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Abstract:  
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of Brazilian firms using financial constraint indexes to a priori classify firms. For constrained firms, we 
find that family control does not directly influence the investment-cash flow sensitivity, while for 
unconstrained firms, Family control shows a negative effect in investment decisions. However, the active 
involvement of the controlling family in the board increases investment-cash flow of unconstrained firms, 
possibly aggravating agency problems. Regarding the pyramidal ownership, we provide evidences 
consistent with the idea of internal transfer of funds among firms belonged to the arrangement structure. 
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1. Introduction 

Corporate finance literature intensively explores how investment and financing are 

related per se (Aǧca and Mozumdar 2017). Following Fazzari, Hubbard and Petersen 

(1988), a widely number of papers examines the sensitivity of investment to cash flow 

(Hubbard 1998), mainly focusing on how this sensitivity differs among groups with 

similar features, such as size, age, dividend payout and ownership structure 

(Kadapakkam, Kumar, and Riddick 1998; Devereux and Schiantarelli 1990; Guariglia 

2008; Fazzari, Hubbard, and Petersen 1988; Hoshi, Kashyap, and Scharfstein 1991,  

among others). Specially in the ownership and control structure context, the primary 

interest is to understand how the conflicts of interest that potentially drives the linkage 

between large shareholders, minority shareholders, managers and stakeholders may harm 

firm´s investment decisions. To examine the relation between large shareholders and 

corporate investment, many papers focus on family ownership, since families constitute 

a relevant part of large shareholders around the world (La Porta et al. 1999; Faccio and 

Lang 2002; Claessens and Yurtoglu 2013). Further, family owners can maintain their 

control over an organization by a chain of ownership relations (Almeida and Wolfenzon 

2006), creating a business group which is referred to the literature as pyramidal structure.  

In this paper, we explore the relation between family control, pyramidal ownership 

and investment decisions, focusing on the effect, if any, of such ownership structures in 

the investment-cash flow sensitivity of Brazilian traded firms. Previous studies have 

already investigated whether family shareholders impact the investment-cash flow 

sensitivity, using various samples of countries, for example, Pindado, Requejo, and de la 

Torre (2011) based on Euro zone countries, Kuo and Hung (2012) and Hung and Kuo 

(2011) used Taiwanese firms, Andres (2011) for German listed companies, and Peruzzi 

(2017) for Italian small- and medium-sized enterprises (SMEs). Besides, few papers focus 
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on how business groups affect the investment-cash flow sensitivity, such as Shin and Park 

(1999) for Korean chaebol, George, Kabir, and Qian (2011) and Lensink, van der Molen, 

and Gangopadhyay (2003) for Indian firms, and Hoshi, Kashyap, and Scharfstein (1991) 

for Japanese keiretsu groups. However, as far as we know, no previous researches have 

considered the effect of family-pyramidal and nonfamily-pyramidal ownership in 

investment-cash flow sensitivity in the literature, even more when we take as focus 

Brazilian corporations. 

The main concern around the investment-cash flow sensitivity is whether internal 

funds (cash flow) should matter for investments (Aǧca and Mozumdar 2017). Several 

researches assume the positive investment-cash flow sensitivity as an indicator of 

financial constraint (Fazzari, Hubbard, and Petersen 1988; Crisóstomo, López-Iturriaga, 

and Vallelado González 2014; Francis et al. 2012; Peruzzi 2017), while others argue that 

it may reflect expectations of future  returns (Cleary 1999; Kaplan and Zingales 1997), or 

evidence agency problems related to the use of free cash flows, resulting in 

overinvestment (Jensen 1986; Stulz 1990). In this context, to ignore the role of cash flow 

on corporate investment may conduct to ambiguous interpretations of the investment-

cash flow sensitivity which can be aggravated when we interact this sensitivity with 

ownership structure features. Notably for family firms and pyramidal ownership, the 

potential contradictions related to the role of the cash flow is intensified by the fact of the 

literature provides no consensus on whether family ownership and pyramid are beneficial 

or detrimental to corporate investment. 

The arguments for better investment decision-making of family firms in relation to 

nonfamily firms are basically focused in how family shareholders may mitigate 

asymmetric information problems. For instance, Anderson, Mansi and Reeb (2003) and 

Jensen and Meckling (1976) argue that family monitoring reduces conflicts of interest 
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between managers and shareholders due to the family participation in management and 

access to control-enhancing mechanisms to better discipline managers. In this sense, 

family firms could avoid high risk activities and pursue low risk investment project 

(Shleifer and Vishny 1986). In addition, controlling families can contribute to reduce 

asymmetric information problems because they may have long-standing expertise in the 

firm’s business as well as strong commitment with its financial stability and permanence 

in the market (Pindado et al., 2011; Andres, 2011; Kuo & Hung, 2012). Cucculelli and 

Peruzzi (2017) show that financial intermediaries need as much information as possible 

to mitigate asymmetric information and properly evaluate the creditworthiness for family 

founders. Besides, family firms may have lower financing costs (Kuo and Hung 2012; 

Anderson, Mansi, and Reeb 2003), because reputational concerns induce higher earning 

quality (Wang 2006), and their closer relationship with stakeholders may triggered soft-

information based and long-term lending ties, which improves the access to credit 

(Cucculelli and Peruzzi, 2018), contributing for the alignment of information.   

However, several papers highlight the detrimental side of family ownership when 

ownership is concentrated, defending its negative effect on the decision-making process 

(Jensen and Meckling, 1976). Family ownership may exacerbate conflicts of interest due 

to the potential of controlling shareholder to expropriate wealth from minority 

shareholders, aggravating agency problems (Anderson and Reeb 2003; Almeida and 

Wolfenzon 2004; Villalonga and Amit 2006). Different strategies may be used as form 

of expropriation, for example: managers can pursuit conservative corporate policies to 

beneficiate family owners (Villalonga and Amit 2006), or also can be reluctant to make 

merger and acquisitions - that could improve firm value - when family´s stake is not 

sufficient to guarantee control (Caprio, Croci, and Giudice 2011), or even may use dual-
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class shares and pyramids to disentangle voting control and economic ownership 

(divergence between control rights and cash flow rights) (Claessens et al. 2002).  

The expropriation of minority shareholders wealth in a pyramidal chain is called 

tunneling and is probably related to poor investor protection (La Porta et al. 2000; 

Almeida and Wolfenzon 2006).  The expropriation tends to occur from firms in which 

the controlling shareholder has low cash flow rights toward others with larger amount of 

cash flow rights (Bertrand, Mehta, and Mullainathan 2002). In this sense, business groups 

seem to be more interesting for family shareholders than stand-alone firms since they can 

pursuit private benefits of control and share any corporate risk with other firms (and 

nonfamily shareholders) belonged to pyramid. At the perspective of tunneling, pyramidal 

ownership has a detrimental side on corporate investment, increasing the potential of 

family shareholders for overinvestment decisions and intensifying agency problems.  

Nevertheless, other researches provide evidence that pyramidal ownership may not 

only emerge for keeping large shareholders´ control but also to mitigate financial 

constraint at country and firm levels (Masulis, Pham, and Zein 2011) due to an “internal 

capital market” (Buchuk et al. 2014; Almeida and Wolfenzon 2006; Almeida et al. 2011; 

Shin and Park 1999). Johnson et al. (2000) denominate as propping the transference of 

resources among firms in the business groups that helps to overcome market frictions and 

creates financial advantages. From propping view, firms with limited access to external 

resources to fund growth opportunities can receive financial support from other 

financially healthy companies that belonged to the pyramid (Buchuk et al. 2014; Gopalan, 

Nanda, and Seru 2014). Thus, at the propping perspective, pyramidal ownership seems to 

contribute to alleviate financial constraint and enhance corporate investment.  

What the literature commonly shows is that family control and pyramidal ownership 

can contribute both to intensify agency problems and mitigate asymmetric information. 
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Then, understanding their effect on investment-cash flow sensitivity may be a hard task 

if we regard that the role of cash flow in investment decisions is an open question, as 

aforementioned. Most of previous evidences about the effect of family ownership in the 

investment-cash flow sensitivity do not give enough attention whether cash flow reflects 

agency problems, financial constraint, or future earnings. Two exceptions are found in 

Andres (2011) which discriminate firms according to their size and dividend payout as 

proxy for financial constraint, and Kuo and Hung (2012) which based on Tobin´s q to 

capture agency problems of free cash flow. Similar criticism can also be appointed when 

previous studies focus on the effect of pyramidal ownership in investment-cash flow 

sensitivity. 

The main goal of this paper is to provide a better understanding of the relation between 

family control, pyramid and investment-cash flow sensitivity taking into account the 

liquidity constraint in investment decisions. We differentiate firms according to two 

financial constraint indexes widely used in the literature: KZ index and WW index. Yet, 

we conduct several robustness checks with other criteria, such as size and dividend 

payout. 

Our analysis proceeds in three stages. First, we focus on the possible effect of family 

control on investment-cash flow sensitivity for financially constrained and unconstrained 

firms. We examine whether the relation between family control and corporate investment 

is affected by the active involvement of family members on the board of directors and in 

management as CEO. Second, we explore how pyramidal ownership may interfere on 

investment-cash flow sensitivity of constrained and unconstrained firms. Finally, we 

control for the effect of pyramid in corporate investment to be driven by the potential of 

family shareholders extract private benefits of control. In this sense, we consider the 
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divergence between voting rights and cash flow rights in pyramidal- and nonpyramidal-

family controlled corporations. 

To conduct our tests, we rely on a sample of 399 Brazilian public traded firms over the 

period of 1997-2007. An important motivation to study Brazilian firms is the peculiar and 

rich scenario of this emerging economy represents. One of the reasons to focus on 

Brazilian economy is that most of firms face very high external financing costs when 

compared with their counterparts in other emerging market countries (Almeida and Eid 

Jr, 2014). The Brazilian Development Bank (BNDES), a state-owned development bank, 

has historically been the main supplier of long-term funds. As BNDES subsidized loans 

are mostly destined to large firms, the great majority of Brazilian firms should rely on 

their own resources to fund investment, complementing the residual financing 

requirements with expensive short-term. A second reason is that a great portion of 

Brazilian public traded firms is controlled by a family. In fact, our sample provides 

evidence that more than 43% of firms have a family as controlling shareholder. A third 

reason is related to the issuance of non-voting shares, which are widespread in Brazil, 

implying deviation from the one share-one vote rule, and Brazilian firms are mostly 

structured by pyramidal arrangement. Therefore, the combination of high interest rate for 

long-term investments, family control and pyramidal ownership of Brazilian firms offers 

a rich environment to investigate corporate investments. 

Our study provides relevant implications that contributes to literature. First, we show 

that when firms face financial constraint, family control does not affect the sensitivity of 

investment to cash flow. This finding keeps even when family members are actively 

involved in board and management´s activities. Second, family control seems to be an 

important feature to explain the relation between investment spending and cash flow of 

unconstrained firms. In such group, family control reduces investment-cash flow 
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sensitivity, but it turns to increase when family members participate of the board. Third, 

our results provide evidence that pyramidal ownership in Brazil seems to be driven by the 

internal capital market idea. Finally, few papers have focused on Brazilian scenario to 

analyze investment decisions and financial constraint  (Kalatzis and Azzoni 2009;  

Kalatzis, Azzoni, and Achcar 2008), even less have considered the influence of ownership 

structure on investment-cash flow sensitivity (Crisóstomo, López-Iturriaga, and 

Vallelado González 2014). In sum, our study brings new light on how family firms and 

pyramidal ownership influence investment-cash flow sensitivity when firms of an 

emerging country as Brazil face financial constraint and when they do not.  

 

2. The investment-cash flow sensitivity 

2.1 The role of cash flow 

Fazzari et al. (FHP) (1988) associate investment-cash flow sensitivity to financial 

constraint since the low-dividend group of a sample of US manufacturing firms showed 

to be more dependent of internal resources to fund capital expenditure. Investigating the 

same sample, Kaplan and Zingales (KZ) (1997) reclassified FHP’s (1988) low-dividend 

firms according to operating performance. The results showed that 85% of them had 

increased the investment rates by relying on cash and credit lines, suggesting that higher 

investment-cash flow sensitivity might be indicating higher future earnings rather than 

financial constraint. Cleary (1999) corroborates KZ (1997) while Gomes (2001) points to 

the lack of theoretical foundations for a positive linkage between investment and cash 

flow. However, using different firm-level proxies for asymmetric information (such as 

size, age, ownership structure, capital intensity, commercial papers, and bond ratings), 

several studies have confirmed that investment is related to cash flow (Hoshi, Kashyap, 

and Scharfstein 1991; Bond and Meghir 1994; Kadapakkam, Kumar, and Riddick 1998;  
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Schaller 1993; Gilchrist and Himmelberg 1995; Kalatzis and Azzoni 2009; Aǧca and 

Mozumdar 2017).  

The controversy around the investment-cash flow sensitivity has motivated some 

studies to focus on the definition of financial constraint as well as on sample 

characteristics. Cleary Povel, and Raith (2007) argue that while KZ (1997) and Cleary 

(1999) split their sample according to the availability of liquidity, FHP (1988) use a 

sample of financially wealthy firms and a measure of market imperfection as proxy for 

financial constraint. Cleary, Povel, and Raith  (2007) also document a positive 

relationship between investment-cash flow sensitivity and the level of asymmetric 

information. However, when they use the level of internal funds as a proxy for financial 

constraint, they identify a U-shaped relationship between firm’s investment and cash 

flow. Guariglia (2008) find similar results for a sample of UK firms by using size and age 

as proxies for asymmetric information and coverage ratio and cash flow to measure 

internal funds. 

Investment sensitivity to cash flow is also observed in firms classified as financially 

unconstrained. For instance, Kadapakkam et al. (1998) find evidence that large 

corporations’ investment in six OECD countries is more sensitive to cash flow. As large 

firms are less vulnerable to asymmetric informational problems (they usually have good 

reputation and more collateral), the higher sensitivity is associated with agency conflicts: 

large corporations are generally widely-held and therefore their management are less 

subject to monitoring, leaving large scope for spending free cash flows in value-

decreasing investments. As Jensen (1986) emphasizes, the availability of free cash flows 

may prompt management to overinvest in projects from which they extract high private 

benefits of control. Pawlina and Renneboog (2005), Degryse and De Jong (2006) and 
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Pindado and De La Torre (2009) follow Jensen (1986) to interpret the positive 

relationship between investment and cash flow in firms with low growth opportunities. 

Due to ambiguous interpretation around investment-cash flow sensitivity, financial 

constraint indexes have been suggested to capture firms’ liquidity constraint. As proposed 

by KZ (1997), a measure of financial constraint should consider internal funds level, 

besides of regarding on qualitative information to identify the presence of financial 

constraint. Using subjective and objective criteria to rank the low-dividend firms of FHP 

(1988)’s sample, KZ (1997) estimate an ordered logit model as a function of five 

variables: cash flow, dividend payout, cash balances, leverage and Tobin’s q. The 

estimated coefficients of this regression allowed Lamont, Polk, and Saá-Requejo (2001) 

to construct a “synthetic financial constraint index”, named as KZ index. Another 

financial constraint index, proposed by Whited and Wu (2006), exploits an Euler 

investment equation approach to create the WW index. The level of financial constraint 

is measured as function of six factors: cash flow, dividend dummy, firms’ size, industry 

sales growth, sales growth, and leverage. As firms’ size is closely related to financial 

constraint, Hadlock and Pierce (2010) suggest that WW index may better capture liquidity 

constraint than KZ index. 

2.2 The family control effect 

Kuo and Hung (2012) and Hung and Kuo (2011) provide evidence that the investment-

cash flow sensitivity for family firms is higher than for nonfamily firms and the difference 

tends to decline when family firms have higher growth opportunities. These results 

support the view that high-growth family firms are less prone to asymmetric information 

problems and financial constraints. They argue that outside investors perceive the 

controlling families as having superior knowledge about the firms’ business and are 

committed to the firms’ permanence in the market. Kuo and Hung (2012) find that 
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investment in low-growth family firms is more sensitive to cash flow in those whose 

ultimate owners have control rights far exceeding their cash-flow rights. Pindado et al. 

(2011) reach a similar conclusion that family firms have lower investment-cash flow 

sensitivity, and that this potential benefit disappears when voting rights exceed cash flow 

rights. 

Analyzing Italian medium- and small-sized enterprises (SME), Peruzzi (2017) 

assumes investment-cash flow sensitivity as a proxy for financial constraint and find 

higher sensitivity for family firms. This finding is interpreted as a sign that ownership 

concentration and family management increases firm´s financial constraint. Gugler 

(2003) also show that family firms are more subject to financial constraint. In the same 

line, Andres (2011) consider firm size and dividend payout as criteria to control for the 

role of cash flow in investment decisions. The results show higher investment-cash flow 

sensitivity for family firms, which is mainly observed in those considered as financially 

unconstrained ones. He interprets these findings as an evidence that family firms are more 

stable that nonfamily counterparts with similar size and dividend payout. 

Taking into account the firms´ financial situation, we investigate whether the effect of 

family control, if any, on investment decisions may be determined by other features, as 

management and board activities. We propose that if the ultimate owner is a member of 

the board or CEO, investment-cash flow sensitivity of financially constrained firms 

controlled by families is lower than those nonfamily-controlled due to the beneficial side 

of family ownership to mitigate asymmetric information. At the detrimental side of family 

ownership, we should expect higher investment-cash flow sensitivity in family-

financially constrained firms, because the presence of family members on the board and 

in management increases interest conflicts. Besides, if the ultimate owner is a member of 

the board or CEO, investment-cash flow sensitivity of financially unconstrained firms 
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controlled by families can be higher than those nonfamily-controlled due to agency 

problems. 

2.3 The pyramid effect 

Bianco and Casavola (1999) argue that pyramidal firms, notably those with low 

availability of internal funds and tight financial constraint, tend to invest more because 

they may benefit from internal capital market among firms that belonged to business 

group. Similar evidence is found by Shin and Park (1999) when they investigate 

investment-cash flow sensitivity of Korean chaebols firms, a kind of pyramidal 

ownership. In their study, the investment of chaebols firms is no dependent of internal 

funds in comparison to non-chaebols firms, whose investments are significantly affected 

by cash flow. Lensink, Molen and Gangopadhyay (2003) also find that pyramidal firms 

are less dependent of cash flows to finance investment than stand-alone firms, suggesting 

that the former faces less financial constraint. Conversely, George, Kabir and Qian (2011) 

do not identify significant differences in investment-cash flow sensitivity between Indian 

pyramidal and independent firms. 

When Japanese pyramidal (keiretsu) firms have closer relationship to a bank, Hoshi, 

Kashyap, and Scharfstein (1991) show that the investment are less sensitive to internal 

funds due to mitigation of asymmetric information. Kato, Loewenstein, and Tsay (2002) 

also find higher investment-cash flow sensitivity for stand-alone firms in comparison to 

keiretsu groups. With a sample of Chinese firms, He et al. (2013) evidence the importance 

of business group to alleviate financial constraint. They argue that pyramidal ownership 

works as an internal capital markets and the negative effect on investment-cash flow 

sensitivity is more likely to be observed in state-owned firms.  

To the best of our knowledge, we do find evidences related to the effect of pyramidal 

ownership on investment-cash flow sensitivity in Brazilian corporations. In this sense, 
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considering the propping (internal capital markets) and tunneling (expropriation) as 

possible results of pyramidal ownership, we expect different effects according to the 

presence of financial constraints. Investment-cash flow sensitivity could be lower for 

constrained firms when they are owned through pyramidal schemes because they benefit 

from the transfer of funds among the affiliated firms. Or yet, for both financially 

constrained and unconstrained firms, investment-cash flow sensitivity could be higher 

when they are owned through pyramidal schemes because tunneling propitiates 

expropriation of free cash flow.  

 

3. Data and Model 

We use three different sources to construct our dataset. Ownership data were manually 

collected for every company and year over the period from 1997 to 2007 from 

Informações Anuais (IAN, Annual Informative Report), a report which publicly traded 

companies had to file with Comissão de Valores Imobiliários (CVM), Brazil’s capital 

market regulator. IAN provides data such as types and numbers of shares held by firms’ 

largest shareholders, composition of the management team and the board of directors, and 

whether the firm belongs to business groups. Besides ownership data, we use financial 

and accounting data, which are provided by Economatica. Data about firms’ listing 

segment is drawn from the website of the Brazilian Stock Exchange (BM&FBovespa). 

We exclude financial firms and firms for which financial or ownership data are 

inconsistent or missing. The resulting sample is an unbalanced panel of 399 public 

companies over the period 1997-2007 (2,329 firm-year observations).  

 

3.1 Financial Constraint Indexes 
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As commented before, we rely on two indexes to distinguish firms that are likely to 

face financial constraint from those that are not: the KZ index and the WW index. The 

Kaplan-Zingales (KZ) index is calculated according to equation (1): 

𝐾𝑍𝐼𝑛𝑑𝑒𝑥𝑖𝑡 = − (1.0019 ∗
𝐶𝐹𝑖𝑡

𝐾𝑖,𝑡−1

) + (0.2826 ∗ 𝑄𝑖𝑡) + (3.1391 ∗
𝐷𝑒𝑏𝑡𝑖𝑡

𝑇𝑜𝑡𝐶𝑎𝑝𝑖𝑡

) − (39.3678 ∗
𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖𝑡

𝐾𝑖,𝑡−1

) − (1.3147 ∗
𝐶𝑎𝑠ℎ𝑖𝑡

𝐾𝑖,𝑡−1

) 

 (1) 

where K denotes capital stock, measured as the value of property plant and equipment net 

of depreciation; CF is the sum of net income, depreciation and amortization, normalized 

by capital stock in the beginning of the period; Q is the proxy for Tobin’s q, measured as 

the sum of the market value and total debt, divided by total assets; Debt represents the 

sum of long-term and short-term debt, normalized by capital stock in the beginning of the 

period; TotCap is the sum of total debt and stockholder’s equity; Dividend is the dividend 

payout, measured as the dividends paid by preferred stocks and common stock multiplied 

by the corresponding amount of shares; and Cash is the sum of  cash and short-term 

investments.  

Put forward by Whited and Wu (2006), the WW index draws on the investment Euler 

equation and measures the degree of financial constraint as a function of the following 

variables: 

 

(2) 

where TA is total assets; DIVPOS is a dummy variable that takes value 1 if the firm pays 

dividends, and zero otherwise; ISG is the industry sales growth, and SG is the firm real 

sales growth. 

As economic conditions can affect the magnitude of financial constraint, we compute 

the KZ and the WW indexes for every firm and year. Higher values for both indexes 

indicate higher likelihood of financial constraint. We divide the KZ and WW indexes by 

quintiles and firms in the first and second quintiles are classified as financially 
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unconstrained, while those in the fourth and fifth quintiles are classified as financially 

constrained. 

 

3.2 Econometric Models  

We employ a dynamic and non-linear version of the accelerator model, in which the 

dependent variable (Iit) is the investment rate, measured as (Kit  – Ki,t-1)/Ki,t-1 where K is 

capital stock. The following investment model is applied to conduct our tests:  

𝐼𝑖𝑡 = 𝛽0 + 𝛾1(𝐼𝑖,𝑡−1) + 𝛾2(𝐼𝑖,𝑡−1)
2

+ 𝛽1𝐶𝐹𝑖𝑡 + 𝛽2𝐹𝐷𝑖𝑡 + 𝛽3(𝐶𝐹𝑖𝑡 ∗ 𝐹𝐷𝑖𝑡) + 𝛽4𝐵𝑜𝑎𝑟𝑑𝑖𝑡 + 𝛽5(𝐶𝐹𝑖𝑡 ∗ 𝐵𝑜𝑎𝑟𝑑𝑖𝑡)

+ 𝛽6(𝐹𝐷𝑖𝑡 ∗ 𝐵𝑜𝑎𝑟𝑑𝑖𝑡) + 𝛽7(𝐶𝐹𝑖𝑡 ∗ 𝐹𝐷𝑖𝑡 ∗ 𝐵𝑜𝑎𝑟𝑑𝑖𝑡) +  𝛽8𝐶𝐸𝑂𝑖𝑡 + 𝛽9(𝐶𝐹𝑖𝑡 ∗ 𝐶𝐸𝑂𝑖𝑡)

+ 𝛽10(𝐹𝐷𝑖𝑡 ∗ 𝐶𝐸𝑂𝑖𝑡) + 𝛽11(𝐶𝐹𝑖𝑡 ∗ 𝐹𝐷𝑖𝑡 ∗ 𝐶𝐸𝑂𝑖𝑡) + 𝜑𝑋𝑖𝑡 + 𝛼𝑖 + 𝜈𝑡 + 𝜀𝑖𝑡     

(3) 

where i is the firm-specific effect; t is the time-specific effect; and εit is the error term. 

The family dummy (FD) variable assumes value 1 if large shareholder holds the control 

of firm and represents a family, and 0 otherwise. The relationship between cash flow, 

family control and his presence on the board (or as CEO) is represented by the interaction 

term CF*FD*Board (and CF*FD*CEO when the largest shareholder is the CEO).  

We also include other firm-level characteristics that are usually used in investment 

models, represented by Xit in model (3). Financial variables of this set include sales growth 

(SG) to control for growth opportunities, debt and firms’ size. We control our results by 

the level of leverage (the debt variable), measured by total debt as ratio of capital stock, 

due to two reasons. The first is related to debt tax benefits and the second is based on 

agency theory that defends leverage as a governance mechanism to better discipline 

managers and to reduce asymmetric information.1 The inclusion of Size variable is to 

control investment decisions by firm´s size, because smaller and younger firms are more 

                                                           
1 See Jensen (1986). 
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likely to underinvest since they are at disadvantage to get access to external finance due 

to short collateral and track records. 

The set Xit has also the Divergence and CG variables which the first captures the excess 

of voting rights of the largest ultimate shareholder, measured by the difference between 

voting rights and cash flow rights, while the CG variable is a proxy for good corporate 

governance. The main reason to include Divergence is to control the investment behavior 

considering the tendency of family members to pursuit private benefits of control and 

expropriate the wealth of minority shareholders. Finally, the last variable is based on the 

three listing segments created by the Brazilian stock exchange (Level 1, Level 2, and 

Novo Mercado), all of which require stricter governance standards than that legally 

mandatory.2 Listing on these segments is voluntary and regulated by private contracting. 

We construct the CG variable as taking value 1 if the firm is listed in one of these three 

segments and 0 otherwise. Regardless the premium listing segment, firms that voluntarily 

listed in Level 1, Level 2 or Novo Mercado must provide better disclosure in relation to 

traditional segment, mitigating information asymmetry and improving transparency. As 

consequence, it is expected lower financing costs for firms with better governance 

statements, which should contribute to intensify corporate investments. 

Next, to investigate the effect of pyramidal arrangements in investment-cash flow 

sensitivity of financially constrained and unconstrained firms, we interact the cash flow 

variable (CF) with the PD variable, which takes value 1 if the firm belongs to a pyramidal 

scheme and 0 otherwise. Our second investment model is:  

𝐼𝑖𝑡 = 𝛽0 + 𝛾1(𝐼𝑖,𝑡−1) + 𝛾2(𝐼𝑖,𝑡−1)
2

+ 𝛽1𝐶𝐹𝑖𝑡 + 𝛽2𝑃𝐷 + 𝛽3(𝐶𝐹𝑖𝑡 ∗ 𝑃𝐷𝑖𝑡) + 𝜑𝑋𝑖𝑡 + 𝛼𝑖 + 𝜈𝑡 + 𝜀𝑖𝑡    

                                                           
2 Level 1 requires better disclosure and information about insiders’ ownership, among other features. The 

major requirements for companies on Level 2 are that they have to comply Level 1 requirements, besides 

of voting rights to preferred shareholders, equal treatment to minority common shareholders in case of 

control transfers, and independent directors composing at least 20% of the board. Firms listed on the Novo 

Mercado, the premium corporate governance segment, have to consent with Level 2 requirements and the 

rule of “one share-one vote.”  
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                  (4) 

Then, to investigate the effect of pyramidal arrangements in family firms, we first 

include two interaction variables in equation (4): PD*FD that assumes value 1 if the firm 

belongs to a pyramidal scheme and is controlled by a family, and 0 otherwise; and the 

PD*(1-FD) variable that captures the effect of pyramidal ownership in nonfamily firms. 

We also interact those two interaction variables with cash flow to capture their effects in 

investment-cash flow sensitivity. 

We use the two-step system GMM estimator (GMM-sys) of Blundell and Bond (1998) 

with Windmeijer (2005) robust correction to estimate the investment models. The validity 

of the instruments is checked by the Arellano-Bond test, which tests the second-order 

serial correlation (m2), and the Sargan test for over-identification to verify the validity of 

the instruments.  Some studies, such as Cho (1998), Pindado and de la Torre (2004), 

Pindado et al. (2011), and Wintoki et al. (2012), defend that ownership structure should 

be treated as endogenous rather than exogenous. Ownership structure affects investment 

decisions and in consequence, also influences firm value; however, because corporate 

investments impact firm value, then they also modify ownership structure (Cho, 1998). 

In this sense, we treat ownership variables, i.e, family control, pyramid, CEO, Board, 

divergence, as endogenous variables and we use first lagged values as instrument.  

 

4. Results 

Table 1 reports summary statistics and mean difference tests between the groups of 

financially constrained and unconstrained firms. For brevity, we refer to the groups of 

firms classified according to the KZ index (WW index) as financially constrained and 

unconstrained such as KZFC and KZFUC (WWFC and WWFUC), respectively. 

[Insert Table 1 here] 
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Panel A of table 1 presents the summary statistics for financial variables. On average, 

the investment rate for KZFUC and WWFUC represents 3% and 4%, respectively, while, for 

constrained firms, the average investment rate is negative (-2%) for KZFC and it is zero 

for WWFC. For both indexes, average cash flows and profitability measures (ROA, ROE) 

are positive for financially unconstrained firms and negative for firms considered as 

financially constrained, except for cash flow of WWFC firms. Firms classified by both 

indexes as financially unconstrained are larger, less leveraged, and have higher sales 

growth than those classified as financially constrained. The greater availability of tangible 

assets of unconstrained firms may indicate their higher capability to provide collateral to 

long-term borrowing (Almeida, Campello, and Weisbach 2004; Gilchrist and 

Himmelberg 1995). It is worth noting that the average size of WWFUC is more than fifteen 

times larger than that for WWFC, while this proportion for KZFUC and KZFC is just 1.27.  

Summary statistics for governance and ownership variables are shown in Panel B of 

table 1. For all these variables, the WW index entails significant mean difference tests, 

indicating that it sharply discriminates the groups of financially constrained and 

unconstrained firms. Regardless the index, the percentage of family firms is larger in 

financially constrained firms, although the difference is higher for firms classified by the 

WW index: families control nearly 57% of the WWFC and only 27% of the WWFUC. The 

largest shareholder is a director and a CEO in 71% and 52% of WWFC, respectively. Using 

any of the two indexes, the fraction of firms listed in the premium governance segments 

is lower for those classified as financially constrained, suggesting that it may be costlier 

for them to adopt better governance practices. Our summary statistics also show higher 

concentration of pyramidal ownership in WWFUC group than in WWFC, but there is no 

statistical difference for firms grouped by KZ index. 
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4.1 The effect of family firms in investment-cash flow sensitivity  

Table 2 presents the regression results for the effect of board, CEO and family control 

in investment-cash flow sensitivity of financially constrained firms grouped by KZ and 

WW index. Except in column (1b) of Table 2, the relation between cash flow and 

investment rate is statistically significant in all specifications. As current profitability is 

negative for KZFC and WWFC firms,3 the positive investment-cash flow sensitivity is in 

line with Fazzari, Hubbard, and Petersen (1988), revealing financial constraint rather than 

future profitability and overinvestment, as pointed by Kaplan and Zingales (1997) and 

Jensen (1986). 

[Insert Table 2 about here] 

Columns (2a) and (2b) of Table 2 report that the coefficients of CF*FD are 

insignificant at conventional levels. Coherently with  Andres (2011), our results imply 

that family control may not directly influence investment decisions of financially 

constrained firms.4 Columns (3a) and (3b) of Table 2 show that the coefficients of 

CF*Board are negative in both columns but significant only for KZFC firms.  The findings 

evidence that the presence of the large shareholder on the board may reduce investment-

cash flow sensitivity, mitigating asymmetric informational problems that could intensify 

the financial constraint situation. Besides, this effect seems not to be influenced by 

whether the firm is controlled by a family since the coefficient of CF*Board*FD in 

columns (4a) and (4b) of Table 2 is no significant at conventional levels. Similar results 

are found for the effect of CEO in investment decisions. For columns (5a) and (5b), the 

coefficient of CF*CEO is negative and significant for KZFC firms, but insignificant for 

                                                           
3 See table 1. 
4 Andres (2011) find that the cash flow coefficient for family firms is not statistically different from zero 

for small firms and low-payout firms (both groups of financially unconstrained firms). 
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WWFC firms, while columns (6a) and (6b) show that the interaction term CF*CEO*FD is 

insignificant at conventional levels for both groups.  

In sum, the insignificant effect of CF*Board*FD and CF*CEO*FD show that there is 

no association between the negative effects of Board and CEO in investment-cash flow 

sensitivity and family control for KZFC firms. In this sense, regardless whether the firm is 

family- or nonfamily-controlled, the active involvement of large shareholder in the board 

or management helps to alleviate the use of internal resources in corporate investments, 

probably because it mitigates conflicts of interest when firms face financial constraint. 

Table 3 presents the results for firms classified as financially unconstrained by KZ and 

WW indexes.  

[Insert Table 3 about here] 

Columns (1a) and (1b) show that the effect of cash flow is positive and significant for 

financially unconstrained firms. The positive investment-cash flow sensitivity can be 

attributed to agency problems, as discussed by Jensen (1986), or future investment 

opportunities, as proposed by Kaplan and Zingales (1997). Firms classified as financially 

unconstrained ones are larger and present high cash flow ratios and stable financial 

conditions.5 Such features might alleviate agency problems related to the use of free cash 

flow in unprofitable projects (Jensen 1986), suggesting that the positive investment-cash 

flow sensitivity is more likely to result of agency conflicts.   

Columns (2a) and (2b) of Table 3 show that CF*FD has a negative effect on 

investment decisions, however this coefficient is only significant for firms grouped by 

KZ index. Opposed to constrained firms, the active involvement of ultimate owners in 

the board seems to have no direct effect on investment rate since the coefficient of 

CF*Board is insignificant at conventional levels, as presented in columns (3a) and (3b). 

                                                           
5 See table 1. 
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The effect of CF*Board*FD is positive and significant for both groups of firms, 

indicating that family owners increase investment-cash flow sensitivity of unconstrained 

firms when they are members of the board. Columns (5a) and (5b) of Table 3 report the 

effect of CEO in investment rate, showing that the coefficient of CF*CEO is insignificant 

for unconstrained firms of both indexes. However, as shown in columns (6a) and (6b), 

the interaction term with family control (CF*CEO*FD) is positive and only significant 

for WW unconstrained firms (6b).  

In sum, our findings show that investment-cash flow sensitivity of unconstrained firms 

is increased when family owners are members of the board or assume top management 

positions. Peruzzi (2017) find similar results about the effect of family management in 

the dependence of investment spending to internal resources, considering their total 

sample. Our results go a step forward and show that the positive relation between family 

management (board and CEO) and investment-cash flow sensitivity is potentially derived 

from agency problems rather than financial constraint. 

 

4.2 The effect of pyramidal ownership in investment-cash flow sensitivity 

To test how pyramidal ownership is related to investment-cash flow sensitivity of 

constrained and unconstrained firms, we estimate the investment model described in eq. 

(4). The results are presented in Table 4. 

[Insert Table 4 about here] 

The interaction coefficient between cash flow and pyramid, represented as CF*PD, is 

negative and significant for constrained firms grouped by KZ index, but it is insignificant 

at conventional levels for WWFC firms (see column 4a). Similar results are found in 

columns (1b) and (4b) for unconstrained firms, although the coefficient of CF*PD is only 

significant in column (4b) for WWFUC firms. Our findings show that pyramid reduces 
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investment-cash flow sensitivity, or even makes investment spending no dependent of 

internal resources.  

To better investigate the pyramid effect, we disentangle the effect of family control 

from the pyramidal ownership. The intention is to understand whether family ownership 

interfere on the association between pyramid and investment-cash flow sensitivity. Then, 

we consider the relation of family control, pyramid and high and low levels of divergence 

between voting rights and cash flow rights. As high divergence induces high potential for 

expropriate minority shareholders´ wealthy (Claessens et al. 2002), intensifying agency 

problems and asymmetric information, we should expect higher investment-cash flow 

sensitivity for family-pyramidal firm. However, this is not what we observe in our 

findings.  

Our results in columns (2a) and (5a) show that pyramidal-family controlled firms are 

not sensitive to cash flow for financially constrained groups. Even when we distinguish 

between the effects of high and low divergence between voting rights and cash flow 

rights, the results remain insignificant at conventional levels (see columns (3a) and (6a)). 

Considering KZFC firms, our results evidence that family control neutralizes the negative 

effect of pyramid on investment-cash flow sensitivity, while this effect seems to be an 

exclusive feature of firms whose large shareholders are not the family-controlling 

shareholder of the business group.6 

Considering the groups of unconstrained firms, the coefficients of CF*PD*FD and 

CF*PD*(1-FD) in columns (2b) and (5b) are negative and significant, except for the last 

variable which is insignificant for KZFUC firms. Additionally, the coefficients of 

CF*PD*FD*High_Div and CF*PD*FD*Low_Div are negative and significant in 

columns (3b) and (6b), except for the last variable in column (3b) which is insignificant. 

                                                           
6 Note that the CF*PD*(1-FD) variable is negative and significant. 
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The results evidence that the significant negative effect of CF*PD*FD is observed in 

unconstrained firms with both high and low divergence. In sum, table 4 shows that the 

results of both constrained and unconstrained firms are potentially driven by the effect of 

pyramid on investment-cash flow sensitivity rather than family control and divergence. 

In other words, for pyramidal ownership, the findings seem to be more in line to the 

internal capital market idea. 

 

5. Robustness Check 

We subject our findings to different robustness checks. First, the main reason to adopt 

the top two quintiles and the bottom two quintiles to discriminate the sample is to include 

as many observations as possible in our estimates, excluding intermediary firms that 

could not effectively be subject to financial constraint. For robustness, we modify the 

threshold of KZ index and WW index, and we re-estimate all results of Table 2-4 using 

median and terciles values as cut-off point. With terciles, the results are quite similar as 

those for quintiles, although for median values, some variables become insignificant, as 

the case of CF*FD in columns (4b) and (6b) for Table 3 and CF*PD*FD in column (5b), 

which remain negative but not significant at conventional levels. This problem may be 

occurring due to failures in distinct constrained and unconstrained firms. 

Second, we opt to apply KZ index and WW index as financial constraint criteria 

because they are indexes created and consolidated by the literature, with the main goal to 

rank firms according to the degree of financial constraint. However, we re-estimate our 

results with firm size and dividend payout since they are two criteria widely used in 

literature. Thereby, large firms in the top two quintiles of total assets are named as 

financially unconstrained and small firms in the bottom two quintiles of total assets assign 

to financially constrained group. Using firm size, our findings are similar to those showed 
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in Table 2-4 for firms grouped according to WW index. The only two exceptions are the 

insignificance of CF*FD and CF*FD*Board and the significance of CF*Board for large 

firms. These results suggest that large shareholders as member of the board may reduce 

investment-cash flow sensitivity in large firms, regardless whether this shareholder 

represents a family. For dividend payout criterion, we consider firms as financially 

constrained if they do not pay dividends. For firms that pay any amount of dividend, we 

rank them to designate the top two terciles of non-null payout as financially unconstrained 

ones.7 In the last group, we find quite similar results to KZ and WW indexes for 

unconstrained group, reinforcing that CF*FD, CF*Board and CF*PD*FD have a 

negative and significant effect on investment decisions while CF*Board*FD is positive 

and significant.  

Third, studies as Pindado et al (2011), Kuo and Hung (2012) have pointed out that 

sometimes the effect of controlling family may be reflecting the effect of other types of 

blockholders rather than be a specific family characteristic. Besides, Attig, Guedhami and 

Mishra (2008) show that multiple large shareholders may act as an internal governance 

proxy, mitigating agency and asymmetric information problems. In this sense, we 

evaluate two tests to investigate whether our results are affected by other types of 

blockholders. In our first approach we include in investment models some binary 

variables (and their interaction with cash flow) related to different types of controlling 

shareholder, such as: firms controlled by State, and foreign control. For the second, we 

follow Pindado et al (2011) and define blockholding as a nonfamily ultimate owner who 

has more than 20 percent of firm’s stake. We create a miscellaneous dummy variable 

(Misc) that takes value 1 if the firm has more than one blockholder, and 0 otherwise. The 

Misc variable is interacted with cash flow and included as explanatory variable in 

                                                           
7 We do not use the first tercile because it contains firms that pay lower dividends in relation to other payout 

firms. 
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empirical models to investigate its impact in investment-cash flow sensitivity. The 

estimation results of the two approaches show that our previous results are not affected 

by another blockholder or other types of controlling shareholder. 

Fourth, to assure that endogeneity problems are not affecting our System-GMM 

regression results about the effect of family control on investment, we follow Peruzzi 

(2017) and employ the propensity score matching approach (PSM). To identify the 

matched sample, we estimate a logit regression (of the PSM technique) in which the 

likelihood of being controlled by a family is explained by the divergence between voting 

rights and cash flow rights, the active involvement of the large shareholder in the board 

and in management, firm size, the standard deviation of firm´s earnings, cash holdings, 

ROA, sales growth and year dummies.8 The matched firms consists of family and 

nonfamily firms sharing similar features of family ownership. To conduct our robustness 

check, we interact the matched firms with cash flow and other interaction variables. We 

re-estimate our models with such variables and the estimation results confirms our 

previous results.9 

 

5.1 A discussion about the impact of financial constraint indexes in estimation results 

Although we have conducted several robustness checks, we observe that the statistical 

significance of some interest variables may differ according to financial constraint index 

employed. For instance, KZFC displays more significant results in relation to WWFC. 

However, we observe that the results of the last group are similar to those obtained using 

firm size as criterion. We interpret this as an evidence from the weight that the WW index 

places on firm size. Hadlock and Pierce (2010) prefer the WW index to the KZ index 

                                                           
8 Matched firms are select without replacement within the distance (caliper) of 0.001. 
9 The results of all robustness checks commented above are provided at the supplementary material. 
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because size is a strong sign of financial constraint.10 Firm size, measured here by the 

logarithm of total assets, is significantly correlated with financial and governance 

variables, which directly influence the likelihood of financial constraint. Actually, total 

assets are strongly correlated with the WW index (ρ=0.84, significant at 0.1%), indicating 

that this index may be operating as a proxy for firm’s size.11  

Indeed, as observed before in Table 1, the WWFUC firms are, on average, more than 

fifteen times larger than the constrained ones (WWFC) while KZFUC has almost the same 

size of KZFC firms. Taking into account both indexes, the firm´s size of KZFC group is 

around seven times greater than those of WWFC. Likewise, the WWFUC are almost twice 

times larger than KZFUC firms. No wonder that the estimation results are different.12 We 

can thus infer that the impact of family control and pyramid on investment decisions of 

Brazilian public companies may vary according to the firm’s size and the presence of 

financial constraint. 

 

6. Conclusion 

This paper focuses on financial constraint to investigate the effects of family control 

and pyramidal ownership on investment decisions by using data from Brazilian public 

companies over the period 1997-2007. Two financial constraint indexes are employed to 

classify firms a priori: the KZ index and the WW index. Regarding ownership features, 

                                                           
10 Devereux and Schiantarelli (1990), Gilchrist and Himmelberg (1995), and Almeida and Campello (2004) 

use firm size to distinguish financially constrained (small) from unconstrained (large) firms. For 

Schiantarelli (1996), “size is highly correlated with the fundamental factors that determine the probability 

of being constrained,” arguing that small firms usually are young and have short collateral and track 

records, being therefore at disadvantage to get access to external finance. 
11 The correlation between KZ index and firms’ size is negatively significant at 1% (ρ=-0.20). 
12 Sorting the four groups according to their total asset average, WWFUC > KZFUC > KZFC > WWFC. 
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the last index seems to provide a more clear-cut discrimination between those two groups 

of firms, probably because of the high correlation of WW index with the firm’s size.  

For financially constrained firms, we find no significant difference between how 

investment decisions are sensitivity to internal resources of family- and nonfamily-

controlled firms. This is also observed when we examine how the investment-cash flow 

sensitivity is influenced by the active involvement of family members in the board of 

directors or as CEO. However, for unconstrained firms, we find that family control 

decreases investment-cash flow sensitivity but turn to be positive when the controlling 

family is a member of the board. We interpret our results as an evidence that to be 

controlled by a family in Brazilian economy is not a harmful feature for investment 

decisions. Family control becomes threatening for investors when firms are not in 

financial constraint situation and family members actively participates in the 

management. With this ownership configuration, the detrimental side of family control 

(agency problems and private benefits of control) tends to stand out over its positive effect 

of mitigating asymmetric information.   

We also provide evidences that pyramidal ownership seems to be a good instrument 

to reduce the use of internal funds on investment spending for both constrained and 

unconstrained firms. Besides, the negative effect of pyramid in investment-cash flow 

sensitivity seems not to be driven by family control or the level of divergence between 

voting rights and cash flow rights, refusing the idea that pyramid is due to tunneling 

activities. Since the long-term debt in Brazil is not widely available for all firms, 

pyramidal ownership can be a way to support investment decisions and alleviate financial 

constraint due to funds transference among firms in the pyramid chain (internal capital 

market). 
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Overall, our paper sheds new light about the effect of family ownership and the 

business group in investment spending of firms from an emerging economy as Brazil. In 

addition, we highlight the importance to a priori distinguish firms according to the 

presence of finance constraint to better understand the relation between ownership 

structure and investment-cash flow sensitivity.  

Appendix. Definition of variables used in the analyses 

I Investment rate (Kit  – Ki,t-1)/Ki,t-1 where K is capital stock. 

CF Cash flow Net income + depreciation + amortization 

D Total debt (Long-term + short term debt)/Ki,t-1 

SG Sales growth (Sit - Sit-1)/Sit-1, where S is total sales 

Size Firm´s size Logarithm of total assets (TA) 

Dividend  Dividend payout =1 if the firm pays and amount of dividend; 0 otherwise 

ROA  Return on assets Net income/total assets 

ROE Return on equity Net income/stockholders´ equity 

FD Family Dummy 
= 1 if the largest ultimate shareholder is a family or individual; 0 

otherwise 

Board Board Dummy 
= 1 if the largest ultimate shareholder is a member of the board 

of directors; 0 otherwise 

CEO Management Dummy = 1 if the largest ultimate shareholder is the CEO; 0 otherwise 

PD Pyramid Dummy = 1 if the firm belongs to pyramidal arrangements; 0 otherwise 

CG Corporate Governance  
= 1 if the firm is listed in one of three premium segments (Level 

1, Level 2, Novo Mercado) and 0 otherwise 

Divergence It is a continuous variable that measures the difference between 

voting rights and cash flow rights of ultimate owner  

High_div High divergence 
= 1 if the largest shareholder shows higher divergence than the 

sample median value; 0 otherwise 

Low_div Low divergence  
= 1 if the largest shareholder shows lower divergence than the 

sample median value; 0 otherwise 
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TABLE 1 

Summary statistics 

 

Variables 

Total Sample  KZFUC  KZFC  Difference  WWFUC  WWFC  Difference 

Mean S.D.  Mean S.D.  Mean S.D.  KZ  Mean S.D.  Mean S.D.  WW 

(1)   (2)   (3)   (2)-(3)  (4)   (5)   (4)-(5) 

Panel A: Financial variables 

Ii,t-1 0.01 0.26  0.03 0.24  -0.02 0.26  0.05***  0.04 0.25  0.00 0.28  0.03* 

CF 0.16 0.36  0.36 0.31  -0.02 0.34  0.38***  0.27 0.24  0.03 0.41  0.24*** 

SG 0.10 0.37  0.13 0.38  0.09 0.37  0.04  0.17 0.47  0.05 0.30  0.12*** 

Debt 2.00 1.99  1.89 1.97  2.21 2.07  -0.32**  1.68 1.68  2.37 2.28  -0.68*** 

TA 3.16 5.88  4.17 6.64  3.27 6.00  0.90**  7.15 7.93  0.46 0.82  6.69*** 

ROA -0.00 0.14  0.06 0.07  -0.06 0.17  0.12***  0.05 0.06  -0.05 0.17  0.10*** 

ROE 0.02 0.50  0.12 0.28  -0.05 0.60  0.17***  0.10 0.27  -0.03 0.59  0.14*** 

Panel B: Corporate and ownership variables 

Divergence 0.23 0.22  0.23 0.21  0.27 0.22  -0.04**  0.23 0.23  0.25 0.21  -0.02* 

FD 0.42 0.49  0.36 0.48  0.43 0.50  -0.08**  0.27 0.45  0.57 0.50  -0.30*** 

Board 0.54 0.50  0.50 0.50  0.53 0.50  -0.02  0.40 0.49  0.71 0.45  -0.32*** 

CEO 0.38 0.48  0.35 0.48  0.34 0.48  0.00  0.23 0.42  0.52 0.50  -0.30*** 

CG 0.08 0.28  0.12 0.33  0.08 0.26  0.05**  0.16 0.37  0.03 0.17  0.13*** 

PD 0.63 0.48  0.63 0.48  0.64 0.48  -0.01  0.69 0.46  0.61 0.49  0.08** 

Number of Obs 2329  674  674  1348  840  839  1679 

Number of firms 399  181  212    189  229   

See appendix A for variables definitions. Panel A provides summary statistics for the sample employed in our analysis. The 

sample comprises 399 Brazilian public firms and cover 1997 trough 2007. ***, **, * indicate significance at 1%, 5% and 

10%, respectively.  
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TABLE 2 

The impact of family control in investment-cash flow sensitivity of Constrained firms 

Variables 
KZFC  WWFC 

(1a) (2a) (3a) (4a) (5a) (6a)  (1b) (2b) (3b) (4b) (5b) (6b) 

CF 0.15** 0.20** 0.29*** 0.26*** 0.26*** 0.24***  0.09 0.14*** 0.12** 0.11* 0.14** 0.12* 

 (0.07) (0.08) (0.07) (0.06) (0.07) (0.07)  (0.07) (0.05) (0.05) (0.06) (0.05) (0.07) 

FD  0.07  0.28*  0.09   0.06  -0.03  0.08 

  (0.08)  (0.17)  (0.10)   (0.10)  (0.11)  (0.12) 

CF*FD  -0.10  0.31  0.29*   -0.03  0.22  0.14 

  (0.08)  (0.31)  (0.15)   (0.10)  (0.23)  (0.10) 

Board   0.03 0.05      -0.06 -0.16   

   (0.10) (0.10)      (0.09) (0.11)   
FC*Board   -0.21** -0.37**      -0.03 0.12   

   (0.08) (0.15)      (0.07) (0.16)   
Board*FD    -0.28       0.19   

    (0.18)       (0.15)   
CF*Board*FD    -0.10       -0.37   

    (0.38)       (0.31)   
CEO     -0.09 -0.18*      -0.15 -0.26** 

     (0.12) (0.11)      (0.10) (0.12) 

CF*CEO     -0.25*** -0.07      -0.07 0.15 

     (0.09) (0.32)      (0.11) (0.18) 

CEO*FD      0.08       0.10 

      (0.15)       (0.16) 

CF*CEO*FD      -0.43       -0.32 

      (0.37)       (0.24) 

CG  0.12* 0.08 0.10 0.08 0.08   0.06 0.07 0.08 0.10 0.16** 

  (0.07) (0.09) (0.09) (0.08) (0.07)   (0.07) (0.06) (0.07) (0.10) (0.07) 

Divergence  -0.24 -0.17 -0.27* -0.13 -0.24*   -0.51** -0.48*** -0.55*** -0.23 -0.37** 

  (0.16) (0.16) (0.14) (0.17) (0.14)   (0.20) (0.19) (0.21) (0.21) (0.16) 

(Ii,t-1), -0.18 -0.22** -0.19** -0.22** -0.23** -0.22**  -0.12 -0.12 -0.09 -0.09 -0.02 -0.02 

 (0.11) (0.09) (0.09) (0.09) (0.10) (0.09)  (0.15) (0.13) (0.12) (0.13) (0.13) (0.10) 

(Ii,t-1)2 0.13 0.16** 0.14* 0.16** 0.16* 0.16**  0.09 0.10 0.06 0.07 -0.01 -0.01 

 (0.09) (0.07) (0.08) (0.07) (0.09) (0.07)  (0.12) (0.11) (0.09) (0.11) (0.10) (0.08) 

SG 0.02 0.02 0.01 0.02 0.03 0.02  -0.04 -0.03 -0.03 -0.03 -0.04 -0.01 

 (0.05) (0.05) (0.04) (0.05) (0.06) (0.05)  (0.06) (0.06) (0.05) (0.06) (0.06) (0.06) 
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Debt 0.16*** 0.14*** 0.16*** 0.14*** 0.16*** 0.14***  0.14*** 0.12*** 0.11*** 0.12*** 0.12*** 0.10*** 

 (0.05) (0.03) (0.04) (0.03) (0.04) (0.03)  (0.03) (0.02) (0.02) (0.03) (0.03) (0.02) 

Size -0.21*** -0.04 -0.05* -0.03 -0.09** -0.04  -0.10 -0.02 -0.05 -0.03 -0.09* -0.05 

 (0.07) (0.03) (0.03) (0.02) (0.04) (0.03)  (0.06) (0.04) (0.04) (0.05) (0.06) (0.05) 

Constant 2.36** 0.06 0.29 -0.06 0.74 0.17  0.73 -0.10 0.38 0.14 0.85 0.45 

 (0.93) (0.41) (0.45) (0.33) (0.55) (0.40)  (0.76) (0.56) (0.52) (0.60) (0.71) (0.59) 

Observations 528 519 519 518 519 518  623 611 609 609 611 611 

Year effect Yes Yes Yes Yes Yes Yes  Yes Yes Yes Yes Yes Yes 

AR(2) 0.354 -0.262 0.0269 0.883 -0.286 -0.398  -0.556 -0.200 -0.130 -0.547 0.0908 0.246 

Sargan test 61.05 89.72 88.87 113.9 89.46 108.6  54.69 81.08 77.50 89.51 80.07 106.4 

p-value Sargan 0.183 0.262 0.283 0.306 0.244 0.439  0.373 0.477 0.620 0.843 0.508 0.525 

This table reports the estimation results of eq(3) for constrained firms using the System-GMM estimator. Robust standard errors are shown in parentheses. See appendix A 

for variables definitions. The sample comprises 399 Brazilian public firms and cover 1997 through 2007. ***, **, * indicate significance at 1%, 5% and 10%, respectively.  
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TABLE 3 

The impact of family control in investment-cash flow sensitivity of Unconstrained firms 

Variables 
KZFUC  WWFUC 

(1a) (2a) (3a) (4a) (5a) (6a)  (1b) (2b) (3b) (4b) (5b) (6b) 

CF 0.15** 0.21** 0.15 0.15 0.09 0.16  0.25** 0.25 0.26 0.28* 0.16 0.24 

 (0.07) (0.10) (0.12) (0.14) (0.08) (0.10)  (0.11) (0.16) (0.16) (0.16) (0.11) (0.17) 

FD  0.18**  0.39*  0.17**   0.15  0.36***  0.25** 

  (0.09)  (0.23)  (0.08)   (0.12)  (0.13)  (0.11) 

CF*FD  -0.23*  -1.15*  -0.27*   -0.22  -1.06***  -0.47* 

  (0.13)  (0.69)  (0.16)   (0.24)  (0.34)  (0.24) 

Board   0.10 0.13      0.13 0.20   

   (0.10) (0.15)      (0.12) (0.14)   
FC*Board   -0.15 -0.19      -0.18 -0.43   

   (0.13) (0.19)      (0.23) (0.30)   
Board*FD    -0.39       -0.45***   

    (0.28)       (0.17)   
CF*Board*FD    1.21*       1.31***   

    (0.71)       (0.46)   
CEO     -0.07 -0.01      0.07 0.10 

     (0.08) (0.09)      (0.11) (0.10) 

CF*CEO     0.06 -0.10      -0.32 -0.43 

     (0.14) (0.16)      (0.20) (0.26) 

CEO*FD      -0.13       -0.20 

      (0.15)       (0.22) 

CF*CEO*FD      0.35       0.56* 

      (0.24)       (0.33) 

CG  0.04 0.05 0.04 0.10 0.06   0.00 0.01 0.02 0.02 -0.00 

  (0.06) (0.06) (0.06) (0.07) (0.06)   (0.05) (0.05) (0.05) (0.05) (0.05) 

Divergence  -0.18 -0.02 -0.12 0.08 -0.07   -0.10 -0.09 -0.04 0.01 0.04 

  (0.18) (0.18) (0.14) (0.18) (0.15)   (0.21) (0.17) (0.19) (0.15) (0.17) 

Ii,t-1 -0.04 -0.04 -0.03 -0.04 -0.00 -0.01  -0.14 -0.07 -0.17 -0.12 -0.14 -0.11 

 (0.09) (0.10) (0.09) (0.09) (0.10) (0.09)  (0.14) (0.13) (0.15) (0.14) (0.17) (0.10) 

(Ii,t-1)2 -0.03 -0.04 -0.09 -0.09 -0.13 -0.14  0.08 -0.05 0.06 0.00 0.05 0.02 

 (0.11) (0.12) (0.10) (0.10) (0.10) (0.10)  (0.11) (0.12) (0.10) (0.12) (0.11) (0.09) 

SG 0.17*** 0.21*** 0.21*** 0.24*** 0.23*** 0.24***  0.08 0.17** 0.15** 0.18** 0.16** 0.16** 

 (0.04) (0.06) (0.07) (0.06) (0.06) (0.07)  (0.06) (0.07) (0.07) (0.07) (0.08) (0.08) 



36 

 

Debt 0.10** 0.10** 0.09** 0.09** 0.08** 0.08**  0.18*** 0.13*** 0.13*** 0.13*** 0.14*** 0.14*** 

 (0.04) (0.05) (0.04) (0.04) (0.04) (0.04)  (0.05) (0.04) (0.05) (0.04) (0.05) (0.05) 

Size -0.01 -0.00 -0.01 -0.00 -0.02 -0.01  -0.30*** -0.21*** -0.17*** -0.15*** -0.15*** -0.13*** 

 (0.04) (0.03) (0.03) (0.03) (0.02) (0.02)  (0.08) (0.07) (0.05) (0.05) (0.05) (0.04) 

Constant -0.07 -0.19 0.02 -0.18 0.14 -0.04  4.19*** 2.90*** 2.31*** 2.01*** 2.04*** 1.61*** 

 (0.62) (0.52) (0.53) (0.48) (0.38) (0.39)  (1.12) (1.00) (0.77) (0.77) (0.76) (0.62) 

Observations 554 549 548 548 549 549  725 718 718 717 718 717 

Year effect Yes Yes Yes Yes Yes Yes  Yes Yes Yes Yes Yes Yes 

AR(2) -0.116 0.246 -0.264 -0.298 -0.108 0.118  -0.216 -1.206 -1.425 -0.999 -1.446 -1.166 

Sargan test 63.35 85.70 87.71 95.63 90.47 108.0  64.86 97.81 93.06 113.1 97.34 117.6 

p-value Sargan 0.293 0.489 0.428 0.755 0.407 0.563  0.250 0.223 0.336 0.585 0.233 0.442 

This table reports the estimation results of eq(3) for unconstrained firms using the System-GMM estimator. Robust standard errors are shown in parentheses. See appendix A 

for variables definitions. The sample comprises 399 Brazilian public firms and cover 1997 through 2007. ***, **, * indicate significance at 1%, 5% and 10%, respectively.  
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TABLE 4 

The effect of family-pyramidal ownership in investment-cash flow sensitivity 

  Constrained firms  Unconstrained frms 

Variables 
KZFC  WWFC  KZFUC  WWFUC 

(1a) (2a) (3a)  (4a) (5a) (6a)  (1b) (2b) (3b)  (4b) (5b)  (6b) 

CF 0.25*** 0.25*** 0.25***  0.11* 0.08 0.09  0.20 0.25* 0.23*  0.50** 0.53** 0.65*** 

 (0.08) (0.08) (0.08)  (0.07) (0.07) (0.06)  (0.15) (0.13) (0.12)  (0.20) (0.22) (0.25) 

PD 0.11    0.10    0.14    0.22**   

 (0.10)    (0.09)    (0.09)    (0.10)   
CF*PD -0.17**    0.07    -0.18    -0.44*   

 (0.09)    (0.10)    (0.19)    (0.24)   
PD*FD  0.08    0.10    0.24***    0.30**  

  (0.11)    (0.09)    (0.09)    (0.12)  
CF*PD*FD  -0.12    0.07    -0.36**    -0.55**  

  (0.10)    (0.10)    (0.17)    (0.26)  
PD*(1-FD)  0.08 0.11   0.10 0.09   0.11 0.10   0.26** 0.33** 

  (0.10) (0.08)   (0.10) (0.09)   (0.08) (0.08)   (0.11) (0.13) 

CF*PD*(1-FD)  -0.21* -0.21**   0.15 0.13   -0.12 -0.08   -0.48* -0.61* 

  (0.11) (0.09)   (0.15) (0.14)   (0.19) (0.18)   (0.27) (0.32) 

PD*FD*(High_div)   0.08    0.05    0.21**    0.30*** 

   (0.13)    (0.13)    (0.09)    (0.11) 

CF*PD*FD*(High_div)   -0.16    0.04    -0.33*    -0.63*** 

   (0.11)    (0.10)    (0.18)    (0.23) 

PD*FD*(Low_div)   0.21*    0.12    0.22**    0.52*** 

   (0.12)    (0.09)    (0.09)    (0.17) 

CF*PD*FD*(Low_div)   0.07    0.21    -0.29    -0.80** 

   (0.14)    (0.13)    (0.18)    (0.39) 

Ii,t-1 -0.18* -0.20* -0.19**  -0.02 -0.04 -0.03  0.01 -0.01 0.01  -0.21 -0.13 -0.12 

 (0.10) (0.10) (0.09)  (0.10) (0.11) (0.12)  (0.10) (0.08) (0.08)  (0.14) (0.13) (0.13) 

(Ii,t-1)2 0.12 0.13* 0.13*  0.02 0.03 0.02  -0.13 -0.09 -0.10  0.09 0.01 -0.01 

 (0.08) (0.08) (0.07)  (0.09) (0.09) (0.10)  (0.12) (0.11) (0.11)  (0.10) (0.10) (0.11) 

SG 0.04 0.03 0.02  -0.04 -0.06 -0.09  0.21*** 0.23*** 0.23***  0.15* 0.15** 0.18** 

 (0.05) (0.06) (0.05)  (0.07) (0.07) (0.06)  (0.07) (0.06) (0.06)  (0.07) (0.08) (0.09) 

Debt 0.15*** 0.15*** 0.14***  0.13*** 0.13*** 0.12***  0.08* 0.08** 0.09**  0.13*** 0.11*** 0.10* 

 (0.04) (0.04) (0.04)  (0.02) (0.03) (0.03)  (0.04) (0.04) (0.04)  (0.04) (0.04) (0.05) 

Size  -0.09** -0.06** -0.02  -0.02 -0.03 -0.04  -0.01 0.00 -0.00  -0.15*** -0.13** -0.12** 
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 (0.04) (0.03) (0.02)  (0.04) (0.04) (0.03)  (0.02) (0.02) (0.02)  (0.06) (0.06) (0.05) 

Divergence -0.24 -0.25 -0.16  -0.52*** -0.45** -0.34*  -0.08 -0.17 -0.16  -0.09 -0.05 0.08 

 (0.20) (0.16) (0.16)  (0.20) (0.19) (0.20)  (0.18) (0.15) (0.15)  (0.17) (0.16) (0.15) 

CG 0.13* 0.13** 0.14**  0.11* 0.08 0.09  0.09 0.06 0.07  0.03 0.04 0.04 

 (0.07) (0.06) (0.07)  (0.06) (0.07) (0.08)  (0.07) (0.06) (0.06)  (0.06) (0.06) (0.05) 

Constant 0.74 0.42 -0.22  -0.13 -0.06 0.44  -0.04 -0.28 -0.22  2.00** 1.57* 1.30* 

 (0.53) (0.37) (0.30)  (0.51) (0.44) (0.41)  (0.42) (0.42) (0.40)  (0.84) (0.85) (0.67) 

Observations 520 519 519  611 611 611  549 549 549  718 717 717 

Year effect Yes Yes Yes  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

AR(2) 0.264 0.502 0.345  -0.0372 -0.264 -0.267  -0.189 0.0454 0.0867  -1.262 -1.210 -1.449 

Sargan 92.91 104.3 114.3  92.17 105.6 119.8  94.63 102.1 102.7  95.42 115.4 126.1 

p-value Sargan 0.340 0.419 0.395  0.359 0.385 0.362  0.295 0.478 0.724  0.276 0.189 0.226 

This table reports the estimation results of eq(4) using the System-GMM estimator. Robust standard errors are shown in parentheses. See appendix A for variables 

definitions. The sample comprises 399 Brazilian public firms and cover 1997 through 2007. ***, **, * indicate significance at 1%, 5% and 10%, respectively.  
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