in marketing and also diverted exports 

to other partners, the instable environment of political uncertainty may also have motivated a 

more cautious behavior in British importing firms and British households’ consumption. Then, 

I expect that uncertainties related to the Brexit referendum result in even lower quantities 

exported from Belgium to the UK, triggering the effects of the GBP devaluation.   

Therefore, we come to the following second hypothesis: 

Hypothesis 2. Taking into account the effects of the GBP devaluation, the average growth rate 

of Belgian firms’ export flows to the UK is lower than to other Belgium’s main trading partners 

due to uncertainties brought along with the Brexit referendum. 

 

5. Data 

5.1 Data sources  

This paper uses two datasets administrated and provided by the National Bank of Belgium 

(NBB). To evaluate the evolution of Belgian firms’ import and export flows from/to the UK 

market and other neighboring countries, I obtain information from the International Trade in 

Goods Database. This data is available monthly, from which I select a dataset from January 

2012, four and a half years before the referendum, to one year later, until June 2017.  

I limit the sample to firms with trade relationship with the UK, focus of this analysis, and 

with Belgium’s other main neighboring countries: Germany, France, and the Netherlands. 

These countries are the most important Belgium trading partners and are relatively similar to 

the UK in importance to Belgium’s international trade82. I do not consider Belgium imports 

and exports to Luxembourg in this study, which are significant, but less representative than the 

trade with other neighboring countries. 

I merge this dataset with balance sheet information that is obtained from the Belgian 

Business Registry. Firms’ balance sheet data is provided on an annual basis. I use this 

                                                           
82 In 2016, according to the Belgian Foreign Trade Agency, these countries figured within the top 5 Belgium 

suppliers, representing 67.7% of the countries’ imports from the EU, and 39.9% worldwide. These countries were 

also the main destination of Belgian exports, accounting for 68.4% of intra EU exports and 41.1% of the total 

exports. 
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information mainly to divide the sample by relevant firms’ characteristics in order to account 

for the heterogeneity of the impact of the Brexit referendum outcome on Belgian exporting 

firms.  

Additionally, I obtain macroeconomic variables concerning Belgium and its main trading 

partners from the statistical office of the European Union (Eurostat). This information is used 

to test the adherence of Belgian firms’ trade flows to economic fundamentals. 

5.2 Construction of variables 

To measure the impact of the Brexit referendum on the trade relationship between Belgium 

and its main trading partners, I rely on the intensive margins of Belgian firms’ import and 

export flows. To accurately calculate these variables, I take into account some specific 

characteristics of the trade data. First, firms may concentrate their trade on particular periods 

of the year, leading to a non-negligible degree of seasonality. Second, many firms may have 

bulky but infrequent volumes of imports and exports, which need to be distinguished from an 

eventual lumpiness in their trade activity.  

Although I have monthly trade data available, I aggregate the data into more 

comprehensive periods, given its granularity. Ideally, I would rather work with annual data, 

which would completely capture the seasonality issue. However, because of the short period 

of the analysis, and as I am interested in observing the immediate impact of the Brexit 

referendum outcome and the tendency of Belgian imports and exports from/to neighboring 

countries before that event, my analysis requires a shorter level of aggregation. I choose to 

work on a semiannual basis83, as long as using quarterly data would still be too granular, 

potentially leading to misleading classifications.  

To avoid seasonality, instead of calculating the intensive margin by taking into account 

two consecutive semesters, I measure this variable by computing the annual growth, comparing 

one semester of a given year with the same semester one year before, as given by the following 

equation:  

int_mgi,j,t = ln(tradei,j,t) − ln(tradei,j,t−2),                                                      (1) 

                                                           
83 I aggregate the dataset on a semiannual basis because of its granularity, avoiding a misclassification of trade 

flows produced by incumbent firms (intensive margin) and by entering or exiting firms (extensive margin). The 

choice for the ideal level of aggregation takes into account not disregarding information and, at the same time, 

having enough time variation to observe the impact of the referendum on firms’ short run decisions. Then, using 

monthly or quarterly information could lead to disproportional number of entering/exiting firms, while reducing 

the number of available data for the intensive margin. On the other extreme, using annual information would not 

allow me to observe the immediate effects of the GBP devaluation and potential uncertainties at the time 

surrounding the Brexit referendum.  
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where time index t reflects semiannual periods, int_mgi,j,t is the intensive margin of trade 

(imports or exports) of firm i to destination j in time t, tradei,j,t is the amount imported or 

exported by firm i from/to destination j in time t, and tradei,j,t−2 is the amount imported or 

exported by firm i from/to destination j in time t-2.  

5.3 Descriptive statistics 

I provide the summary statistics for the intensive margins of import and export flows for 

the whole sample of Belgian firms in Table 2A. The 28 members of the European Union 

(“EU28”) account for 41.4% and for 50.9% of the total number of Belgian firms (“All”) that 

have imported and exported goods from/to a given country in two semesters, respectively. 

Within the EU28, Belgium’s neighboring countries are the majority of Belgian firms with 

import (97.2%) and export (96.9%) intensive margin information.  

In Table 2B, I present the summary statistics for the sample of Belgian firms that have 

intensive margin information for at least two of Belgium’s neighboring countries and that have 

available information for the sector they belong to84. Importantly, this sample selection 

excludes approximately only 8.8% and 7.2% of Belgian firms’ intensive margins of import and 

export flows’ observations. It is interesting to observe that the average of intensive margins is 

considerably higher for the subsample of firms with continuous trade relationship with more 

than one of Belgium’s neighboring countries. It implies that the group of firms with a single 

trade partner experienced more intense shortfalls in their average intensive margins and firms 

with more than one continuous trade partner seem more able to access different markets and 

possibly reorient imports and exports. 

5.4 Data preview 

In this section, I compare the average of imports’ and exports’ intensive margins from/to 

Belgium main neighboring countries in Figures 6A and 6B. Belgian firms reported average 

negative intensive margins of import flows to the four considered countries over almost all the 

sample period. However, we cannot visually identify any particular difference in this measure 

across Belgium suppliers. Concerning Belgian firms’ intensive margins of exports, there is a 

consistent upward trend of Belgian firms’ export flows’ growth rates to the UK until 2015S1, 

and then an inflection of this tendency as from 2015S2. The export flows’ growth rates to 

Belgium’s other neighboring countries were considerably lower, or even negative, during the 

                                                           
84 Since I cluster the errors by sectors, I lose observations in which this information is not available. Then, the 

descriptive statistics replicate the samples used in the empirical tests. 
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period of extensive growth of exports to the UK. Nevertheless, these export markets were not 

hit by the same magnitude as the exports to the UK as from 2015S2. 

Overall, the data suggest that Belgian firms’ export flows are more synchronized with 

economic circumstances, as long as the periods of growth in exports to the UK coincide with 

a better British economic performance and a more appreciated sterling pound. On the other 

hand,   Belgian firms’ import flows seem less responsive to macroeconomic variables. 

 
 

6. Methodology and empirical results 

6.1 Impact of the Brexit referendum on Belgian firms’ short-run decisions 

I start this empirical section by analyzing the behavior of Belgian imports and exports 

from/to the UK in comparison to other neighboring countries in the time surrounding the Brexit 

referendum. In this first step, my focus is on observing whether the Brexit referendum has an 

impact on the trade relationship between Belgium and the UK, and, if so, on the timing and the 

intensity. I am therefore not particularly interested in just one single intermediate or post 

coefficient, but rather look at the bi-annual differences. In particular, I look at the relative 

changes in the trade between Belgium and the UK in each of the semesters in the aftermath of 

the surprising referendum outcome, as well as variations in the semester preceding the voting 

procedure. I am also concerned with the Belgian exports’ and imports’ trends to Belgium’s 

neighboring countries before any influence of the uncertainties regarding the Brexit 

referendum. 

I evaluate the effect of the Brexit uncertainties on trade by calculating the intensive 

margins of Belgian firms’ exports and imports to/from the UK in comparison to Belgium’s 

other neighboring countries and important trade partners (Germany, France, and the 

Netherlands). I select all Belgian firms that have imports’ or exports’ intensive margin 

information, respectively, for at least two Belgium neighboring countries at a given time.  

Initially, I run the following regression model for both Belgian firms’ exports and imports: 

 

Int_mgi,j,t =  ∑ βjneighj
3
j=1 +  ∑ ∑ βj,tneighj ∗8

t=1 timet
3
j=1 + λi,t + εi,j,t.                               (2)  

 

where Int_mgi,j,t takes the values of the intensive margins of imports and exports, respectively. 

The remaining variables of the model are described as follows: timet is a dummy variable that 

takes the value 1 for a given semester, and 0 otherwise. neighj is a set of dummy variables that 

take the value 1 for the intensive margins of Belgian firms’ imports and exports, respectively, 

from/to Germany, France, and the Netherlands, and 0 otherwise; λi,t controls for firm-time 
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fixed effects, and takes into consideration the unobserved differences in Belgian firms’ total 

factor productivity (TFP) over time; and εi,j,t is the error term. I am interested in all the 

coefficients of the interaction between timet and neighj, especially those in the surrounding of 

the Brexit referendum 85. I cluster the errors by sectors, as long as the error terms for firms 

within the same sector are very likely to be correlated.  

Imports 

I present the outcomes for the intensive margin of imports in Table 3A, whose coefficients 

for the country-time interactions (point estimates) are also illustrated in Figure 7A. We notice 

a statistically significant increment of Belgian firms’ import flows from France in the two 

semesters that followed the surprising results (2016S2 and 2017S1) and from Germany 

(2017S1). It is also interesting to realize that the country-time coefficients follow similar trends 

up to 2016S1, which change in the same direction afterwards.  

These coefficients indicate that a potential increase in the quantities imported from the UK 

following the GBP devaluation did not offset the respective price effects86. However, these 

relatively lower growth rates to the UK in comparison to Germany and France may also be 

explained by differences in their respective business cycles, for instance. Additionally, these 

results also suggest that Belgian firms may have decided to import relatively more from 

permanent EU trade partners, who also share the same currency, responding in the short-run to 

the uncertainties related to the future Brexit agreements. 

Exports 

Next, I turn to the investigation of the effect of Brexit uncertainties on the intensive margin 

of Belgian firms’ export flows. The outcomes are presented in Table 3B and the coefficients 

for the country-time interactions (point estimates) are replicated in Figure 7B. The results are 

in line with the expectation of lower export flows’ growth rates from Belgian to British firms 

comparing to firms in Belgium’s other main trading partners. Belgian firms experience 

relatively higher exports’ growth rates to the Netherlands from 2015S2 until 2017S1, to France 

from 2016S1 until 2017S1, and to Germany in 2016S2. 

                                                           
85 Statistically significant and positive coefficients should be interpreted as an evidence of higher growth rate of 

imports of exports to a given Belgium’s neighboring country in comparison to the UK in time t relatively to the 

same difference in 2013S1. The choice of this period as base is arbitrary but has no practical effect, as the intuition 

underlying this preliminary study is to capture intensive margins’ trends and their respective deviations. 
86 As explained in section 4, even assuming low ERPT, British tradable goods became cheaper to Belgian firms, 

in euros, in comparison to euro denominated counterparts, following the GBP devaluation. 
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As before, these results may have been caused solely by the reaction of Belgian exporting 

firms to economic fundamentals but also amplified by the instable environment created by the 

Brexit referendum. Importantly, we realize once more a strong and simultaneous upward 

movement in country-time coefficients, but now as from 2015S2, which suggests that the 

impact the GBP devaluation and potentially the Brexit uncertainties were affecting Belgian 

export flows already one year prior to the referendum.  

6.2. Difference-in-differences approach 

Now I turn to my main specification, which is motivated by the outcomes of previous 

model. As the country-time coefficients for both imports’ and exports’ intensive margins’ 

regressions follow similar trends before any effect of the Brexit uncertainties, I employ a 

difference-in-differences strategy to disentangle the effects of political uncertainty and 

economic fundamentals. The treatment group are the flows to and from the UK, whereas the 

control group are the flows to and from France, Germany and the Netherlands. In addition, I 

use two time dummies to account for sources of exogenous variation: an “intermediate period”, 

which accounts for the period in which the Brexit uncertainties could already be present, but 

before the results’ announcement; and a “post-referendum period”, related to the period in the 

aftermath of referendum outcome. I then compare the intensive margin of Belgian imports and 

export to the UK and to Belgium’s other neighboring countries, using the following regression 

model: 

Yi,j,t = β1UKj +  β2Intert ∗ UKj + β3Postt ∗ UKj + Xj,t +  λi,t +  εi,j,t.                   (3)  

where Yi,j,t takes the values of int_mgi,j,t; Intert is a dummy variable that takes the value 1 for 

2015S2 and 2016S1, and 0 otherwise; Postt is a dummy variable that takes the value 1 for 

2016S2 and 2017S1, and 0 otherwise; and UKj is a dummy variable that takes the value 1 for 

the intensive margins of imports or exports from/to the UK, Xj,t is a set of changes in 

macroeconomic variables (exchange rates, GDP growth, inflation rates, and interest rates), λi,t 

are firm-time fixed effects, and εi,j,t is the error term. Compared with the coefficients of the 

preliminary specification, the results now give two different perspectives: i. the UK as 

treatment group, and ii. two new time dummies condensing the effects into more 

comprehensive periods.  

Table 4A shows the outcomes for the intensive margin of import flows. Starting with the 

results without macroeconomic controls, we observe that Belgian firms do not show a relative 
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increment of imports’ growth rates from the UK in the semesters preceding the referendum, 

but experience, on average, 4.3 lower percentage points in imports’ growth rates from the UK 

after the voting process87, compared to other Belgium neighboring countries. These results 

suggest that even if Belgian importing firms increase the imported quantity of goods from the 

UK, offsetting the effects of cheaper prices in euros in import flows, this potential growth is 

not enough to compensate the price effects in the aftermath of the voting process.  

However, after the inclusion of exchange rate changes and especially controlling for 

Belgium’s neighboring countries GDP growth, the coefficient for the interaction of UK with 

the dummy for the period in the aftermath of the Brexit referendum becomes statistically 

indistinguishable from zero. It implies that the economic fundamentals totally capture the lower 

growth of import flows from the UK in comparison to Belgium’s other neighboring countries. 

Therefore, uncertainties related to the Brexit referendum do not seem to have played a role in 

Belgian firms’ import flows. 

Concerning the intensive margin of export flows, the respective outcomes are illustrated 

in Table 4B. First, the regression without macroeconomic controls shows that Belgian firms 

relatively reduce their expansion to the UK market with 7.2 percentage points in the year before 

the referendum, and with 9.3 afterwards, comparing to Belgium’s other main trading partners 

and relative to the pre-period. Belgian exporting firms adjust their prices and exported 

quantities in the wake of the GBP devaluation given their susceptibilities, such as capacity to 

prevent a high pass-through of exchange rate changes to export prices, preservation of their 

markups, and adeptness to differentiate prices across markets.  

In columns 2-5, I introduce economic fundamentals to disentangle the effects of (political) 

uncertainty from economic fundamentals. These controls, which account for Belgian firms’ 

responsiveness to the GBP devaluation and Belgium’s neighboring countries economic 

performance, influence the magnitude of the previous coefficients but preserve their relevance 

and statistical significance. Consequently, macroeconomic variables do have an effect on 

export flows, but do not capture all the variation in their intensive margin to the UK in relation 

to the treatment group.   

Then, I find that, after controlling for macroeconomic variables, export flows’ growth rates 

to the UK 5.8 and 4.4 percentage points lower one year before and one year after the Brexit 

referendum, respectively, in comparison to Belgium’s other neighboring countries88. I 

                                                           
87 Statistically significant only at the 10% level. 
88 Comparing the relative economic relevance these findings, I estimate from the coefficients of Table 4B that 

80.6% and 47.3% of the variation in the intensive margin of exports in the periods before and after the referendum, 
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associate these remaining results to the instable environment created by the Brexit 

referendum89, which boosts the negative price effects of the GBP devaluation on Belgian export 

flows’ growth rates. Belgian exporting firms possibly reduce their volumes exported to the UK 

and/or divert part of their production to other trading partners, a pattern that supports the 

hypothesis that the uncertainties brought along with the Brexit referendum influence Belgian 

trading firms’ decisions in the short-run.  

Overall, these findings suggest that import and export markets have different dynamics 

and react differently to changes in economic variables and political uncertainties. This 

distinction might be explained by the characteristics of each segment, such as stickiness of 

imported prices and quantities, and a fast adjustment of exporting prices (Bonadio et al., 2018). 

In accordance, my results imply more rigidity of import flows, and more sensitivity of export 

flows to economic and political turmoil.  

6.3. Belgian firms’ heterogeneity 

In this section, I provide additional discussion of the impact of the Brexit referendum on 

the bilateral trade between Belgium and its main trading partners. I examine the heterogeneity 

of these effects in terms of Belgian firms’ sizes and sectors. The relative decline in the export 

and import flows’ growth rate to the UK could have been experienced in a different way by 

Belgian firms depending on their susceptibility to exchange rate movements, disparities in 

business cycles, political uncertainties and on their capacity to absorb the costs of diverting 

production or switching suppliers to different markets. To investigate it, I rerun the 

specification (3) without and with macroeconomic controls but now splitting the sample into 

the two different approaches mentioned above. I also test the statistic difference between the 

coefficients of the respective subsamples. 

6.3.1. Firm size 

I start by differentiating firms by their sizes, taking into consideration the average of total 

assets over the three years before the Brexit referendum for each firm and then dividing the 

sample by the respective median. 

 

 

                                                           
respectively, may be related to Brexit uncertainties. These results are sizable and illustrate the extent to which 

firms are exposed to this unforeseen event of renouncing a trade agreement.  
89 Including the GBP/euro exchange rate volatility.  
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Export flows 

I expect that larger exporting firms have a higher capacity to absorb exchange rate 

movements on their markups and present lower ERPT (Winters and Fernandes, 2018), to hedge 

their currency exposures in financial markets, and to establish different prices for different 

export markets in the wake of exchange rate shocks90 (Gopinath and Itskhoki, 2011; Fitzgerald 

and Haller, 2014). Moreover, concerning the effects of Brexit uncertainties, larger firms may 

also be able to postpone export to more stable and predictable periods and to promptly divert 

part of the production to different export markets. 

Table 5A illustrates the results to firms’ sizes. Starting with the regressions without 

macroeconomic controls, we observe that larger firms present relatively lower intensive margin 

of export flows to the UK. This outcome is especially relevant during the “intermediate period”, 

in which I find that larger firms experience 5.9 percentage points91 lower export flows’ growth 

rates to the UK than smaller firms. This result is in line with findings of lower ERPT for larger 

exporters (Amiti et al., 2014; Winters and Fernandes, 2018). 

Then, I introduce macroeconomic variables to account for price and quantity effects 

caused by economic fundamentals. Interestingly, we observe a higher impact of exchange rate 

variations on smaller firms, as long as larger firms are better able to shield themselves from 

currency shocks. With these controls, I find that larger firms experience 7.7 and 5.9 lower 

percentage points92  in the intensive margins of export flows to the UK, on average, in 

comparison to other Belgium’s main trading partners in the intermediate and post-period, 

respectively, while smaller firms presented 3.1 lower percentage points93 before the Brexit 

referendum but statistically insignificant coefficient afterwards. The difference between larger 

and smaller firms’ coefficients is statistically significant only in the intermediate period, when 

larger firms’ coefficient is 4.6 percentage points lower than the coefficient for smaller firms. 

The outcomes of this subsample analysis suggest that larger firms take additional actions 

in response to the uncertainties related to Brexit referendum in the time preceding the Brexit 

referendum. A possible explanation for this finding is that larger firms have more capacity to 

postpone exports to the UK and reorient their exports to other markets and absorb the associated 

costs.  

                                                           
90 Pricing-to-market (PTM). 
91 Significant at the 1% level of significance. 
92 Significant at the 1% and 5% levels of significance, respectively. 
93 Significant at the 5% level of significance. 
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Import flows 

I repeat the same exercise for import flows, whose results are reported in Table 5B. 

Without macroeconomic controls, I do not find any substantial difference between large and 

small firms’ subsamples. Interestingly, after controlling for economic variables, I find that 

Belgian smaller firms present higher import flows’ growth rates to the UK in comparison to 

other Belgium’s main trading partners in the post-period. In addition, this coefficient is 

statistically different from the coefficient for larger firms. Although these results imply some 

degree of intertemporal choices94, they do not give evidence that the political uncertainties 

caused by the Brexit referendum could be influencing larger Belgian importing firms’ 

decisions. 

6.3.2. Sector 

I now take into account the two main Belgian exporting sectors, which concentrate the 

majority of exports and have intrinsic different characteristics: manufactured goods and 

“commodities” (agricultural products, raw materials, energy products or services). Since 

commodities are considered more homogeneous goods and manufactured goods are deemed 

more responsive to changes in countries’ competitiveness (Schmitz et. al., 2012), I test whether 

both segments could have reacted differently to the Brexit referendum.  

Export flows 

Table 6A presents the results for the export flows across different sectors. Concerning the 

regressions without macroeconomic controls, I find a slightly higher decrease in the intensive 

margin of export flows to the UK for manufactured goods in both analyzed periods, comparing 

to Belgium’s other trading partners. This result is in accordance with an expected larger effect 

of the GBP devaluation on manufactured or consumer goods (Campa and Goldberg, 2010), in 

spite of the difference between the respective coefficients is not statistically significant.  

After including controls to account for economic fundamentals, the results for the intensive 

margin of export flows to the UK for commodities become barely significant in the 

intermediate period, and not significant anymore in the year after the Brexit referendum. 

Conversely, I find statistically significant results for the sample of manufacturing goods before 

and after the Brexit referendum95, indicating consistently lower growth rates to the UK after 

                                                           
94 For instance, smaller importing firms could have decided to postpone imports to the period in the aftermath of 

the Brexit referendum.  
95 -5.9, at the 1% level, and -5.8 percentage points, at the 5% level of significance, respectively. 
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controlling for macroeconomic changes. It suggests that manufacturing firms may be more 

reactive to changes in competitiveness caused by political distress, as long as these coefficients 

imply lower exported volumes to the UK, or a potential diversion of production to other 

markets in the wake of the uncertainties triggered by the Brexit referendum. However, the 

differences between manufacturing and commodity coefficients in both periods are not 

statistically significant. 

Import flows 

The outcomes for import flows among firms in the manufacturing and commodities’ 

sectors are reported in Table 6B. Without macroeconomic controls, it is striking to observe that 

manufacturing firms experienced 7.5 percentage points lower growth rates in imports from the 

UK in comparison to Belgium’s other neighboring countries in the wake of the Brexit 

referendum. However, after adding economic fundamentals, while this last effect vanishes, we 

find that firms in the manufacturing sector relatively increase import flows from the UK in 6.5 

percentage points in the period before the voting process.  

Although apparently atypical, these results might be explained by the higher 

responsiveness of manufacturing goods to changes in competitiveness. Once more, the 

outcomes for import flows imply some degree of intertemporal choices, as manufacturing firms 

may have decreased imported quantities from the UK before the referendum and increased 

afterwards. However, there is no evidence in this regard. On the other hand, firms in the 

commodities’ sector do not experience any significant variation, which is in accordance with 

the expectation.  

 

7. Conclusion 

 

This paper analyzes the effects the Brexit uncertainties on the bilateral trade between an 

important EU economy – Belgium – and its main trading partners (United Kingdom, Germany, 

France and the Netherlands). I find that import and export markets have different dynamics and 

react differently to changes in economic variables and political uncertainties. While import 

flows are more rigid and do not react to the uncertainties related to the Brexit referendum, the 

instable environment created by the Brexit referendum boosts the negative price effects of the 

GBP devaluation on Belgian export flows’ growth rates.  

Consequently, Belgian exporting firms possibly postpone their volumes exported to the 

UK to more stable periods or divert part of their production to other trading partners. This 



123 
 

inference supports the hypothesis that the uncertainties brought along with the Brexit 

referendum influence Belgian and British trading firms’ decisions in the short-run.  

Following, I examine the heterogeneity of these effects by Belgian exporting firms’ size 

and sector. Concerning export flows, my results suggest that larger firms, more able to absorb 

the associated costs, postpone exported volumes to the UK or are more prone to divert exports 

to other markets. Regarding manufacturing firms, more responsive to changes in 

competitiveness, results suggest more intense reaction to uncertainties than commodities’ 

producers but are not conclusive. In regard to import flows, outcomes give no evidence that 

the political uncertainties caused by the Brexit referendum could be influencing Belgian 

importing firms’ decisions. 

These findings may be useful to other economies with significant financial and trade 

relationship with the UK, especially those which are part of the EU. In addition, understanding 

the collateral effects of the decision-making to renounce a free trade agreement and how the 

underlying uncertainties affect exchange rate markets and firms’ short-run decisions is also 

important to policymakers worldwide. 

I suggest two possible avenues for future research. First, one could extend the findings in 

these paper to other relevant EU economies. Second, and in addition to the first suggestion, 

forthcoming papers could use firm-product level data to explore the elasticity of substitution 

between EU-produced and non-EU-produced traded products in the wake of Brexit 

uncertainties.  
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Figure 1 – GBP/Euro exchange rates (2013-2017) 

Notes: Figure 1 shows the daily GBP/Euro exchange rates from 2013 to June 2017. 

 
           Source: Eurostat 

Figure 2 – GDP growth of UK and Belgium’ main neighboring countries (2015/4 = 1) 

Notes: Figure 2 compares the economic growth between the UK and Belgium’s main 

neighboring countries (Germany, France, and the Netherlands). All indices are equal 

to 1 in 2015/4 (4th trimester of 2015) to facilitate the comparison. We show that the 

UK economy grew at a rate considerably higher than its neighboring countries’ 

economies until the end of 2015 but did not underperform significantly to its EU peers 

as from 2016. 

 
           Source: Eurostat 
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Figure 3A – Euro Area and UK inflation rates (2013-2017) 

Notes: Figure 3A shows the inflation rates of the Euro Area and the UK from 

2013 to June 2017. 

 
             Source: Eurostat 

Figure 3B – Euro Area and UK interest rates (2013-2017) 

Notes: Figure 3B shows the interest rates of the Euro Area and the UK from 

2013 to June 2017. 

 
               Source: Eurostat 
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Figure 4 – Euro/GBP (exchange rate and volatility index) and political uncertainty 

Notes: Figure 4 shows the evolution of the economic policy uncertainty (EPU) index (Baker et al., 

2016) in combination with the euro/GBP spot rate and its respective volatility index (secondary axis). 

The methodology for the EPU takes into consideration the number of new articles that include the 

terms “uncertainty” and other policy terms (“economy”, “policy”, “regulation”, etc) in 11 UK relevant 

newspapers. Exchange rate volatility (BPVIX) is retrieved from the Thomson Reuters Datastream 

database. 
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Figure 5A – Agents’ Summary of Business Conditions (Bank of England) - Agents’ score 

for investment decisions 

Notes: Figure 5A shows the progress of the agents’ score for investment decision from 2015:Q1 to 2017:Q4, 

published on Agents’ Summary of Business Conditions, a quarterly reported produced by the Bank of England. 

The score for investment decisions takes into consideration possible firms’ expenditure in tangible non-financial 

assets over a horizon of 12 months. 

 

Figure 5B – Agents’ Summary of Business conditions (Bank of England) - Agents’ score 

for Employment intention 

Notes: Figure 5B shows the progress of the agents’ score for investment decision from 2015:Q1 to 2017:Q4, 

published on Agents’ Summary of Business Conditions, a quarterly reported produced by the Bank of England. 

The score for employment intention takes into consideration possible changes in firms’ workforce within 6 

months. 
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Figure 6A – Average intensive margin of imports to Belgium’ main neighboring 

countries 

Notes: Figure 6A shows the average Belgium firms’ imports’ growth rate to its main neighboring countries from 

2013 to the first semester of 2017. 

 

Figure 6B – Average intensive margin of exports to Belgium’ main neighboring 

countries 

Notes: Figure 6B shows the average Belgium firms’ exports’ growth rate to its main neighboring countries from 

2013 to the first semester of 2017. 
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Figure 7A – Intensive margin of imports to Belgium’ main neighboring countries – Point 

estimates 

Notes: Figure 7A provides the point estimates (coefficients of the interaction terms ∑ ∑ 𝛽j,tneigh𝑗 ∗8
𝑡=1 time𝑡

3
𝑗=1 ) 

of specification (1) when 𝑌𝑖,𝑗,𝑡 takes the values of 𝑖𝑛𝑡_𝑚𝑔𝑖,𝑗,𝑡 (imports’ growth rates of Belgian firm i from supplier 

j at time t). The base group are the Belgian firms’ imports’ growth rates from the UK in 2013S1 (1st semester of 

2013).   

 

 

Figure 7B – Intensive margin of exports to Belgium’ main neighboring countries - Point 

estimates 

Notes: Figure 7B provides the point estimates (coefficients of the interaction terms ∑ ∑ 𝛽j,tneigh𝑗 ∗8
𝑡=1 time𝑡

3
𝑗=1 ) 

of specification (1) when 𝑌𝑖,𝑗,𝑡 takes the values of 𝑖𝑛𝑡_𝑚𝑔𝑖,𝑗,𝑡 (exports’ growth rates of Belgian firm i to destination 

j at time t). The base group are the Belgian firms’ exports’ growth rates to the UK in 2013S1 (1st semester of 

2013).   
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Table 1A – Possible dynamics of Belgian import flows from the UK as a consequence of 

Brexit uncertainties 

Notes: Table 1A demonstrates a simple example of the possible dynamics regarding Belgian import flows 

afterwards the GBP devaluation. I assume, for simplicity, that the traded price for a given product in the period 

before any impact of uncertainties associated with the Brexit referendum is equal to the exchange rate (1 GBP = 

1.40 euros). After the impact of Brexit uncertainties, I hypothesize that the exchange rate GBP/euro moves to 

1.20. The columns “Price”, “Quantity”, and “Imp. /Exp. flows” report the expected effects on the prices in euros 

and sterling pounds (GBP), the quantities traded and the trade flows in both currencies. 

Trade partners / 

Scenarios 

Belgian firms importing from British firms 

Exchange rate          

e = (GBP/euro) 

Price 

(𝑃𝐸 and 𝑃𝐺𝐵𝑃) 

Quantity 

(q) 

Imp./Exp. flows  

(𝐼𝑚𝑝𝐸  and 𝐸𝑥𝑝𝐺𝐵𝑃) 

Before Brexit 

uncertainties 
e = 1.40 

𝑃𝐸 = 1.40; 

𝑃𝐺𝐵𝑃 = 1.00 
q = 1,000 

𝐼𝑚𝑝𝐸 = 1,400; 

𝐸𝑥𝑝𝐺𝐵𝑃 = 1,000 

After Brexit 

uncertainties 
e = 1.20 

1.20 < 𝑃𝐸 < 1.40; 

𝑃𝐺𝐵𝑃 > 1.00 
q > 1,000 

𝐼𝑚𝑝𝐸  >, <, = 1,400; 

𝐸𝑥𝑝𝐺𝐵𝑃 > 1,000 

    

 

Table 1B – Possible dynamics of Belgian export flows to the UK as a consequence of Brexit 

uncertainties 

Notes: Table 1B demonstrates a simple example of the possible dynamics regarding Belgian export flows 

afterwards the GBP devaluation. I assume, for simplicity, that the traded price for a given product in the period 

before any impact of uncertainties associated with the Brexit referendum is equal to the exchange rate (1 GBP = 

1.40 euros). After the impact of Brexit uncertainties, I hypothesize that the exchange rate GBP/euro moves to 

1.20. The columns “Price”, “Quantity”, and “Imp. /Exp. flows” report the expected effects on the prices in euros 

and sterling pounds (GBP), the quantities traded and the trade flows in both currencies. 

Trade partners / 

Scenarios 

Belgian firms exporting to British firms 

Exchange rate          

e = (GBP/euro) 

Price 

(𝑃𝐸 and 𝑃𝐺𝐵𝑃) 

Quantity 

(q) 

Imp./Exp. flows  

(𝐸𝑥𝑝𝐸  and 𝐼𝑚𝑝𝐺𝐵𝑃) 

Before Brexit 

uncertainties 
e = 1.40 

𝑃𝐸 = 1.40; 

𝑃𝐺𝐵𝑃 = 1.00 

q = 

1,000 

𝐸𝑥𝑝𝐸 = 1,400; 

𝐼𝑚𝑝𝐺𝐵𝑃 = 1,000 

After Brexit 

uncertainties e = 1.20 
1.20 < 𝑃𝐸 < 1.40; 

𝑃𝐺𝐵𝑃 > 1.00 

q < 

1,000 

𝐸𝑥𝑝𝐸 < 1,400; 

𝐼𝑚𝑝𝐺𝐵𝑃  >, <, = 

1,000 
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Table 2A – Summary statistics of the intensive margins of Belgian firms’ import and 

export flows – whole sample 

Notes: in Table 2A, I provide the summary statistics for the intensive margins of import and export flows for the 

whole sample of Belgian firms.  

Suppliers 
Imports 

N Mean Median sd 

All 182195 -0.0827 -0.0070 1.0258 
EU28 75367 -0.0558 -0.0022 0.4093 
Neighbors 73223 -0.0628 -0.0079 0.4676 
United Kingdom 31069 -0.0362 -0.0095 1.0133 
France 53244 -0.0551 -0.0180 0.7848 
Germany 56863 -0.0441 -0.0035 0.7156 
Netherlands 61904 -0.0418 -0.0025 0.7020 

Destinations 
Exports 

N Mean Median sd 

All 106509 -0.0301 0.0058 0.9049 
EU28 54216 -0.0364 0.0082 0.4049 
Neighbors 52539 -0.0418 0.0025 0.8699 
United Kingdom 26385 0.0023 0.0196 0.6344 
France 43679 -0.0246 -0.0036 0.7996 
Germany 36838 -0.0217 0.0037 0.6505 
Netherlands 43714 -0.0233 0.0081 0.4546 

Table 2B – Summary statistics - Belgian firms with continuous trade relationship with 

at least two Belgium’s neighboring countries  

Notes: in Table 2B, I present the summary statistics for the sample of Belgian firms that have intensive margin 

information for at least two Belgium’s neighboring countries, and that have available information of the sector 

they belong to. 

Suppliers 
Imports 

N Mean Median Sd 

United Kingdom 29442 -0.0342 -0.0083 1.0148 
France 48078 -0.0507 -0.0165 0.7916 
Germany 52286 -0.0370 -0.0013 0.7138 
Netherlands 54227 -0.0309 0.0015 0.7026 
Total 184033 -0.0384 -0.0050 0.7866 

Destinations 
Exports 

N Mean Median Sd 

United Kingdom 25647 0.0035 0.0196 0.8695 
France 38815 -0.0163 0.0005 0.6228 
Germany 35204 -0.0173 0.0052 0.7960 
Netherlands 39216 -0.0121 0.0131 0.6424 
Total 138882 -0.0117 0.0085 0.7247 
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Table 3A – Intensive margin of imports to Belgium’ main neighboring countries – Point 

estimates 

Notes: in Table 3A, I analyze the behavior of Belgian imports’ growth rates from the UK (base group) in the time 

surrounding the Brexit referendum outcome, comparing it with the imports’ growth rates from Belgium other 

main neighboring countries. I use firm-time fixed-effects to takes into consideration the unobserved differences 

in Belgian firms’ total factor productivity (TFP) over time. For this first specification, I select all Belgian firms 

that have imports’ intensive margin information for at least two Belgium neighboring countries at a given time. I 

report results for the country-time interactions (point estimates) and for the country dummies. I cluster the errors 

by firms’ sectors. 

  

 

Countries Germany France Netherlands 

In
te

ra
ct

io
n
s 

(t
im

e*
co

u
n

tr
y

) 

2013S2 
0.012 -0.003 0.004 

(0.015) (0.032) (0.012) 

2014S1 
-0.014 -0.008 -0.033** 

(0.012) (0.029) (0.013) 

2014S2 
0.013 -0.000 -0.017 

(0.011) (0.011) (0.020) 

2015S1 
-0.001 0.028 -0.002 

(0.014) (0.021) (0.018) 

2015S2 
-0.013 -0.030 -0.009 

(0.032) (0.038) (0.026) 

2016S1 
0.033 -0.012 -0.003 

(0.031) (0.053) (0.018) 

2016S2 
0.052 0.056*** 0.038 

(0.038) (0.019) (0.044) 

2017S1 
0.041*** 0.036*** 0.026 

(0.012) (0.013) (0.016) 

Country 

dummies 

0.003 -0.011 0.021** 

(0.011) (0.021) (0.009) 
     

Observations     184033 

Adjusted R-squared  0.114 

Fixed Effects   firm-time 

Cluster       Sector 

Robust standard errors in parentheses   

*** p<0.01, ** p<0.05, * p<0.1   
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Table 3B – Intensive margin of exports to Belgium’s main neighboring countries – Point 

estimates 

Notes: in Table 3B, I analyze the behavior of Belgian exports’ growth rates to the UK (base group) in the time 

surrounding the Brexit referendum outcome, comparing it with the exports’ growth rates to Belgium other main 

neighboring countries. I use firm-time fixed-effects to takes into consideration the unobserved differences in 

Belgian firms’ total factor productivity (TFP) over time. For this first specification, I select all Belgian firms that 

have imports’ intensive margin information for at least two Belgium neighboring countries at a given time. I report 

results for the country-time interactions (point estimates) and for the country dummies. I cluster the errors by 

firms’ sectors. 

  

 

Countries Germany France Netherlands 

In
te

ra
ct

io
n
s 

(t
im

e*
co

u
n

tr
y

) 

2013S2 
0.000 -0.001 0.040*** 

(0.010) (0.012) (0.010) 

2014S1 
-0.049 -0.037 0.049 

(0.047) (0.024) (0.033) 

2014S2 
-0.044 -0.042* 0.025 

(0.041) (0.020) (0.040) 

2015S1 
-0.026 -0.051* 0.023 

(0.037) (0.029) (0.031) 

2015S2 
0.032 0.015 0.093*** 

(0.034) (0.034) (0.031) 

2016S1 
0.050 0.066*** 0.131*** 

(0.043) (0.018) (0.031) 

2016S2 
0.088*** 0.092*** 0.157*** 

(0.023) (0.016) (0.042) 

2017S1 
0.032 0.038* 0.107*** 

(0.026) (0.019) (0.036) 

Country 

dummies 

-0.020 -0.018 -0.077** 

(0.033) (0.022) (0.035) 
     

Observations     138882 

Adjusted R-squared  0.116 

Fixed Effects   firm-time 

Cluster       Sector 

Robust standard errors in parentheses   

*** p<0.01, ** p<0.05, * p<0.1   
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Table 4A – Intensive margin of imports to Belgium’s main neighboring countries – diff-

in-diff strategy with the UK as the treated group 

Notes: in Table 4A, I report the results of specification (7) for the intensive margin of imports using a difference-

in-differences strategy. The treatment group is the UK and the control group are Belgium’s other neighboring 

countries. The regression model relies on similar trends before any effect of the Brexit uncertainties. I divide the 

potential impact of Brexit uncertainties into two time-dummies: the first one, “intermediate period”, accounts for 

the period in which the Brexit uncertainties were already present, but before the results’ announcement; and the 

second one, “post-period”, related to the period in the aftermath of referendum outcome. Macroeconomic control 

variables are added one at a time. ∆ej,t is the variation of the average of exchange rates between Belgium and its 

neighboring countries; ∆GDPj,t is the variation of the gross domestic product (GDP); ∆ij,t is the percentage points’ 

difference of money market 12-months interest rates for the Euro zone countries and the UK; and ∆HICP𝑗,𝑡 is the 

variation of the harmonized index of consumer prices (HICP). All variations are measured considering the 

variation of period t to period t-2, likewise the calculation of intensive margins of trade. I cluster the errors by 

firms’ sectors. 

  

 

Variables (1) (2) (3) (4) (5) 

            

UK -0.003 -0.004 -0.015 -0.013 -0.045*** 

 (0.005) (0.005) (0.009) (0.008) (0.010) 

Inter*UK 0.004 0.005 0.012 0.019 0.029 

 (0.025) (0.025) (0.029) (0.036) (0.033) 

Post*UK -0.043* -0.034 -0.019 -0.016 -0.005 

 (0.021) (0.020) (0.013) (0.011) (0.014) 

Δe  0.058 0.064 0.146 0.071 

  (0.046) (0.046) (0.135) (0.156) 

ΔGDP   0.737 0.687* 1.478*** 

   (0.426) (0.382) (0.297) 

Δi    -0.039 0.032 

    (0.050) (0.071) 

ΔHICP     2.308*** 

     (0.724) 

      
Observations 184033 184033 184033 184033 184033 

Adjusted R-squared 0.114 0.114 0.114 0.114 0.114 

Fixed Effects firm-time firm-time firm-time firm-time firm-time 

Cluster Sector Sector Sector Sector Sector 

Robust standard errors in parentheses   
*** p<0.01, ** p<0.05, * p<0.1   
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Table 4B – Intensive margin of exports to Belgium’s main neighboring countries – diff-

in-diff strategy with the UK as the treated group 

Notes: in Table 4B, I report the results of specification (7) for the intensive margin of exports using a difference-

in-differences strategy. The treatment group is the UK and the control group are Belgium’s other neighboring 

countries. The regression model relies on similar trends before any effect of the Brexit uncertainties. I divide the 

potential impact of Brexit uncertainties into two time-dummies: the first one, “intermediate period”, accounts for 

the period in which the Brexit uncertainties were already present, but before the results’ announcement; and the 

second one, “post-period”, related to the period in the aftermath of referendum outcome. Macroeconomic control 

variables are added one at a time. ∆ej,t is the variation of the average of exchange rates between Belgium and its 

neighboring countries; ∆GDPj,t is the variation of the gross domestic product (GDP); ∆ij,t is the percentage points’ 

difference of money market 12-months interest rates for the Euro zone countries and the UK; and ∆HICP𝑗,𝑡 is the 

variation of the harmonized index of consumer prices (HICP). All variations are measured considering the 

variation of period t to period t-2, likewise the calculation of intensive margins of trade. I cluster the errors by 

firms’ sectors. 

   

 

Variables (1) (2) (3) (4) (5) 

            

UK 0.046*** 0.039** 0.023*** 0.024*** 0.049*** 

 (0.010) (0.014) (0.007) (0.008) (0.015) 

Inter*UK -0.072*** -0.066*** -0.055*** -0.051*** -0.058*** 

 (0.011) (0.014) (0.010) (0.007) (0.008) 

Post*UK -0.093*** -0.059** -0.036** -0.035** -0.044** 

 (0.008) (0.024) (0.015) (0.014) (0.016) 

Δe  0.219 0.225* 0.276*** 0.332*** 

  (0.125) (0.123) (0.072) (0.061) 

ΔGDP   1.124* 1.084** 0.517 

   (0.543) (0.498) (0.338) 

Δi    -0.026 -0.085* 

    (0.030) (0.048) 

ΔHICP     -1.881*** 

     (0.617) 

      
Observations 138882 138882 138882 138882 138882 

Adjusted R-squared 0.116 0.116 0.116 0.116 0.116 

Fixed Effects firm-time firm-time firm-time firm-time firm-time 

Cluster Sector Sector Sector Sector Sector 

Robust standard errors in parentheses   
*** p<0.01, ** p<0.05, * p<0.1   
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Table 5A – Intensive margin of exports to Belgium’ main neighboring countries – 

Firms’ Heterogeneity (firm size) 

Notes: in Table 5A, I report the results for the heterogeneity of the Brexit uncertainties among Belgian 

exporting firms considering their respective sizes. I take into consideration the average of total assets over 

the three years before the Brexit referendum for each firm, and then dividing the sample by the respective 

median. I also report the coefficients for the differences between “larger” and “smaller” firms (2-1). I 

present the results first without considering any macroeconomic variable and them including these controls. 

I cluster the errors by firms’ sectors. 

 

 

Variables (1) (2) (2-1) 

        

Without macroeconomic controls   

    
Inter*UK -0.039*** -0.098*** -0.059*** 

 (0.011) (0.011) (0.018) 

Post*UK -0.080*** -0.103*** -0.023 

 (0.013) (0.017) (0.026) 

    
With macroeconomic controls   

    
Inter*UK -0.031** -0.077*** -0.046** 

 (0.011) (0.010) (0.017) 

Post*UK -0.022 -0.059** -0.038 

 (0.013) (0.020) (0.023) 

Δe 0.413*** 0.266*** -0.148* 

 (0.080) (0.056) (0.080) 

ΔGDP 0.161 0.840** 0.679* 

 (0.319) (0.360) (0.349) 

Δi -0.093 -0.072* 0.020 

 (0.065) (0.040) (0.041) 

ΔHICP -3.095*** -0.776 2.319*** 

 (0.812) (0.860) (0.564) 

    
Observations 66463 72419 138882 

Adjusted R-squared 0.114 0.114 0.116 

Fixed Effects firm-time firm-time firm-time 

Cluster Sector Sector Sector 

Sample smaller larger Both 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 5B – Intensive margin of imports to Belgium’ main neighboring countries – 

Firms’ Heterogeneity (firm size) 

Notes: in Table 5B, I report the results for the heterogeneity of the Brexit uncertainties among Belgian 

importing firms considering their respective sizes. I take into consideration the average of total assets over 

the three years before the Brexit referendum for each firm, and then dividing the sample by the respective 

median. I also report the coefficients for the differences between “larger” and “smaller” firms (2-1). I 

present the results first without considering any macroeconomic variable and them including these controls. 

I cluster the errors by firms’ sectors. 

 

 

Variables (1) (2) (2-1) 

        

Without macroeconomic controls   

    
Inter*UK -0.014 0.015 0.029 

 (0.016) (0.034) (0.039) 

Post*UK -0.037 -0.044 -0.008 

 (0.027) (0.038) (0.062) 

    
With macroeconomic controls   

    
Inter*UK 0.009 0.041 0.032 

 (0.022) (0.052) (0.068) 

Post*UK 0.020** -0.018 -0.037* 

 (0.009) (0.016) (0.021) 

Δe 0.130 0.042 -0.088 

 (0.290) (0.355) (0.606) 

ΔGDP 1.605*** 1.355** -0.250 

 (0.304) (0.498) (0.579) 

Δi 0.058 0.012 -0.046 

 (0.061) (0.128) (0.178) 

ΔHICP 2.291*** 2.296* 0.005 

 (0.256) (1.281) (1.241) 

    

Observations 86165 97868 184033 

Adjusted R-squared 0.125 0.105 0.114 

Fixed Effects firm-time firm-time firm-time 

Cluster Sector Sector Sector 

Sample smaller larger Both 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 6A – Intensive margin of exports to Belgium’ main neighboring countries – 

Firms’ Heterogeneity (firm sector) 

Notes: in Table 6A, I report the results for the heterogeneity of the Brexit uncertainties among Belgian 

exporting firms considering their respective sectors. I divide the sample into the two main exporting sectors, 

which concentrate the majority of exports and have intrinsic different characteristics: manufactured goods 

and “commodities” (agricultural products, raw materials, energy products or services). I also report the 

coefficients for the statistical difference between the coefficients for both sectors in (2-1). I present the 

results first without considering any macroeconomic variable and them including these controls. 

 

 

Variables (1) (2) (2-1) 

        

Without macroeconomic controls   

    
Inter*UK -0.056** -0.080*** -0.024 

 (0.023) (0.018) (0.029) 

Post*UK -0.092*** -0.103*** -0.011 

 (0.023) (0.018) (0.029) 

    
With macroeconomic controls   

    
Inter*UK -0.045* -0.059*** -0.014 

 (0.027) (0.021) (0.034) 

Post*UK -0.023 -0.058** -0.035 

 (0.033) (0.027) (0.043) 

Δe 0.425** 0.318** -0.107 

 (0.189) (0.149) (0.241) 

ΔGDP 0.225 0.939* 0.714 

 (0.625) (0.549) (0.830) 

Δi -0.033 -0.141** -0.108 

 (0.073) (0.059) (0.094) 

ΔHICP -1.273 -2.702*** -1.430 

 (0.862) (0.746) (1.139) 

    
Observations 62043 64361 126404 

Adjusted R-squared 0.122 0.111 0.118 

Fixed Effects firm-time firm-time firm-time 

Cluster No No No 

Sample Commodities Manufacturing All 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 6B – Intensive margin of imports to Belgium’ main neighboring countries – 

Firms’ Heterogeneity (firm sector) 

Notes: in Table 6B, I report the results for the heterogeneity of the Brexit uncertainties among Belgian 

importing firms considering their respective sectors. I divide the sample into the two main exporting sectors, 

which concentrate the majority of exports and have intrinsic different characteristics: manufactured goods 

and “commodities” (agricultural products, raw materials, energy products or services). I also report the 

coefficients for the statistical difference between the coefficients for both sectors in (2-1). I present the 

results first without considering any macroeconomic variable and them including these controls. 

 

 

Variables (1) (2) (2-1) 

        

Without macroeconomic controls   

    
Inter*UK -0.030 0.025 0.055* 

 (0.021) (0.025) (0.033) 

Post*UK -0.025 -0.075*** -0.050 

 (0.021) (0.025) (0.033) 

    
With macroeconomic controls   

    
Inter*UK -0.013 0.065** 0.078** 

 (0.025) (0.029) (0.039) 

Post*UK 0.006 -0.024 -0.031 

 (0.030) (0.036) (0.047) 

Δe -0.018 0.315 0.333 

 (0.179) (0.213) (0.279) 

ΔGDP 1.287** 1.405** 0.118 

 (0.521) (0.647) (0.834) 

Δi 0.080 -0.094 -0.175* 

 (0.065) (0.079) (0.103) 

ΔHICP 2.722*** 0.845 -1.878* 

 (0.680) (0.860) (1.100) 

    

Observations 100378 65242 165620 

Adjusted R-squared 0.112 0.110 0.111 

Fixed Effects firm-time firm-time firm-time 

Cluster No No No 

Sample Commodities Manufacturing All 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

 

 

 


