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ABSTRACT 

This dissertation examines the impacts of monetary shocks on investment decisions of 
firms located in Brazil to test the presence of the financial accelerator. Because of this, after 
a brief review of the literature, limiting the scope of transmission via the balance sheet 
channel, a panel consisting of Brazilian firms from 2005 to 2017 were tested. Regression 
control variables include control of the effect of the BNDES on the financial leverage of 
firms. After tests performed under reasonable levels of significance, the resources 
generated internally by the firm's operations were the only variable that impacted the 
investments. The literature that discusses the impact of BNDES on the Brazilian capital 
market is also revisited in order to corroborate the results obtained in the tests. 

 

Key words: financial accelerator, monetary policy, investment, balance sheet, BNDES. 

 

  



 
 

 

RESUMO 

O presente trabalho examina os impactos de choques monetários sobre decisões de 
investimentos de firmas localizadas no Brasil para testar se existe a presença do 
acelerador financeiro. Para isto, após uma breve revisão da literatura, limitando o escopo 
de transmissão via canal do balanço, um painel contendo firmas brasileiras de 2005 a 2017 
foi testado. Dentre as variáveis de controle da regressão, inclui-se o controle do efeito do 
BNDES sobre a alavancagem financeira das firmas. Após testes realizados sob níveis de 
significância razoáveis, os recursos gerados internamente pelas operações das firmas é a 
única variável que impacta os investimentos. A literatura que discute o impacto do BNDES 
no mercado de capitais brasileiro também é revisitada de modo a corroborar os resultados 
obtidos nos testes. 

 

Palavras chave: acelerador financeiro, política monetária, investimento, balanço, BNDES. 
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1. Introduction  
 

Fisher in his 1933 working article, presented the debt deflation theory, in 
which a high level of borrower’s indebtedness could act as a catalyst for price 
decreases (deflation). According to Fisher, the mechanism works at the firm’s level 
when debt liquidation leads to a stock sell out, to have loans paid off. This in turn, 
decreases the price level. Assuming the deflation is not followed by reflation, there 
will be a reduction on firms’ net worth which also reduces output, leading to losses 
and unemployment and then to pessimism and lack of confidence. Storing and 
slowing down worsens the currency velocity of circulation exacerbating depression 
and recessions.  

Decades after debt deflation publication, Ben Bernanke developed an 
alternative idea about how credit market impacts business cycles. According to 
Bernanke, changes in the credit market conditions amplified and propagated the 
effects of real monetary shocks. During a recession, firms and families have limited 
access to credit, which reduces their production and spending which exacerbates 
the economic downturn.  

The mechanism where credit market condition intensifies initial shock in 
aggregate demand is named financial accelerator and it is explained in the following 
section. The financial accelerator can be transmitted through bank channel or 
balance sheet channel. This dissertation is especially interested in analyzing the 
transmission through firms’ balance sheets and is focused on the Brazilian 
economy. If this mechanism exists in Brazilian economy, one should find that, during 
a period of tight monetary policy, firms constrained their investment. Understanding 
firm’s investments decision is especially important to predict business cycles and its 
duration.  

Chapter 02 briefly presents the financial accelerator idea to anticipate or 
delay expansion or downsizing decision, and the transmission through balance 
sheet channel. Bernanke’s original article about the financial accelerator was 
presented as well as the results in well-known articles. 

Chapter 03 turns to the empirical evidence. Testing a panel data with 
quarterly financial information from firms located in Brazil. Firms’ investments are 
regressed to test whether investments are affected by tight monetary policy or not. 
Firms are classified under three different categories, according to the size of their 
assets as a proxy for credit market access.  

Chapter 04 reviews BNDES effects over Brazil’s credit market and how it 
impacted the monetary policy transmission since BNDES is a government owned 
bank. Some academic articles that studied BNDES participation in the Brazilian 
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economy were reviewed and the corroborated  results are found in the empirical 
tests in the chapter 03. Chapter 05 concludes.   

2. Theory Review 
 

This section aims to briefly introduce some literature about the financial 
accelerator and the transmission through balance sheet channel. To do this, some 
of Bernanke’s works were used to explain the basic concepts of the theory and the 
monetary impact at firms’ level. Other  academic articles were also presented.  

 

2.1 Inside the Black Box: The Credit Channel of Monetary Policy 
Transmission  

 

The academic article starts by analyzing theories that attribute to monetary 
policy shocks, changes in consumption and spending on durable goods such as 
fixed investments inventories and consumers durables. The authors named the 
monetary transmission mechanism as “black box”. According to them, the problems 
arose when the “accelerator” variables such as sales, cash flow and lagged output 
had great impact on spending. In that case, interest rate effect can hardly be 
identified in the empirical studies. In other words, at that time, obtaining direct 
measures for external finance premium was difficult considering the “accelerator” 
variables.  

The external finance premium is defined as the difference between the cost of 
raising  funds externally (by issuing equity or taking debts) and the cost of funding 
with internal flows (by retaining earnings). Additionally, the authors pointed out as a 
second problem the weaker impact the short term interest should have over long 
term rate. The tight monetary policy affects spending on long-lived assets such as 
housing and production equipment and it influences the real long-term interest rate. 
The credit channel explains those gaps as the effects of monetary policy were 
amplified by changes in the external finance premium that follows the same direction 
of open market rates.  

The article then describes two possible links that make central bank policy 
affect the external premium and credit market: the balance sheet channel, impacting 
firms balance sheets and income statements (including cash flow, net worth and 
liquid assets variables) and the bank lending channel that impact the ability of bank 
and financial institutions to supply loans.  

The way the economy responds to a shock in monetary policy is briefly 
described below: 
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1. First, tight monetary policy is followed by continued declines in GDP 
and the  expected price level; 

2. Secondly, final demand also declines and is followed by another 
decrease in production, pushing inventory higher in the short term. In a 
second instance, inventory declines and  leads to a further decline of 
GDP;  

3. Fixed investments decline but less than production and interest rates.  
 

 

The authors show these steps by using dynamic responses of various 
economic aggregates of an anticipated tightening in monetary policy. By the 
response to prices, output and funds rate, they found that the great impact is on the 
funds rate which  after an initial increase, declined sharply in the short run, returning 
to initial trend just after 02 years of the initial shock.  GDP declines within  four 
months’ lag and reach the bottom of 24 months after the monetary shock. Prices 
decline with one year lag, just after GDP decline. The balance sheet channel: a 
stronger financial position, given by solid net worth, provide to borrowers the ability 
to finance their projects with funds that were internally generated and to offer more 
collateral as guarantee for liabilities. They therefore face less stress on interest rate 
with lenders.  

Thus, the monetary policy can affect borrowers’ financial position directly and 
indirectly.  

(i) Directly, it does in two manners: first, an increase in interest rates 
increases the short-term outstanding debt that is priced on floating rates 
which also increases financial expenses reducing the net cash flow and 
the net worth.  Secondly, an increase in interest rates is followed by a 
decline in prices which negatively impact assets prices (inventory is less 
valuable for example) and so reduce the capacity of borrowers to 
provide collateral.  

 
(ii) Indirectly, tight monetary policy reduces customer’s consumption and 

so reduces borrowers’ revenue in the short run. At the same time fixed 
costs does not adjust fast and so it is not easy to change (such as 
wages) letting borrowers to face financial gaps that burn cash flow and 
net worth.  

 

Proving this idea empirically is not so easy as the balance sheet and income 
statement are done in book value not in market value and the best estimation to get 
the mechanism effect is to use the coverage ratio (given here by the ratio of interest 



4 
 

paid and the sum of interest payment and profits). The test found a strong 
correlation between the coverage ratio and the funds rate which plotted the dynamic 
response of interest payment profits, gross income and employee compensation for 
one standard deviation in the funds rate (used as a proxy for a tight monetary 
policy). During the analysis, the necessity to separate the firms according to their 
access to capital market became evident and such separation would determine the 
way firms could finance themselves. In addition, the difference between firm’s sizes 
was mostly evident during recession and periods with tight cash flow. This 
corroborates with the idea of differences in external finance premium can be a 
manner in which monetary policy affects real economy.  

In terms of bank lending channel, a tight monetary policy is likely to weak 
borrowers’ balance sheet, therefore, there will be an increase in the external finance 
premium which the banks apply, as main suppliers of loans, to reduce their offering 
of credit due to risk increase. This constrains real activity and acts as a transmission 
mechanism for the monetary shock. Secondly, banks cannot easily replace lost 
deposits by equity, as nonfinancial firms usually do, and are hit by the lack of firm’s 
collateral during recession and this affect their capacity to provide loans. The bank 
lending channel, although important, will not be analyzed in this section as this 
channel is not the target for the present dissertation.  

 

2.2 The Financial Accelerator in a Quantitative Business Cycle 
Framework 

 

In 1998, Bernanke, Gettler and Gilchrist (BGG) published an article that is 
aimed to develop a dynamic general equilibrium model that is intended to help 
clarifying the function of credit market frictions in the business fluctuation. 

In the section 01, BGG started the introduction by questioning the long time 
idea that the financial conditions and the credit market were irrelevant to affect the 
real economy as done in the Keynesian IS-LM model. However, some studies 
demonstrated that serious macroeconomic contractions were propagated by 
stressed banking system and worsening credit market conditions. One of the first to 
study those events was Fisher (1933) who attributed part of the Great Depression 
to heavily charged debts and deflation, both associated with financial distress. In 
the BGG, the main objective was to show that credit market imperfections can be 
incorporated into standard macroeconomic models.  

Section 02 introduces the model analyzed in the article as a variant of 
Dynamic New Keynesian (DNK) framework with modifications to permit financial 
accelerator effects on investment. DNK models were chosen due to their ability to 
combine the possibility to illustrate credit market imperfections’ influence in the 
transmission of monetary policy, and the property on the limit of perfect price 
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flexibility, turning it comparable to a real business cycle framework. Moreover, the 
model distinguishes 03 types of agents: households, entrepreneurs and retailers. 
Households and entrepreneurs are differentiated by their motivation of lending and 
borrowing respectively. Retailers do nothing but buy goods produced by the 
entrepreneurs. The section also specifies the model assumptions that are needed 
to derive the dependence of firm’s demand for capital on the potential borrower’s 
net worth and shows how fluctuations in borrower’s net worth can amplify and 
propagate exogenous shocks.  

In the section 03, BGG studied the investment capital decision at the firm 
level.  The model allows two periods stating as t and the following period t+1.  Time 
being t, the entrepreneurs that manage firm being j, purchase capital to use as t+1 

in a quantity K  at price Q . At the end of time t, entrepreneurs had net worth of 

N . So, to finance the difference between the investment capital needed and the 

net worth, the entrepreneurs’ borrow the amount B : 

 

=  −  
 

The model also defines the financial intermediary cost  as economic 

riskless gross rate of return   the post aggregate return to capital. Given Q K , 

B  and   the entrepreneurs can repay the loan at the contractual rate Z .  
So, in case of no aggregate risk: 

 

+1  QtKt+1
j =  Zt+1

j Bt+1
j  

 

 The borrower is ready to guarantee to the lender a return that is free of any 
systematic risk given by post realization of    and ex ante determination of  

Q K  and B . In the presence of aggregate uncertainty, the risk loan rate ties to 

macroeconomics condition. So, if   is lower than expected, Z  rise to 
compensate a smaller aggregate return to capital (that improve the leverage ratio). 

Let ≡  be the expected discount return capital where ≥ 1. So, an 

optimum capital purchase would be:  

 

Q K  =  ( )  

 

)1.2(

)2.2(

)3.2(
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With (1) = 1, > 0 

 

Equation 2.3 states that capital expenditure by the firm is proportional to net 
worth of the discounted return on capital . So, a rise in  reduces the firm's 
probability of default allowing firms owners to take more debt and increase firms 
size. However, by doing the leverage ratio of debt the net worth also rise, and 
expects default too, constraints firm’s limit to grow via debt indefinitely. 

Section 04 presents a completely log linearized model in term of equations 
separated by aggregate demand, aggregate supply, evolution of the stated 
variables and monetary policy rules and the shock process. Those equations were 
used to describe the way the financial accelerator influences the business cycle. So 
the models permitted two modifications: delay on investment after the shock and 
differentiated firm’s access to credit separating firms into those that have easy 
access to credit and those that have less access to credit.  

In the section 05, BGG attributed a standard value to the model parameters. 
After that, they performed the test under four types of aggregate shocks: monetary 
policy, technology, government expenditure and one-time unanticipated transfer of 
wealth from households to entrepreneurs.  

To test for the monetary shocks, the short term nominal interest rate moved 
to an anticipated maximum. Although the additional credit market friction does not 
affect behavior of nominal interest rate, it led to a higher sensitivity of real variables 
such as output and investment that in the presence of financial accelerator 
responded positively to monetary impulse. External finance premium is lowered by 
net worth increase after assets valuation. On other shocks (technology, government 
expenditure and one-time unanticipated transfer of wealth) once again, under 
technology and government expenditure shocks, the financial accelerator not only 
magnifies but also  propagate the shock effect by a rise in investment followed by 
an assets appreciation that increase net worth, lowering external finance premium. 
For a one-time unanticipated transfer of wealth, the model presented no effect on 
baseline model but the impact on net worth was so significant.  

Finally, BGG tested the investment delay and differentiation on firm’s access 
to credit market. Investment was planned one quarter in advance and considered 
monetary shock effect. Again, output positively responded to shock and is even 
greater when compared with no lagged model, as asset price has rose faster than 
in the base model. After that, the test showed a separation between firms in the two 
sectors, easy access to credit and less access to credit market by setting different 
premium for external finance to them. BGG also differentiated investment lag as 
small firms are supposed to be more flexible. The result showed that firms that had 
limited access to credit responded strongly on investment spending when compared 
to firms with better access to credit.  
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2.3 The Financial Accelerator and the Flight to Quality 
 

The article states that an introduction by establishing a relation between 
credit-market conditions and the effect of monetary shocks. According to the article, 
a worsening credit market condition amplifies monetary shocks in the economy as 
a result of changes in interest rate, set by central banks, affecting the value of firm 
assets and their cash flow. It also increases the external finance premium for 
potential borrowers. With this credit limitation, firm’s investment and spending are 
reduced, amplifying a worsening scenario if the economy is under recession.  

Section 01 demonstrate the theory by permitting two periods as  and  A 
firm’s owner operates a technology that input in  produces output in .  The inputs 
compositions have two different types: a fixed factor K (already in place) and a 
variable input . (According to the article, K can be observed as land or structure - 
durable good with alternatives uses.) The variable input is depreciated in use and 
can be understandable as labor, raw material and specifically capital. The price of 
variable input is normalized to one.  If output in in  is ( ) where  is a 
technology parameter, the firm owner begins the period 0 with gross cash flow from 
previous production, , ( ), and the past debt  as as ,  where 0 is the 
notional amount and 0 the interest rate over this liability. So, the identity that links 
that firm owner purchase the variable 1 and the new borrowing 1 will be:  

 

1 =  0 ( 0)  + 1 − 0 0  
  

Therefore, the 1 available will depend on the cash flow generated in the 
previous periods, the debt incurred in the past and its respective interest rate, and 
the available credit to be taken in the present represented by 1. From now on the 
article assumed the premise that debts are all collateralized and all fixed factor K 
can be transferred to lender in case of borrow default. So, the maximum debt to be 
taken by the borrowers will be limited by the market value of the fixed factor K.  

Hence:  

 ≤  ( ⁄ )    
 

Where 1 is the market price per unit of output produced in 1 given K. 

Combining equation (2.4) and (2.5):  

)4.2(

)5.2(
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≤ ( )  + ( ⁄ ) −    
 

 

Equation 2.6 states that input spending 1 cannot exceed firm’s net worth 
represented by the sum of beginning cash flow ( )  and the new borrowing 
limited market value of the fixed factor ( ⁄ )   less than existing debt 0 0. To 
demonstrate this framework and to get an empirical evidence of the financial 
accelerator Bernanke and Gertller had cited among several researches, the study 
published by Fazzari, Hubbard and Petersen (FHP) in 1988, named Financing 
Constraints and Corporate Investment. 

Section 03 is aimed at giving  evidence of the flight to quality which refers to 
borrowers who face increase in agency costs of borrowing in credit market and how 
they are affected differentially by economic downturns as a result  of reduced access 
to credit in case they have weak balance sheets or are small firms for example. So, 
those firms experience reduced access to credit in comparison to other borrowers 
if adverse macroeconomic shocks occur. As result, they decrease their economic 
activity earlier and faster than the firms that do not face credit restriction.  To look at 
this evidence, the authors reviewed the literature that investigated firm’s access to 
credit market. Empirical tests based on a panel data of American firms’ regress cash 
flow from investments to possible cash sources, such as operational cash flow, 
loans received, equity issuance, and control variables for size and other factors. 
Moreover, a sample was divided between firms with financial restriction and firms 
without financial restriction. The main conclusion is financial restriction firms are 
more sensible to investment variation. After that, same regression was done to firms 
considering their quarterly information data, instead of yearly, and the main 
conclusions were confirmed again. A third regression was done separating firms in 
the sample of industry and using some financial criteria to access the capital market, 
instead of size as used in the previous attempts. The main conclusion here is: under 
a tight monetary policy, small companies are more affected to credit restriction, 
especially in sectors that grow slowly. After the monetary tightening, big companies 
did not sell out their inventory at the same speed as the small companies did, nor 
with great discount rate.  

The article concludes under strong enough evidence that economic downturn 
affects differently  financial restricted firms with consequently less access to credit 
market and a reduction in their real economic activity. 

 

)6.2(
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2.4 The Financial Accelerator and Monetary Policy Rules 
 

In February 2002, Kamber and Thoenssen revisited the transmission 
mechanism of monetary policy shocks in the financial accelerator model of 
Bernanke et al (1999). After reviewing the original study, they started some tests to 
check financial accelerator robustness under alternative monetary policy rules with 
policy rate reaction under both inflation and output gap, after that, they investigated 
how the transmission of monetary shocks reacts in the presence of the financial 
frictions and is affected by various monetary policy rules.  

In the second section, Kamber and Thoenssen shortly described the financial 
accelerator model as a function where the expected gross return of holding a unit 
of capital, Rk, is linked to the risk-free rate, R, through a risk premium as 
demonstrated  in: 

 

+1  =    +1
+1

  

 

Where Q is the price of capital, K is the capital stock and NW is 
entrepreneur’s net worth. The greater NW the smaller external finance premium. 
Monetary policy was modeled by interest rate answer when in the current period 
policy rate reacts to deviation in inflation from the target and to deviation from the 
output gap.   

Section 3 intended to demonstrate how the parameters in the model were 
calibrated. The authors presented a list of parameters and respective values that 
were assumed in the model. Values were chosen in accordance with several studies 
published a well-known values in the literature.  

Section 4 examined the transmission of monetary policy in the presence of 
financial frictions for alternative policy rules than the one demonstrated in the 
financial accelerator model, as stated in the original article. In the first test, the 
nominal interest rate was declined and the financial accelerator model was 
compared to an alternative model with same steady state. The result was an 
increase in investment and output in both models, followed by lowered external 
finance premium. The second test allowed the policy rate to answer both to lagged 
inflation and the current output gap and again investment is still subjected to 
financial accelerator mechanism. However, there is no enough evidence of financial 
acceleration neither in the external finance premium nor in output. Third test plot a 
ratio of initial output response on financial accelerator model and non-financial 
accelerator model to a negative interest rate shock. The result showed higher values 

)7.2(
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of output gap relatively to inflation. The output response to monetary policy shocks 
are attenuated instead of accelerated by the presence of financial frictions.  

Section 05 aimed to analyze how an increase in financial friction affects the 
transmission of monetary policy shocks under various monetary policy rules for 
several levels of firm’s volatility. Given that, financial friction was modeled as a rise 
in firm-specific volatility and default rates, the well-known idea of the firm-specific 
volatility affects leverage ratio (net worth of loan), external finance premium and the 
business failure rate. Therefore, tests compared the models to a unit monetary 
policy shock for various levels of firm-specific volatility. Under pure inflation targeting 
and under both inflation and output gap, the model parameters were affected by a 
rise in firm-specific volatility with two opposite effects. In the first one, the external 
finance premium became more sensitive to change in firm net worth and that 
increased financial acceleration. On the other hand, leverage ratio declined and 
reduced volatility of net worth, reducing financial acceleration. The second effect 
outweighed the first given calibration described in section 03 and so a rise in firm-
specific volatility attenuate the difference between the financial accelerator model 
and Keynesian model. 

The article concludes that even for modest values of the coefficient on the 
output gap in the interest rate rule, the response of GDP to monetary policy shocks 
is muted by the presence of financial accelerator mechanism.  Moreover, when they 
investigated how various levels of firm-specific volatility affects the transmission of 
monetary policy shocks, they found that a rise in firm-specific volatility attenuate the 
difference between the financial accelerator model and Keynesian model. 

 

2.5 The Equity Premium and the Financial Accelerator  
 

In February 2017, Sungjun Huh (SH) published an article that investigated 
the amplification of the financial accelerator effect on the equity premium in a 
general equilibrium. He also expanded the explanation of the differences between 
interaction of financial market and macroeconomic by analyzing the impact of 
financial friction on the risk premium.  

In the first section, SH introduced the general financial accelerator model and 
justified the present article since this model got great attention after the Great 
Recession. Also, he presented the basis for  the model and the main conclusion.  

In section 02, the model was described as a New Keynesian DSGE and has 
two important components: the financial accelerator and the generalized 
repercussive preferences. The first component was modified from the traditional 
model to permit frictions between households and financial intermediaries and so 
allowed the model to have feedback from financial market and the real economy. 
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Generalized recursive preferences permitted the model to match both 
macroeconomic and financial stylized facts. 

After that, SH presented the four agents in the model: households, firms, financial 
intermediaries and capital producers. He showed how the agents interact among 
themselves and presented the micro fundamentals for each of them. For the equity 
premium, SH efforts were to show that equity premium is sensitive to any changes 
in consumption even in distant periods.  

Section 03, the author calibrated the model by attributing standard values to 
model parameters and doing some tests. By given an impulse to a negative 
technology shock he computed results period by period and compared them with 
an alternative model without financial acceleration. As a result, the financial 
accelerator amplifies size and response to equity premium and there are two 
channels to do that: first, there is an increase in the discount rate variability and the 
second, it affects interest rate and inflation through Taylor rule and marginal cost. 
The financial accelerator also reduces more of output and less inflation under a 
negative technology shock. After lowering assets price, risk free return fall and 
equity premium increased more with financial frictions. To conclude the section, 
after testing the equity premium of various investment adjustments cost, there were 
no statistical significance on them. The main reasons are two: households do not 
own capital and households do not have habits preference. 

Section 04 concluded the article by summarizing the main results as very 
plausible evidence that financial accelerator increases the price of the risk in the 
model as it makes consumption more volatile, lowering risk-free return. 
Furthermore, financial accelerator generates more severe recession but lower 
inflation and generates a negative technology shock. 

 

3. Evidence of Financial Accelerator 
 

This article aims at showing and testing the evidence of financial accelerator 
transmission through the balance sheet channel. In the article financial Accelerator 
and the Flight to Quality, BGG stated that if financial accelerator is operative, is 
because of greater cost or difficulty to acquire credit. Borrowers are faced with a  
decline in the proportion of credit in their balance sheet. This is followed by reduction 
in their spending and production. Moreover, the financial acceleration distinguishes 
the effects of tight monetary policy over firms with weak balance sheet which is 
supposed to be more severe  when economy is under recession than the firms with 
a robust balance sheet.  
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The evidence of that can be seen in the financial accelerator of the American 
economy. Among several studies, BGG gives a special attention to Fazzari, 
Hubbard and Petterson (FHP) which in 1988 published the article about  Financing 
Constraints and Corporate Investment.  

 

3.1 Financing Constraints and Corporate Investment   
 

In the article, FHP attempted to link the traditional investment theory to capital 
market imperfections and disparities in the access of individual firms to capital 
markets. They started the article by reviewing the literature about investment and 
finance theory. They then used manufacturing firms data to analyze the differences 
in firms investment classification according to their earnings retention practices. 
According to FHP hypothesis, if the cost disadvantage of an external finance is 
small, the retention practices should reveal little or nothing about investment: firms 
will simply use the  external funds to smoothen investment when the internal finance 
fluctuates, regardless of their dividend policy. If the cost disadvantage is significant, 
firms that retain and invest most of their income may have no low-cost source of 
finance investment, and their investment would be driven by fluctuations in cash 
flow. In other words, if the cost of external finance is not significant, firms can replace 
the financial source from internal to external without change in payout policy. On 
the other hand, if the firm faces a high cost of external finance, it may experience  
lack of financial source to fund investments and so the firm will encounter impacts 
on cash flow. 

To test the hypothesis, FHP regressed the firm’s cash flow from investments 
using a panel data from American manufacturing firm’s information from 1970 to 
1984 and proposed the following equation for estimating firms’ investment equation 
which are likely to face finance constraint:  

 

,⁄  =   + , ⁄  +   + (  / , ) +  

Where:  

= investment in plant and equipment for firm i during period t; 

, = beginning-of-period capital stock; 

= the firm's internal cash flow that represents the potential sensitivity of 
investment to fluctuations in available internal finance; 

 = Tobin’s Q;  

 = vector of lagged variables; 

)1.3(
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 = error term. 

Moreover, firms were classified in 03 classes according to their dividends to income 
ratio. Class 1 firms have a ratio less than 0.1 for at least 10 years. Class 2 firms 
have a ratio less than 0.2, and higher than 0.1 for the same period. Class 3 includes 
all other firms.  

The equation above was tested under several regression techniques and 
specifications with other variables included such as sales-capital ratio, sales-cost of 
capital ratio, cash and equivalent variables, working capital, current and lagged 
values of cash and sales.  

The main results of regression showed that there is a difference in firms’ 
sensitivity of investments to balance sheet variables that measure liquidity. 
Financial effects on investment are the greatest at times when capital market 
information problems are likely to be most severe for high-retention firms. A finding 
that reinforces their thesis that financing constraints in capital markets affect 
investment. Finally, while capital market information problems arise at the level of 
the firm, financial constraints have a clear macroeconomic dimension because 
fluctuations in firms' cash flow and liquidity are correlated with movements of the 
aggregate economy over the business cycle. 

The present dissertation is highly motivated to study Brazilian’s firms under a 
similar model and specifications to evaluate the robustness sensitivity of 
investments to cash flow and liquidity according to firm’s class given by their total 
assets. The result of this study is to indicate if under enough statistical significance 
there is evidence of financial accelerator in the Brazilian case.  

 

3.2 Empirical Study 
 

The empirical work in this dissertation was performed using available data in 
Economatica® where data related to firms located in Brazil from second quarter of 
1986 to third quarter of 2017 in thousands of reais (local currency) in their original 
amount were collected.  First quarter begins at every January 01st and different from 
FHP study, this dissertation considers quarterly data instead of annually.  

The sample does not contain financial companies nor firms with operations 
related to financial activities1 (the main operation is related to gain spread over 
interest rate). Variables were winsorized at the top and bottom 1% of their 
distributions. This approach reduces the impact of extreme observations by 
assigning the cutoff values to those that are beyond the cutoff points. Moreover, 03 

                                                           
1 Financial and financial related firms were removed according to their NAICs in Economatica®. In this specific 
case firms classified in NAICs 52 – Financial services and insurance - were not considered in the sample. 
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observations were dropped because total assets did not match with total liabilities 
plus net worth in absolute value more or less than 10% of total assets. The result 
was from a panel of 270 firms and 51 periods (quarters) starting from the first quarter 
of 2005 and finished in the third quarter of 20172.  

 

3.3 Statistical Analyses  
 

The table 01 summarizes the sources of funds as participation in firm’s total 
assets at the same period by comparing the participation of debentures, retained 
earnings3, short term and long-term bank debts in the firm’s balance sheet. 
Retention ratio was also reported and it is different from FHP, firm’s size account 
per percentiles of total assets to better distribute them according to Brazil's domestic 
market size. I also reported the respective standard deviation to start discussion 
about their significance. 

 

Table 01. Sources of Funds, by Assets Class, Brazilian Firms – 1Q2005-2Q2017. 

 

                                                           
2 The data from second quarter of 1986 to fourth quarter of 2004 was dropped by the statistic software and      
was not considered in the sample. 
3 Retained Earnings were calculated as NetIcomeit-1-Dividends Paid. 

 ST Bank LT Bank Total Bank Total Debentures Retention Earning Retention Ratio

Average 0,088 0,138 0,226 0,063 -0,001 0,541
Std Dev 0,101 0,142 0,181 0,110 0,057 16,320

N 7747 7310 7660 7660 8032 7621
n 265 263 262 262 269 269

 ST Bank LT Bank Total Bank Total Debentures Retention Earning Retention Ratio

Average 0,071 0,175 0,246 0,094 0,030 0,145
Std Dev 0,069 0,119 0,140 0,107 0,019 19,895

N 3272 3264 3256 3256 3474 3472
n 145 144 143 143 147 147

 ST Bank LT Bank Total Bank Total Debentures Retention Earning Retention Ratio

Average 0,097 0,120 0,215 0,046 -0,002 0,624
Std Dev 0,104 0,158 0,202 0,112 0,059 6,093

N 3776 3714 3706 3706 3876 3873
n 176 175 175 175 178 178

 ST Bank LT Bank Total Bank Total Debentures Retention Earning Retention Ratio

Average 0,120 0,067 0,188 0,011 -0,015 2,086
Std Dev 0,174 0,100 0,217 0,054 0,119 30,118

N 699 698 698 698 682 682
n 49 49 49 49 49 49

Large Firms - 30% Top (Assets over BRL 3,007 millions )

Medium Firms  -  40% (Assets BRL 248 - 3,007 millions )

Small  Firms -  30% Bottom  (Assets under BRL 248 millions )

All Firms
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Considering the full sample, the majority source of funds come from banks 
instead of retained earnings as reported in FHP’s study. This is also true for all 
classes of companies in the sample. Negative retained earnings means the firm 
paid more dividends than generated net income which is possible if firms 
accumulate income from previous periods to pay out on a specific date.  

Furthermore, the proportion of retention ratio differs substantially by firms’ 
classes. The average retention ratio in the sample is 0.54 that means almost 46% 
of net income generated in the previous quarter was paid out in dividends and 54% 
remained in the company for internal use. This percentage drop dramatically in the 
top firms that only maintain 14,5% of net income generated. Small firms 
demonstrated high retention in absolute level of 208% because small firms paid 
dividends even in the cases where they had net loss. The same assumption of 
retained earnings can be applied here, as firms might accumulate income from 
previous periods to pay out after more than one period.  

Considering the standard deviation reported, all sources of funds, and the 
retention ratio, exhibited significant variation ranging from large values to negative 
ones (a complete table is available in appendix 6.8, table 11). 

Several summary statistics for the firm in each class are presented in table 02. 
Average retention ratio in firms classified as small has interpretation problem as 
there were 13 firms that paid dividends even in the years they had a net loss. 
Considering only small firms, they paid dividends at an average  of 20% of the 
quarters analyzed. Thus, it is plausible to presume that income paid as dividends 
are generated in the previous periods, not only in the quarter before. Excluding 
those 13 firms, retention ratio for small firms would be 6.69%. Large and medium 
firms did not have that impact and reported 14.5% and 6.24% of retention ratio 
respectively. This result is the opposite of FHP study as larger firms have lower 
retention ratio.  

        Table 02. Summary of Statistics, by Assets Class, Brazilian Firms –  1Q2005-2Q2017. 

 

Statistic Large Medium Small

Average Retention Ratio 0,145 0,624 2,086
Number of Firms 147 178 49
Percentage of quarters with dividends payment 47% 36% 20%
Average Sales Growth quarter-to-quarter 0,124 0,092 0,566
Average Sales Growth adj same quarter 0,304 0,204 0,514
Average investment to capital ratio 0,049 0,031 0,029
Std Dev  investment to capital ratio 0,211 0,165 0,207
Average cash flow to capital ratio 0,042 0,046 0,017
Std Dev cash flow to capital ratio 0,263 0,346 0,466
Correlation of cash flow and investment 0,457 0,305 0,304
Average Market Value (Capital) in BRL Millions 6.961        1.220         69              

Category of Firm
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As expected, small firms experienced much more rapid growth on sales than the 

matured firms classified as large with 56.6% growth per quarter versus 12.4% in 
larger firms. Sales quarter-to-quarter compares firms’ net sales changes quarter by 
quarter and the sales growth adj same quarter variable is adjusted to consider the 
same quarter change, but again, small firms grew faster. Large firms have a great 
means of investment-to-capital ratio and they use a great proportion of their cash 
flow on investment spending as both variables are highly correlated. Medium and 
small firms are quite similar in the investment-to-capital ratio and correlation 
between cash flow and investment spending. Again, Brazil’s results are very 
different from FHP study where small firms exhausted their cash flow on investment 
spending and had the higher investment and cash flow to capital ratios. 
Furthermore, it is important to remember that Brazil and US markets have different 
sizes and regulations that influences the ratios (as it was built over company market 
value) and financial choices.  

 

3.4 Control Variables 
 

Fazzari and Athey (FA) in their article Asymmetric Information, Financing 
Constraints and Investment studied the hypothesis that financial variables affect 
capital spending due to asymmetric information in capital markets. According to 
them, if firms have enough cash flow from existing operations to finance their 
investments internally, they can avoid the external capital market where it can be 
rationed. Beyond that, internal cash flow can be used as collateral for a new debt in 
case external finance is needed. 

This study was used as a base to estimate the variables control in the main 
regression. The general specification for their regression equation is:  

 

= 1 ∆( )⁄ + 2 + 3 + 4 + 5 +
  6    

 

Where:  

 = Gross capital expenditures for firm j in year t; 

= Sales; 

 = Relative price of capital services; 

)2.3(
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 = Internal finance flow; 

= Interest paid less interest received; 

 = Depreciation; 

= Dummy variable for firm j; 

= Dummy variable for year y;  

L () = Lagged Function  

 

Some of the previous variables were not easily available for Brazil`s study. 
Therefore, in the current study the regression was modified to: 

 

= 1 + 2 + 3 + 4 + 5 +  6    

 

Where:  

 = Cash flow from Investments for firm j in quarter t; and 

= Cash flow from Operations for firm j in quarter t.  

= Interest paid less interest received; 

 = Depreciation; 

= Dummy variable for firm j; 

= Dummy variable for year y;  

L () = Lagged Function.  

 

According to FA, the variables IFIN and INTR (CFfO and INTR in Brazil’s case) 
are the ones that captured the effect of financing constraints in the firms as new 
debts depended on firms’ capacity to generate internal funds and to pay the current 
debt service, given by INTR, in this case external finance was needed for 
investment. The coefficient estimated on DEPR reflects the effect of capital 
replacement requirements on investment and sales providing firm’s size control. 
The following analyses consider a range of simulations by regressing CFfI against 
lagged variables as financial indicators that can affect firms and lenders` 
expectation for investment decisions and expenditures.  

)4.3(
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In the reported equations, I used an estimated generalized least square method 
with fixed effect and robust standard errors to correct serial correlation and 
heteroscedasticity in the residuals. The standard confidence level applied for all 
cases is 95%.  

The regression results were presented in the tables 03 to 05. For all cases 
dummies and constant were estimated but not reported. Table 03 shows the 
coefficients of investment CFfI given lag analyses just for variable sales that start 
from 0 (no lag) to 04 lag periods (quarters). Other variables were not lagged. In this 
case, sales and CFfO were strong significance in the scenario of 0 lag variable. 
INTR was supposed to have important impact over investment but had no 
significance in any scenario. Considering CFfI (regressing variable) as cash out 
variable, so usually negative in the panel data,  and the negative signal in the 
coefficients means the variables were going in the same direction and so an 
increase in cash generated in the operation (CFfO) will generate an increase in 
investments expenditure of 24.4% in the most significant scenario.  

 

Table 03.  Investment Regression: Lag Revenue Variable.                  

 

 

Table 04 is similar to table 03 but has addition of 2 lagged effects in the variable 
CFfO. Again, there are no significant changes as INTR is still not significant and in 
this case neither CFfO demonstrates significant impact over investments 
expenditure.   Just sales and depreciation had strong coefficients. 
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Table 04.  Investment Regression: Lagged Revenue and CFfO Variables  

 

The last simulation in this section, the table 05 imposed the lagged effect over 
INTR of 03 periods in the already placed lagged revenue (04 periods). INTR still has 
no significant effect over investments expenditure and even other variables have no 
significant increase when compared with the results in table 03.  

 

Table 05.  Investment Regression: Lagged Revenue and INTR Variables  

 

 

These results show that we cannot totally reject the empirical implication  effect 
of financing constraints in the firm’s investment expenditure as CFfO coefficient is 
strong significant at 0.01%. However, in Brazil’s case, INTR cannot be considered 
as firms’ financial constraint as it is not possible to reject the possibility of null impact 
of it over investment expenditure. Therefore, the present study will consider the 
variables as they are presented in table 03, with no lag for the main regression. 
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3.5 Main Regressions and Additional Analyses  
 

After explanation in previous section and back to section 2.1, the main regression 
will be: 

 

, =1⁄  =   + , −1⁄  +  ( / )  + (  / , −1) +
(  / , −1) + f(  / , −1) +  + +

 
   

 

Where:  

 
 = Gross capital expenditures for firm j in period t; 

, = beginning-of-period capital stock; 

= the firm's internal cash flow that represents the potential sensitivity of 
investment to fluctuations in available internal finance; 

/  = Market-to-Book value; 

= Sales; 

= Interest paid less interest received; 

 = Depreciation; 

= Dummy variable for firm j; 

= Dummy variable for period (quarter) y;  

 = error term. 

  

Table 06 reports estimation for robustness coefficients for cash flow and Market-to-
Book value to explain investment in different firms’ levels. The equations were 
estimated with fixed firms and period effects. Firm and period dummies were omitted 
in the report. Considering full sample and the three classes of firms, cash flow 
coefficient is always statistically significant at very high confidence level, being 
negative as the independent variable is denoted as cash out and so negative too. 
Cash flow impact is greater in medium companies as it is in large and small ones. 
Therefore, investments are financed more by internally generated funds in the 
operation and so, medium companies are expected to be less subjected to shocks 
in external finance premium.  

)5.3(
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Coefficient on Market-to-Book value variable has no statistical significance at any 
reasonable level and so there is strong evidence that the variable has no effect to 
explain investment. Market-to-Book value was considered as a variable that 
captured investment opportunities and so, greater quotient means less subjected 
the company will be to finance constraints, as they probably will have a better 
access to capital market. That being said  I joined  FHP in the conclusion that Tobi’s 
Q (Market-to-Book value in Brazil’s scenario) measurement might affect 
econometric results as stock market are excessively volatile, especially in a non-
investment grade country such as Brazil, which contributed to the increase in 
variable variance making it difficult  to have a clear significance on it.  

A second step in the regression included a Tombini’s dummy to denote a period 
when Brazil had a broken model in the monetary policy. Dummy was generated 
from first quarter in  2011 to second quarter 2016.  The dummy’s addition did not 
change any results in any level.  

Table 06.  Effects of Market-to-Book value (M/B) and Cash Flow on Investment: 

 

Independent Variable Full Sample Large Medium Small

Cffo/K -1.467*** -0.569*** -1.588*** -0.573***
(-4.78) (-4.34) (-6.27) (-6.68)

M/B -0.210 0.0398 0.116 -3653
(-0.25) (0.11) (0.11) (-0.94)

Revenue/K -0.0428 0.00319 0.524 -0.785***
(-0.35) (0.12) (1.72) (-20.64)

FinRes/K -0.0542 -0.166 -0.150 -0.275
(-0.21) (-1.20) (-0.29) (-1.83)

Deprct/K -0.181 -0.702** -8428 -1079
(-0.19) (-2.99) (-1.63) (-0.34)

N 6514 2701 3373 440
adj. R-sq 0.267 0.209 0.285 0.736

Cffo/K -1.467*** -0.569*** -1.588*** -0.573***
(-4.78) (-4.34) (-6.27) (-6.68)

M/B -0.210 0.0398 0.116 -3653
(-0.25) (0.11) (0.11) (-0.94)

Revenue/K -0.0428 0.00319 0.524 -0.785***
(-0.35) (0.12) (1.72)     ( -20.64)

FinRes/K -0.0542 -0.166 -0.150 -0.275
(-0.21) (-1.20) (-0.29) (-1.83)

Deprct/K -0.181 -0.702** -8428 -1079
(-0.19) (-2.99) (-1.63) (-0.34)

Tombini -1623 0.997 -1006 -1938
(-0.48) (0.44) (-0.49) (-0.80)

N 6514 2701 3373 440
adj. R-sq 0.267 0.209 0.285 0.736

Model Including Tombini's Dummy

t statis tics  in pa rentheses

* p<0.05, ** p<0.01, *** p<0.001
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Furthermore, after the tests reported in table 06, considering the regressions 
with Tombini’s dummy, I added another dummy for periods when Brazil had a tight 
monetary policy given by changes in the basic interest rate in Brazil set by local 
Central Bank, Selic. To account for it, daily data of Selic target was collected and 
computed each day from January 1990 to September 2017 totaling 6958 days, from 
Brazil Central Bank website. Each observation computed the Selic per year and for 
the current purpose, I grouped the rates at the end of each quarter as demonstrated 
in the appendix in table 12. The dummy was set for the years when Selic increased 
more than 1% when compared to previous years. Thus, dummy was set in 2008, 
2010, 2013, 2014 and 2015. The regressions are presented in the table 07.  

Table 07.  Effects of Markt-to-Book value and Cash Flow on Investment under Selic control.

 

Again, as it can be observed in table 07, the addition of Selic dummy has no 
significant impact at reasonable significance level to explain investment 
expenditure.  

The following analyses in table 08 considered lagged effect for Market-to-Book 
value and Selic dummy to account that investment decision was not impacted at the 
same time when Selic and stock market changed. The control variables are the 
same but they were not reported just for simplification. Market-to-Book value and 
Selic dummy were lagged for three periods but no variable demonstrated 
significance to explain investment.  

The same regression was done to account for variation in real values (instead 
of nominal) of interest rate over  1% and so the dummy was set for the years 2005, 
2008, 2013, 2014 and 2016 with no impact on the main results. 

 

Independent Variable Full Sample Large Medium Small

Cffo/K -1.467*** -0.569*** -1.588*** -0.573***
(-4.78) (-4.34) (-6.27) (-6.68)

M/B -0.210 0.0398 0.116 -3653
(-0.25) (0.11) (0.11) (-0.94)

Revenue/K -0.0428 0.00319 0.524 -0.785***
(-0.35) (0.12) (1.72) (-20.64)

FinRes/K -0.0542 -0.166 -0.150 -0.275
(-0.21) (-1.20) (-0.29) (-1.83)

Deprct/K -0.181 -0.702** -8428 -1079
(-0.19) (-2.99) (-1.63) (-0.34)

Tombini 0.921 2471 -1006 -2466
(0.82) (0.91) (-0.49) (-1.11)

Selic -6486 -1474 -3199 -1612
(-1.51) (-0.94) (-0.65) (-0.51)

N 6514 2701 3373 440
adj. R-sq 0.267 0.209 0.285 0.736

t s ta tis tics  in pa rentheses

* p<0.05, ** p<0.01, *** p<0.001
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Table 08.  Effects of Lagged Market-to-Book value and Interest Rate Control on Investment. 

 

    

The lack of significance can be partially explained by the difficulty to account 
with high-frequency measures of balance sheet condition as stated by Bernanke. 
The lower frequency available in Brazil was quarterly information and many impacts 
can be hidden during this time. Secondly, Brazil’s government use some 
government owned firms to artificially calibrate prices in the economy such as the 
local oil and gas company and the government owned banks like BNDES that offer 
loans that are not directly impacted by interest rate and therefore, hiding the effects 
of greater external finance premium over the firms. BNDES impact is more deeply 
studied in the next section.  

 

3.6 BNDES Effect on Firm’s Leverage 
 

For additional analyses, the variable total debt was included to control firm’s 
leverage following Cheng (2014), in her study about Cash Flow Sensitivities. That 
variable consists of the sum of short and long-term debt divided by beginning-of-
period capital stock. Additionally, the variable was controlled to account for BNDES 
size.  

Independent Variable Full Sample Large Medium Small Independent Variable Full Sample Large Medium Small

Cffo/K -1.468*** -0.581*** -1.589*** -0.182** Cffo/K -1.467*** -0.569*** -1.588*** -0.573***
(-4.61) (-5.39) (-6.28) (-3.37) (-4.78) (-4.34) (-6.27) (-6.68)

M/B t-1 0.0144 -0.255 -0.154 1058 Selic t-1 -1788 -1203 -0.734 -0.528
(0.02) (-0.64) (-0.13) (0.76) (-1.01) (-1.12) (-1.16) (-0.53)

N 6647 2764 3429 454 N 6514 2701 3373 440
adj. R-sq 0.262 0.233 0.285 0.560 adj. R-sq 0.267 0.209 0.285 0.736

Cffo/K 0.195 -0.666*** 0.408 -1.400* Cffo/K 0.165 -0.666*** 0.409 -0.748***
(0.72) (-11.13) (1.67) (-2.35) (0.57) (-7.93) (1.67) (-10.75)

M/B t-2 -0.0450 -0.310 -0.994 -0.480 Selic t-2 0.834 0.235 -14.61 -48.26
(-0.12) (-0.72) (-0.93) (-0.50) (0.66) (0.26) (-1.02) (-0.84)

N 6153 2501 3232 420 N 6043 2450 3189 404
adj. R-sq 0.025 0.287 0.038 0.624 adj. R-sq 0.021 0.253 0.038 0.739

Cffo/K 0.141 -0.669*** 0.353 -0.588 Cffo/K 0.0823 -0.691*** 0.350 -1.146**
(0.53) (-9.84) (1.61) (-1.76) (0.28) (-7.37) (1.60) (-3.08)

M/B t-3 0.128 0.0109 -0.302 1410 Selic t-3 -0.564 1746 0.418 2133
(0.67) (0.03) (-0.94) (1.45) (-0.63) (1.65) (0.23) (0.84)

N 5918 2438 3084 396 N 5828 2398 3049 381
adj. R-sq 0.010 0.306 0.014 0.859 adj. R-sq 0.006 0.282 0.014 0.837

t s tatis tics  i n parenthes es

* p<0.05, ** p<0.01, *** p<0.001
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BNDES is the abbreviation for Banco Nacional de Desenvolvimento Econômico e 
Social being the Brazilian public bank owned by local federal government that is 
supposed to support local development under wealthy and sustainable perspectives 
with low credit rates. During the last 11 years (from 1996 to 2017) the total 
disbursements of BNDES4 totaled to BRL 1,729,794,126,000. To account for 
BNDES size, the nominal GDP for each quarter since the beginning of 1996 was 
collected and compared to the total net revenues for the firms in the sample to 
observe the firm’s participation in Brazil’s GDP. For the assumption, it was 
considered that firm’s participation in GDP is the same as their participation in the 
BNDES disbursements. This participation is demonstrated in the chart 01 bellow 
with statistic summary in table 9.  

 

Chart 01.  GDP Growth, Firms’ Total Revenue and Their Participation to Brazil’s GDP and 
BNDES Disbursement.  

 

 

 

 

 

 

                                                           
4 BNDES web site. Available in: 
https://www.bndes.gov.br/wps/portal/site/home/transparencia/centraldedownloads. Accessed in July 
20th, 2018.  
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Table 09.  Statistic Summary for Firms Revenue Participation to Brazil’s GDP and BNDES 
Disbursement.  

  

 

The percentage of participation of each firm in BNDES disbursement was 
composed by considering their net revenue participation over GDP that was applied 
in the total BNDES disbursement in the period. Firm’s share participation in BNDES 
disbursement was discounted from each firm’s total debt considering firms weight 
in the sample given in their net revenue. Thus, at the end of each period, the total 
discount from total debt was the total of firms share participation in BNDES 
disbursement. Finally, the adjusted debt of BNDES was divided by the beginning-
of-period capital stock.  

 

Table 10.  Effects of Adjusted Debt to BNDES and Interest Rate Control on Investment.  

 

Independent Variable Full Sample Large Medium Small

Cffo/K -1.470*** -0.548*** -1.593*** -0.452***
(-4.76) (-3.90) (-6.29) (-6.31)

M/B -0.314 -0.0758 -0.0124 -2861
(-0.33) (-0.17) (-0.01) (-0.94)

Revenue/K -0.0359 0.0308 0.544 -0.711***
(-0.26) (1.14) (1.86) (-18.86)

FinRes/K -0.103 -0.248 -0.185 1302
(-0.37) (-1.30) (-0.37) (1.10)

Deprct/K -0.127 -0.737*** -6495 -4453
(-0.13) (-3.93) (-1.14) (-1.43)

DebtBNDES/K -0.0171 -0.0299 -0.116 0.690
(-0.50) (-1.54) (-0.74) (2.03)

Tombini 4668 -0.525 -0.822 -3710
(0.94) (-0.42) (-0.31) (-0.80)

Selic -6436 1064 -9466 -0.643
(-1.50) (0.38) (-1.41) (-0.26)

N 6051 2495 3145 411
adj. R-sq 0.267 0.209 0.285 0.782
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Table 10 brings the results of the main regression with additional control of interest 
rate (Selic) and adjusted debt to BNDES size. Once more, it is not possible, under 
reasonable confidence level, to show evidence of the effects of firm’s leverage in 
the investment decision in the presence of tight monetary policy.  

 

4. BNDES and the Impact over Investment Decision 
 

From the controls presented in section 02, BNDES had another impact on the 
financial accelerator considering the institution as a bank, it was also responsible 
for the credit channel transmission of monetary policy. However, the effectiveness 
of the transmission can be negatively impacted by government intervention.  

On their working article, Bonomo at all (2016) argued that earmarked loans rate 
driven by government banks are insensitive to changes in monetary policy. Also, 
since those banks are not profit oriented, their loan rates are not fully affected by 
changes in credit market giving external finance cost and firms balance sheet. To 
test their theory, Bonomo regressed a huge repository of corporate loan contracts 
that resulted in a panel of 300,000 non-financial firms from 2006 to 2012. They also 
examined the attenuation of government driven loans to transmission of internal 
shocks through bank system. As a result, they confirmed the initial theory where 
firms which depended more on government driven loans, were less sensitive to 
monetary policy transmission. They also did the empirical tests for subsamples for 
firms with access to government driven loans at least in one sub period with no 
change in the main result. This also corroborate the results in the present study 
where the firms were split according to their balance sheet size and evidenced that 
they were not sensitive to changes in monetary policy. In the present case, the 
dependency of government driven loans was done by assumption as described 
before. Finally, Bonomo concluded that agency cost and government bureaucracy 
led to imperfect competition for government driven loans and resulted in 
misallocation of funds and asymmetric transmission of monetary policy.  

Lazzarini et all (2012) examined the role of government banks under the 
industrial policy and the political view using a database with publicly traded 
corporations in Brazil. According to industrial policy, the government banks, were 
oriented to provide long-term loans and funds to companies to finance projects that 
would not be feasible without subsidized funding. Under this policy, the government 
banks acted as a tool to solve market imperfection that would not take profitable 
project nor the ones with positive welfare without subsidy financing. Nonetheless, 
government banks can expand credit offering during economic downturn and to 
promote existing industries and new ones. The expectation was to find increase 
capital investment on those firms that have access to the government bank loans, 
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followed by risen profitability. In the opposite approach, political view argued that 
the government banks promoted some sort of credit misallocation as they held non-
profitable firms, and the government use their influence inside the bank to finance 
politically connected industrialist (and their firms) which could be financed by private 
banks or by other private sources of capital. Under those policy and views, the 
article tested the impact of development banks on firm-level investment and 
performance. Among other results, the article showed evidenced that BNDES lends 
to large profitable firms and there were no consistent increase in profitability in 
Tobin’s Q or investment in the firms financed by BNDES loan or equity. Those 
results did not support the industrial policy view and the endorsement results found 
in the chapter 02 where BNDES control had no significant impact on investment.  

Other similar studies such as Sousa (2010) analyzed how government through 
BNDES can affect firm’s productivity emphasizing on the costs of production. Again, 
he did not find robust results that shows productivity increase due to BNDES 
financing lines.  

Flavia Graminho (FG) did not study the BNDES specifically but she tested 
the evidence of bank channel loans in Brazil. As a bank, BNDES is also included in 
her study. Her dissertation tested the evidence and the relevance of bank channel 
in Brazil by using banking microdata to make estimation in two steps and panel. She 
started by reviewing the traditional idea of monetary policy propagation canonized 
by Keynes where monetary contraction raises short term interest ratio and through 
price rigidness and expectation, long term interest rate also increases at least 
temporarily. This increase led to lower investment expenditure, durable good 
consumption and causing output gap. Later, Taylor (1995) argues that exchange 
rate was also impacted by monetary contraction. Bernanke and Gettler (1995) 
discussed that real economy is also affected by monetary policy. The credit channel 
was pointed as one of the factors that led to monetary policy amplification and 
propagation over real economy. The credit channel has two ways of transmission: 
the balance sheet channel and the bank loan channel. The first one, is related to 
assets appreciation/depreciation after a shock in nominal interest rate that affects 
external finance premium and so firm’s ability to finance their investment. The bank 
channel, on the other hand, is a monetary policy that affects bank’s ability to lend 
as they do not easily replace their financial sources. Section 02 detailed the credit 
channel by separating it from the balance sheet channel and the bank loan channel. 
According to financial accelerator theory, the balance sheet channel states that a 
monetary policy effects are amplified when the interest rate change the firm's` 
external finance premium by reducing the capacity of firms to borrow money. 
Explicitly, interest rate increase, lowers firm’s capacity to generate future cash flow 
and increases the cost of short term loans for indebted firms that face a reduction 
in the current available cash flow. The bank loan channel describes the impact of 
monetary policy over loans supplied by the banks. The bank channel considers 
three assets types: currency, securities and loans, so the banks generate currency 
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and loans. Monetary policy affects interest rate over securities and loans supply by 
the banks. So, in the presence of low bank reserves, the banks can reduce the loans 
to be offered to customers  by making loan costs increase. Firms that need loans to 
finance their investment will face lack of funds and be forced to reduce investments. 
To endorse this idea, two conditions must be satisfied. First, some firms need to be 
dependent on bank loans since they do not have access to other financial source. 
To evaluate this condition, FG took Brazilian firms balance sheet data to check their 
indebtedness degree with bank loans and concluded that comparing bank loans as 
a percentage of total liability, there is enough evidence to show that the first 
condition is satisfied. Second, Central Bank must be able to impact bank’s loans 
offer by monetary policy. When Central Banks reduces system reserves, this 
restricts banks from generating financial funds subjected to reserve requirement 
although other forms of financing  that are not subjected to reserve requirement are 
still allowed. This article analyzed the bank channel under the second condition 
described earlier on by using sectional analysis, FG aimed at finding the sensibility 
of bank’s loans volume to liquidity index for banks split in three classes of size. Then 
a time series model tests the monetary policy impact over that sensibility. To 
conclude, a panel data evaluates the influence of monetary shock over bank credit 
offer. Section 03 tests the bank channel by using micro data through Kashyap and 
Stein (2000) methodology. Banks balance sheet were collected and split in large, 
medium and small in two types of estimation. First one is the two stages with cross 
sectional analysis to capture indebtedness sensitivity over liquidity index. Second 
stage, time series analysis evaluated the monetary shock over sensibility in the first 
stage. The third part also tries to make panel estimation to get more robust results. 
As a result of the two stages test, there is not enough evidence of existence of bank 
channel in Brazil as a positive shock in the interest rate negatively affect credit 
sensibility loans volume over liquidity index. Even after splitting the banks into the 
three size classes, the positive shock does not significantly contribute to credit 
change offer sensibility over liquidity index. Regarding panel analysis, there is no 
significant evidence between  the two stages results. And the panel one also does 
not show evidence of  the existence of bank channel in Brazil. To conclude, the 
dissertation took into consideration the possibility of an increase in interest rate,  
which is the opposite of other countries, could benefit in some instances in the 
Brazilian banks. This possibility was confirmed by a panel with positive correlation 
between bank’s income and variation in interest rate.   

Bruck (2005) in his article analyzed the future role of national development 
bank and argued that the core model of development banks is changing from filling 
gaps of financial term in the financial system by providing long term financing for 
investment projects. According to the author, the new core model relies on customer 
orientation, providing funds and financial services and allocating risk efficiently. As 
a key objective, Bruck mentioned the fact that, lending be subjected to open 
competition and effective regulation and supervision to reflect the actual costs. As 
a vision, although the author considers each development bank as unique, in many 
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developing countries the vision includes the expansion of  the bank's role to develop 
the private sector with advanced security, capital markets and  concentrate efforts 
in managing risks related to long term projects and project finance, stimulating 
sectors that have strong competitive advantages. Under this scenario, future 
researches can apply tests to evidence the financial accelerator with better chance 
of  finding robust results as the BNDES will be no longer playing the role of 
countercyclical tool, avoiding monetary policy transmission. 

This chapter concludes that the credit expansion in Brazil, driven by government 
bank BNDES, failed to propagate the monetary policy since BNDES loans  were 
allocated to large and profitable firms and may have been used as a counter-cyclical 
measure with no impact on investment and Market-to-Book value. BNDES is also 
part of the bank channel that despite not being the object of this dissertation, it is 
important to understand that their policy impacted both the credit channels and 
financial accelerator transmission. Maybe in the future, if BNDES adopts changes 
in their role as similar view as the one presented in Brucks article, the impact over 
investment can have a positive result.  

 

5. Conclusions 
 

The impact of monetary policy in the real economy has been largely studied in 
the last decades as an attempt to preview and forecast business cycles especially, 
the impact during economic downturns. The transmission of monetary shocks to 
real economy with impact over investment and consumption is the motivation for 
the financial accelerator theory that can be transmitted through bank loans or 
balance sheet channel. The analysis consisted of the evidence under reasonable 
significance level, the financial accelerator is operative through balance sheet 
channel. A panel with firms located in Brazil was built and tested with econometric 
methods to show evidence if investment decision was impacted by funds internally 
generated, Market-to-Book value, and leverage adjusted to BNDES. Under credit 
market imperfection, the cost of external fund on the operation would be higher 
during tight monetary policy as the external finance premium rises and so the 
investment would fall. The results did not corroborate this idea and the only variable 
with enough significance to impact investment decision were funds internally 
generated. Moreover, the government owned bank BNDES plays a role in counter-
cyclical measure that failed to transmit the monetary policy to impact the bank loan 
channel, making it  impossible to affirm that financial accelerator is operative in 
Brazil, even differentiating firms’ size.  

A possible critic to the tests done is the use of only one variable to test the impact 
of monetary policy. Selic is the basic interest rate in Brazil for short-term operations 
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and might not capture long term effects. Moreover, Brazil’s stock market is 
excessively volatile and it negatively impacts the econometric results as variance 
increase.  

Future studies can evaluate more variables to test monetary shocks. In addition, 
they can be benefited by changes in Brazil’s credit market rules if subsidies and 
other distortion are removed from the loans provided by government owned banks 
like BNDES that should apply rates more linked to the market that would enable 
monetary policy to be transmitted. 

 

6. Appendix  
 

6.1  Variables 
 

The explanation about how the variables were constructed is shown below: 

 

1. Retention Ratio:    +    ⁄  .  In the 
database, net income is positive in the case of profit at the end of the period 
and negative in the case of loss. Dividends paid are negative in case of cash 
out and positive in case of cash in; 

 

2. Retained Earnings:    +    

 
3. Market-to-Book value: due to limitation to get firm's market value of 

inventories and debt, Tobin’s Q was replaced by Market-to-Book value: 
calculated as      ⁄  and the variable were collected 
in Economatica®.  
 

4. Cash flow from Investments (CFfI): Firms cash out for acquiring fixed assets 
net of dividends received and finance application (or redemption); 

 

5. Cash flow from Operations (CFfO): Cash generated in the operation given 
by net income plus non-cash deduction from income (mainly depreciation 
and amortization) and net of working capital variation in the period that can 
be positive or negative; 
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6. Investment-to-Capital ratio: ℎ      ⁄ ; 
 

7. Cash Flow-to-Capital ratio: ; 
 
 

8. Sales Growth:  is the change in net sales scaled by lagged net sales quarter 
by quarter.  

 
9. Sales Growth adj same quarter:  consider change in net sales scaled by 

lagged net sales in the same quarter.  
 

10. INTR: given by interest paid – interest received. Collected from firm’s income 
statement is the line named financial result.  

 
11. Selic: basic interest rate in Brazil set by local Central Bank. The rate was 

taken from Brazil Central Bank website on daily basis and the one in the 
sample is the targeted Selic per year for each end of quarter.  

 
12. Debt to BNDES:  

 
a) Total Debt was first composed by the sum of short and long-term 

debts as it is accounted in firm’s balance sheet; 
 

b) Nominal GDP was collected and compared to total firm’s revenue to 
compute their share participation (in net revenues) in Brazil’s GDP. 
Taking the 1Q1996 as example, total GDP was BRL 189,323,299 and 
total net sales generated by firms in the sample was BRL 3,703,811, 
means 1.96% of total GDP; 

 

c) Total BNDES disbursement in 1Q1996 was BRL 2,031,212. By 
assumption, the firms have the same participation in BNDES 
disbursement as they have in GDP and so 1.96% of total BNDES 
disbursement was issued to the firms that totaled to  BRL 39,737,45; 

 

d) This total was distributed among the firms according to their 
participation on the net revenue in the same period. After that, each 
firm`s participation in BNDES disbursement was discounted from their 
total debt (in the same period too). 
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6.2 Tables  
 

Table 11. Complete Summary of Statistics, by Assets Class, Brazilian Firms –  1Q2005-2Q2017. 

 
 
 

The sample consist of 270 firms and 51 periods (quarters) starting from the 
first quarter of 2005. The variables were collected from Economatica® and 
include short and long-term bank debt, total bank debts (given by sum of short 
and long-term position), total debentures, and the retention earning. They are all 
deflated by the end-of-period total assets. Market value is defined as the market 
value of assets. Retention ratio is also reported. All variables are winsorized at 
the top and bottom 1% of their distributions.  
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Table12. Selic Interest Rate at the End of Quarters –  1Q1990-3Q2017. 

 

 
Table 12 presents the statistics for Selic rate collected from Brazilian 

Central Bank website. The table is categorized in three facts: full sample, from 
1994 to 2017 and from 2005 to 2017. The period from 3Q1994 to 3Q2017 shows 
the effects of post real plan adoption when Brazil changed the local currency 
followed by inflation decrease and consequently lower interest rate. The period 
considered in the main regressions is from 2005 first quarter to 2017 third quarter, 
much more stable than the previous ones.  
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