
 

 

 

 

 

Abstract1 

This paper explores the incentives and effects of business groups in Ecuador. Business groups can be used to 

transfer resources among member firms. Such transfers can either take the form of tunneling wherein earnings 

are transferred to affiliated firms where controlling shareholders have greater cash flow rights or they can be 

used as a form of internal capital markets. This paper uses a unique dataset of Ecuadorian firms to analyze the 

transmission of profit shocks and investment across firms both for stand alone and group firms to assess the 

existence and magnitude of tunneling and the use of internal capital markets. To our knowledge this analysis 

constitutes the first of its kind for Latin American Business Groups. The results support the extensive transfer 

of income in Ecuadorian business groups. About 70% of the profits of the average group firm appear to be 

transferred to affiliates, although only about half of this transfer is reflected in the financials of the receiving 

companies. The evidence indicates that a substantial portion of these transfers are tunneling. The paper, 

however, also evaluates alternative explanations for these transfers, and the evidence shows that there is a 

highly significant but small effect of these transfers on investment in the receiving firm, offering some support 

for the usage of internal capital markets. 
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I. Introduction 

Business groups are corporate organizations found in many economies. The set of firms in the group reflect a 

complex network of ownership rights among firms belonging to the same family or related parties. This paper investigates 

the motivation and impact of business group structures in Ecuador. Specifically, the analysis examines the extent to which 

firms in business groups transfer profits from one firm to others in the group, either because of greater ownership rights 

elsewhere in the group, or to enhance investment through the use of internal capital markets. 

The study of business groups in developing economies is important because of the major role they play in these 

economies and the resources they command. Numerous researchers have addressed various issues including the origin of 

business groups, the differences in firm performance as compared to stand-alone firms, the incentives of shareholders, and 

the impact of these firms on resource allocation.
2
 These groups have been empirically studied in several East Asian 

countries as well as in some European economies.
3
 This is the first analysis that explores the financial relationships within 

these firms, including tunneling and the use of internal capital markets, in Latin America.  

Several hypotheses have emerged to explain the role of business groups generally, and of pyramids more 

specifically. The most commonly cited reasons include both the tunneling and the internal capital markets hypotheses. Both 

of these theories predict the transfer of income among business group firms. They differ, however, regarding the motivation 

for these transfers and their efficiency implications. Other theories include the co-insurance and tax avoidance hypotheses, 

but these lie outside the scope of this study. 

This research contributes to the business groups’ literature in several ways. First, it is the first such study for Latin 

America in general, and Ecuador in particular. Second, the richness of the ownership data permits a more accurate test for 

tunneling. Pyramidal and horizontal group firms are separately identified.
4
 Our data permit a test of tunneling to be 

performed using the actual, observed ranking of a firm in the pyramid instead of using a proxy for the firm’s level.
5
 Third, a 

                                                           
2
 See for instance Khanna and Palepu (2000), Feenstra et al. (2003), Morck and Yeung (2003), Cestone and Fumagalli (2005), Khanna 

and Yafeh (2007), among others. 
3 Studies investigating business groups in Asia include Claessens et al. (2000), Hoshi et al. (1991), and Lemmon and Lins (2003) while 

Barca and Becht (2001), Faccio and Lang (2002), and Aganin and Volpin (2005) investigate business groups in Europe. 
4 Most of the previous work has assumed that all firms in groups were organized as pyramids. In this case, about 50% of the set of group 

firms belong to pyramids. 
5
 For instance, Bertrand et al. (2002) use director’s cash flow rights to proxy for pyramidal level. The authors argue that controlling 

shareholders choose to place firms where they have greater holdings at the top of the pyramid.    
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direct test of the internal capital markets hypothesis is constructed by taking advantage of the variation in stand-alone, 

group, and pyramidal firms’ liquidity and the impact of the variation in cash flow on investment decisions.  

The tunneling test is constructed following Bertrand et al. (2002). The methodology measures the impact of 

industry shocks on the profits of group and non-group firms. The paper also explores the internal capital markets hypothesis 

by measuring the relationship between investment and cash flow. This relationship has been widely used in the corporate 

finance and industrial organization literature. Here we follow Hoshi et. al. (1991) and Shin and Park (2003) by examining 

the investment impact of a firm’s own liquidity as well as the liquidity of group members.  

This paper econometrically tests both the tunneling hypothesis and the internal capital market hypothesis as 

explanations for group organizational structures in Ecuadorian business groups. The paper finds evidence supporting both 

hypotheses. On average, the reported profits of group firms respond less to industry profit shocks than do the profits of 

comparable stand-alone firms, consistent with the presence of tunneling.
6
 Reported profits of group firms, moreover, 

significantly respond to industry profit shocks experienced by other members of the same group. Hence there is strong 

support for the hypothesis that group firm transfer resources.  

Turning to the internal capital markets hypothesis, the results show a differential sensitivity of investment to firm 

level cash flow for group firms as compared to stand-alone firms. That is, group firms invest less of their own cash flow but 

augment investments by using cash flow of other group members. These results indicate that some of the transfer of income 

appears to be used as a form of an internal capital market. The magnitude of these effects, however, is small, indicating that 

tunneling is a more important factor than internal capital markets. 

The rest of the paper is organized as follows. Section 2 presents a literature review on pyramidal ownership and 

background information on Ecuadorian business groups. Section 3 discusses theoretical and methodological issues. Section 

4 discusses the data. Section 5 presents the primary results. Section 6 concludes. 

 

II. Literature Review and Background 

a. Literature Review 

The economic role of business groups has generated a large, active literature. Central issues addressed in the 

literature include tunneling and internal capital markets. Several authors have examined the tunneling hypothesis. For 

                                                           
6
 See also Bertand et. at. (2002) who reach a similar conclusion for Indian business groups. 
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instance, Bertrand et al. (2002) develop a method to track tunneling within a pyramid. They find evidence that supports the 

existence of tunneling in Indian Business Groups. They conclude that money flows from firms located lower in a pyramid to 

higher firms where the controlling group has greater ownership rights.  Johnson et al. (2000) examine different forms of 

tunneling and the legal issues that surround them in European countries. Their main findings emerge from the discussion of 

legal cases in countries with different law backgrounds (civil law vs. common law). They conclude that the ability to 

expropriate minority shareholders depends primarily on the legal system rather than the stage of development. 

Following a different approach, Bae, Kang and Kim (2002) analyze the changes in chaebols’ value in South Korea 

when a group member acquires another firm. They find that the value of the acquiring firm falls, likely harming minority 

shareholders, but with an increase in the value of affiliates. They conclude that these effects indicate the presence of 

tunneling, where affiliates reap a portion of the value of the acquired firm.  

Baek, Kang and Lee (2006) examine the presence of tunneling in Korean business through a different mechanism, 

focusing on private security offerings. According to their hypothesis, this private financing strategy involves different forms 

of tunneling, such as the under-pricing of shares to benefit controlling shareholders, or overpricing of shares to transfer 

value from poorly performing firms to better performing firms in the same group. They analyze how various episodes of 

private offerings affect firm value. They find a large and significant tunneling effect in chaebol affiliated firms.  

A significant limitation in this literature concerns the possible endogeneity of business group affiliation. 

Researchers have generally assumed that group affiliation is exogenous. More recently, Khanna and Yafeh (2007) provide a 

detailed discussion of this issue and emphasize the need to address endogenous group formation. Almeida et al. (2008) 

follow this line of research by developing a formal model to deal with endogeneity using a sample of Korean chaebol firms. 

They observe the addition of new firms to business groups and conclude that the expected profitability of an acquisition and 

its capital requirements influence the decision regarding where to place a firm in a pyramid.
7
  

The internal capital market hypothesis originates in the industrial organization and the corporate finance literatures. 

Fazzari, Hubbard and Petersen (1987) examine the sensitivity of investment to cash flow in a set of firms split according to 

their level of financial constraints. Their results show that while investment of more financially constrained firms is 

sensitive to their available cash flows, for firms with lesser financial constraints the relationship becomes small or 

insignificant. 
8
  

                                                           
7
 This is at odds with the tunneling hypothesis, according to which pyramids are created to separate ownership and control. Hence, group 

firms are less profitable because of their pyramidal status. 
8 Financially constrained firms are those with permanent higher costs of, and restricted access to, external financing. 
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It is quite plausible that business group firms will be less financially constrained due to their access to the cash 

flows of the whole group.  Hoshi et al. (1991) estimate the sensitivity of investment to cash flow of the group in Japanese 

keiretsu. They find that investments by independent firms are sensitive to liquidity, whereas for group affiliated firms this 

sensitivity is insignificant. Shin and Park (2003) perform a similar analysis for Korean chaebols. They also find that internal 

capital markets in chaebols reduce the existing financing constraints of group firms. Overall, these studies support the view 

that capital market imperfections affect real variables in that an increase in liquidity for financially constrained firms has a 

positive impact on investment. 

 

b. Background: Ecuador 

Before turning to the theory, it is important to briefly discuss Ecuador and the role of business firms in that 

country. Business groups in Ecuador are an important feature of the economic landscape. Our analysis identifies 42 business 

groups that together account for a substantial share of GDP, about thirty five percent. For example, Morck and Yeung 

(2003) claim that most large firms in Ecuador and other countries are organized as business groups controlled by a few 

wealthy families. “Firms controlled by the Noboa family provide the incomes of about three million of Ecuador’s eleven 

million people. The family’s banana operations alone, which account for 40% of Ecuador’s banana exports, generate about 

5% of the country’s GDP.”
 9

 Ecuadorian business groups are predominantly family firms with concentrated family 

ownership, management, and control.
10

 Ownership structures are complex, and crossholdings and pyramids are common.  

The role of business groups in the Ecuadorian economy has been the subject of debate. For example, some argue 

that groups are overly integrated into financial institutions and government. In contrast, Arosemena (2001) argues that 

economic uncertainty and instability dampen the ability of individuals and firms to trust institutions in Ecuador. Hence, 

business groups provide an opportunity for relational contracting and the more efficient allocation of resources. In this 

context the study of business groups, and the extent to which they use tunneling or internal capital markets, is crucial to 

understand the role business groups play in this economy. 

 

 

                                                           
9
 From De Cordoba, J. Heirs battle over empire in Ecuador. Wall Street Journal, December 20, 1995. 

10
 According to Haber (2002) concentrated ownership is very common in Latin American economies as a byproduct of French law. 

Family in the management is an issue that has been widely analyzed in the literature. See for instance Claessens et al. (2000) for the case 

of 9 East Asian economies; Faccio and Lang (2002) for the case of 13 Western European economies. Also, there is a potential impact on 

the firm value due to the allocation of family members in the management as analyzed in Amit and Villalonga (2006). 
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III. Theory and Methods 

This section describes the basic methods we use to investigate tunneling and internal capital markets. The methods 

explained below have been widely used in the literature. 

a. Tunneling 

Our basic framework follows that of Bertrand, Mehta, and Mullainathan (2002) who provide a basic methodology to 

measure the existence and extent of tunneling in business groups. The outflow of cash from individual business group 

members is measured econometrically by analyzing the propagation of exogenous industry shocks on a firm’s own profits 

and ultimately on the profits of other firms in the group.
11

 The underpining of this approach is that shocks represent changes 

in expected profits; the analysis identifies tunneling as the differential impact of shocks on the profits of groups versus 

stand-alone firms.  

More specifically, since only group firms can transfer profits among affiliates, when there is tunneling, there will be a 

difference between the measured profit impact on group and stand-alone firms. That is, following a shock to industry 

profits, stand-alone firms as the control should experience a one-to-one responsiveness to shocks. If group firms tunnel, 

their response will be less than one-to-one. To test for these effects we estimate the following equation 

I
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where jt  represent profits for firm j in period t, 
I

t  are profits for industry I in period t, G  equals one for group firms 

and is zero otherwise, and 
I

jtX represent control variables such as age and assets.  
t  and 

j

o represent firm and time 

dummy variables. 

Under this specification, the firm’s profits should change one-to-one with changes in industry profit rates. The 

interaction term captures the differential sensitivity of group firms to the shock. A negative sign on the coefficient for group 

                                                           
11

 The shocks are computed as the product of the firm’s total assets and an asset-weighted average of the return for all firms in the 

industry, excluding the firm itself. For details see Bertrand et al. (2002) 
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firms will indicate that group firm measured profits use less than those of stand-alone firms, indicating that profits are being 

“tunneled” to elsewhere in the group. 

Additional predictions are tested by modifying the basic specification. To test the prediction that within a group the 

aggregate shock of other firms affects the profits of the firm, the following specification is estimated,

 

I

jt

T

t

t

jt

G

t

I

t

j

ojt uX  
1

321      (2) 

where 
G

t is summation of the average industry profits for all industries in which the group participates, excluding the 

industry of firm j.  

One distinguishing feature of tunneling regards the direction of income flows.  In particular, tunneling predicts that 

resources will flow upward in a pyramid ending up in firms toward the top where the cash flow rights of the controlling 

group or family are greater.  To investigate this issue, we first used our data to assess pyramid level for those groups where 

pyramids could be identified. 

In a pyramid, industry shocks realized by firms lower in the pyramid should be strongly transmitted upward in the 

pyramid.  In contrast, shocks to firms at the top should be more weakly transmitted downward, if at all.  These propositions 

can be tested using the following specification: 
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where 
HG

t

, represents the sum of average industry profits for group firms high in the pyramid, and 
LG

t

, represents the 

same sum for firms low in the pyramid. 

 The prediction that income flows from the bottom to higher in the pyramid can be tested by separately estimating 

(3) for firms at the top of the pyramid and for firms at the bottom.  A larger and more significant impact of the shocks of 

firms at the bottom of the pyramid on projects of firms at the top is predicted by the tunneling theory. 

b.  Internal capital Markets 

We now turn attention to the method for assessing the usage of internal capital markets in Ecuadorian business 

groups. The underpinning of the methodology, which follows the industrial organization and finance literatures, is to 

estimate the responsiveness of investment to cash flow. The reason is that when firms face liquidity constraints investment 

will respond more strongly to cash flow. The analysis then separately estimates the impact of cash flow on investment for 
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group and non-group firms. If group firms use internal capital markets then controlling shareholders will reallocate profits 

to firms with more profitable investment opportunities. Such reallocation will lessen the linkage between cash flows and 

investment. 

The standard equation showing the relationship between cash flow and investment in equation (4) below is 

modified to account for separate effects for group and stand-alone firms: 

(4) 

 

where Ijt is investment for firm j at time t, Kjt is total assets, CFjt is cash flow, and xjt are controls. To account for scale, the 

key variables are normalized dividing by firms’ assets in the previous period. The key modification in equation (4) is an 

interaction term between group membership and cash flow. The internal capital markets hypothesis is that 2 will be 

negative, reflecting smaller liquidity constraints for groups firms. 

The analysis also investigates the use of internal capital markets by examining the relationship between investment 

and firm wide cash flow. We constructed a variable of the sum of group cash flows, excluding firm j cash flows, and 

included that variable in the investment equation. The purpose of the additional variable is to determine how the availability 

of resources from elsewhere in a group influences the investment decision of other group firms. If business groups make use 

of internal capital markets, affiliated firms will presumably be sensitive to the cash flow of other group firms as well as to 

its own. 

A serious limitation of this method is the potential endogeneity of the cash flow variable, because the coefficient 

estimate will overstate the impact of cash flow on investment.
12

 The quality of investment opportunities is an omitted 

variable that could be related to both liquidity and investment. That is, successful projects usually generate large amounts of 

cash, and their investment opportunities are better, requiring higher investment levels.  

 In conclusion, this methodology provides a test for the existence of internal capital markets in Ecuadorian business 

groups, under the conditions described above. The following section describes the data used in the analysis. 

 

 

 

                                                           
12

 However, when looking at different equations for two different groups of firms, if the bias is similar for the two groups’ coefficients, 

analyzing the difference between them may alleviate this problem. See Hoshi et al. (1991). 
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IV. Data 

a. Data overview 

 

This study uses data developed by the Ecuadorian Internal Revenue Service (EIRS). These data are particularly 

useful because in the late 1990s EIRS began a program to systematically identify business groups and their affiliates. The 

project was designed to facilitate tax collection. EIRS used financial statements and trade records to establish  

linkages.
13

  

The dataset was obtained from the Superintendencia de Compañías, a government regulatory agency in Ecuador. 

The final dataset consists of financial and ownership information on 42 major business groups, 6,559 stand-alone and 621 

group firms observed during the 2000-2005 period. Further details of data are discussed in Appendix A. 

Two different types of business groups’ ownership structures are identified in the data, horizontal and pyramidal. A 

business group is a set of related firms sharing common ownership and control. A family is typically the controlling 

shareholder, and it can own firms either directly or indirectly. A pyramid exists when one or more firms owned by the 

family own another firm. Such a structure permits the owner at the top to potentially exercise control rights that exceed its 

residual ownership share in the firm at the bottom of the pyramid. In contrast, a horizontal structure occurs when a family 

member directly holds shares of the firm.  

The data contain detailed ownership information that permits identification of pyramidal group firms in 2006.
14

 

Ownership data were used to construct actual pyramids and classify firms according to their observed level within the 

pyramid.
15

 The data exhibit a wide range of ownership structures. About half of the business group firms are pyramidal 

while the rest are horizontal. This variation permits the comparison of the different structures and to develop the tests for the 

motivation to adopt certain ownership arrangements.  

b. Summary Statistics 
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 Note that EIRS defined business groups “a set of natural or legal persons such that, through any kind of connection direct or indirect, 

are able to exert control over the economic activity of related companies. This definition fits the standard use of the tem in the literature. 

Source: IRS “Grupos Economicos” (2008). 
14

 Unfortunately detailed ownership information is only for 2006, which mean changes in ownership cannot be observed. The analysis 

assumes that there were not meaningful changes in ownership from 2000 to 2006. 
15

 The classification of firms as pyramidal was made on the basis of the ownership information. The position or rank assigned to each firm 

is the directly observed to simplify the analysis.  
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Table 1 presents summary statistics for all firms, and broken down into group and non-group categories. The data 

show statistically significant differences between group and non-group firms in nearly all characteristics. The economically 

significant differences, however, primary relate to size, including both sales and assets. Interestingly, in other respects the 

firms are similar when one accounts for size differences.  

 An important aspect of group firms is off-shore ownership including both the presence of any off-shore owner and 

the percentage ownership. There are substantial differences in off-shore ownership for group and non-group firms. About 

46% of the group firms have at least one shareholder in an off-shore jurisdiction contrasting with only nine percent for non-

group firms. Off-shore owners also hold an average share of thirty four percent in group firms but only about nine percent 

of non-group firms. 

Since the ownership structure may play a bigger role among group firms the statistics for horizontal and pyramidal 

firms are shown in Table 2. According to these figures, pyramidal and horizontal group firms have significant size 

differences. The differences in family ownership patterns are also important.
16

 There is a significant difference between 

family shareholdings for pyramidal and non-pyramidal firms of about 32 percentage points.  

 Finally, statistics according to the firm’s level in a pyramid are presented in Table 2. Direct family shares decrease 

with the ranking.
17

 Moreover the magnitude of total family holdings is over 60% for firms that are not at the top. This result 

supports the idea that the family keeps control rights without large entitlement to the firms’ cash flow.
18

 The financial 

variables such as assets, profits, and sales, seem to decrease as one goes down in the pyramid. Moreover, there is a 

consistent differential pattern in most variables between firms at the top and firms at the bottom.  

 In summary, there are significant differences in the size and ownership variables between group-affiliated and 

stand-alone firms in this economy. Likewise, the statistics also reveal differences in pyramidal versus horizontal firms’ 

characteristics that will matter in the subsequent analysis.  
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 Each business group in the sample is identified with a family name. Direct family shareholding is the total share of the company in the 

hands of individuals with the family name. Pyramid shareholding is the total share of the company owned by related companies, or 

indirectly by the family.  
17 Level 1 indicates firms at the top and level 4 indicates firms at the bottom of the pyramid. 
18

 A standard benchmark for the control of the firm is 50% of the ownership. 
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V.  Results  

a.  Tunneling 

This section discusses the results on the tests of tunneling in Ecuadorian business groups. A panel data model for 

specification (1) is estimated with 37,899 firm-year observations. Firm fixed effects and year dummies are included and 

standard errors are clustered to account for serial correlation.  

Equation (1) above posits a relationship between firm profits and shocks to industry profits, hypothesizing 

differential effects for stand-alone and group firms. Estimates for equation (1) are shown in Table 4. According to the 

results, the average firm receives an increase of 0.87 dollars in its own profits in response to a one dollar change in average 

industry profits (shock).
19

 These results indicate a strong relationship between firm and industry profits for independent 

firms. In contrast, industry shocks are transmitted much more weakly to group firms. The interaction term between industry 

profits and an indicator variable for group firms measures the differential impact on group and non-group firms. A 

significant and negative value of -0.698 confirms a substantially smaller increase in firm profits in response to an industry 

change in profits (shock) for group firms. These figures suggest a very modest response of 0.17 dollar increase in firm 

profits in response to an increase in industry profits for group affiliated firms. These results strongly support the hypothesis 

of a significant amount of tunneling or other reallocation of resources. 

The impact of reallocation, moreover, is quite large in that more than eighty percent of firm profits, at least as 

measured by the stand-alone firm coefficient, are not reported as profits at the firm level.  When a control for age is 

included, the shock coefficient is reduced in magnitude and significance, but the results still support the tunneling 

hypothesis. The industry profit coefficient which measures the industry impact on profits for non-group firms falls to 0.456, 

but remains highly significant. The effect for group firms remains economically and statistically much smaller, and in fact 

the effect on group firm profits remains significantly less than for stand-alone firms but actually becomes insignificantly 

different from zero. Hence, the differential and smaller impact of the shock for group firms is robust and supports the 

proposition that firm profits are reallocated to other group members. 

Next, equation (2) includes a variable measuring the profits realizations of the industries of other firms in the 

group. To the extent that tunneling exists, industry profit changes for other group members should increase realized profits 

                                                           
19

 It is assumed to be close to 1 in absence of any diversion, tunneling, or dissipation of profits. 
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for remaining group members. The results presented in Table 5 support this proposition. A one dollar shock to related firms’ 

earnings increases the firm’s profits by 2.3 cents. With an average of 15 firms in a group, the estimate of diverted money 

that is showing up in related firm profits within the group is slightly more than 30 cents. Hence nearly half of the profits that 

appear to go unreported for group firms appear to be reported as earnings in related firms. The difference could represent 

inefficiency or they could represent income that simply goes unreported.
20

 

The positive impact of the shock of affiliates is not only consistent with the tunneling hypothesis. It confirms that 

resources are flowing within the group without indicating the direction. Hence it could also support to some extent the 

existence of internal capital markets. We investigate this issue below. 

The next issue concerns income flows within a pyramid. To investigate this issue firms were first classified 

according to position within the pyramid. Firms at the top of the pyramid were classified into one group, while firms 

elsewhere in the pyramid were classified into another. There was insufficient data to statistically identify a more refined 

classification. Non-pyramidal firms were excluded.   

Table 6 shows that shocks of firms lower in the pyramid affect other group firm profits, with a coefficient of 0.028. 

Hence, a shock to lower firm profits results in an increase in profits to other firms in the pyramid of about 2.8 cents of a 

dollar. This effect is large, accounting for nearly half of the measured profit impact of shocks for non-group firms as 

described above. These results indicate that a substantial portion of profits from firms lower in a pyramid are reallocated 

elsewhere within the pyramid.  

The results are weaker for firms at the top of the pyramid. The point estimates ranges between 0.013 and 0.014, but 

the coefficient is insignificant. Formally, this means that one fails to reject the hypothesis of no tunneling for firms at the top 

of the pyramid, which is consistent with the theory. This result, however, turns on a lack of statistical significance as 

illustrated by the fact that one also cannot reject the hypothesis that the coefficient for firms at the top of the pyramid is the 

same as the coefficient for firms elsewhere in the pyramid. Still, the point estimates indicate a smaller effect for firms at the 

top and the results strongly confirm that there is tunneling from firms lower in a pyramid to elsewhere. In conclusion, this 

evidence supports an extensive amount of tunneling in Ecuadorian groups.  

There are several issues that could limit the reliability of these results. The data contain only a single, self-reported 

SIC code, presumably the one best describing the firm’s activities. A more detailed listing of SIC codes would be 

preferable. Perhaps more important, the analysis above treats business groups as exogenous. If firms strategically self-select 

                                                           
20

 Note that if one uses the estimate of $0.46 for stand-alone firms, there remain significant unreported earnings. 
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into business groups, the group indicator variable becomes endogenous. However for the current analysis exogenous group 

affiliation is assumed. 

b.  Internal Capital Markets 

This section explores an alternative explanation for the flow of resources among Ecuadorian business group firms. 

We follow the corporate finance and industrial organization literature to test the use of internal capital markets by 

examining the sensitivity of investment to cash flow. This sensitivity can shed light on the impact of financial constraints on 

firms’ capital expenditure decisions. When financial constraints are binding, there will be a strong relationship between cash 

flow and investment. We examine this relationship in general and whether it differs for group firms. We use group 

affiliation to measure better access to capital and the lessening of financial constraints as compared to non-group firms. 

Hence, we interpret the differential sensitivity of business group firms as a measure of the role of internal capital markets 

within business groups. 

Equation (4) above provides our estimating equation to investigate this relationship. It can be estimated using our 

data on Ecuadorian firms. Table 7 presents the empirical results, which include OLS estimates and a dynamic panel data 

model. The dynamic model accounts for persistence in investment decisions over time. We also include firm and year fixed 

effects.  

The results in Table 7 support liquidity as a significant determinant of investment, by showing a strong, significant 

relationship between cash flow and investment. Regardless of specification, the results indicate that the sensitivity of 

investment to cash flow is about 0.14 to 0.15 for the average stand-alone firm.  More important, the results show substantial 

differences between group and stand-alone firms. In particular, the estimates for the dynamic panel estimation indicate that 

this sensitivity is close to 0.07 for group affiliated firms. These results support the hypothesis of less binding financial 

constraints for group firms and the potential use of internal capital markets in Ecuadorian business groups.  

The results include specifications with controls for investment opportunities, required to alleviate the potential 

omitted variable bias.
21

 The results show that lagged industry ROA has a positive and significant impact on investment. 

Lagged sales growth is used an alternative control for investment opportunities, following Shin and Stulz (1998). Here the 

coefficient of this variable is not significant. The addition of the controls to the regression does not affect the estimates of 

                                                           
21

 These measures are constructed from accounting measures, which are the best available. In some studies, investigators measure value 

and investment opportunities using Tobin’s q. That measure is not available for the large majority of firms in our sample because of the 

small fraction of public firms in the economy. 
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investment sensitivity to cash flow in neither of the models. In conclusion, these results provide evidence on differential 

responses to liquidity between group and non-group firms regardless of differences in business opportunities.  

The source of these differences is presumably the use of internal capital markets within business groups, an issue 

that we explore below. The analysis follows equation (4) modified to introduce the aggregate group liquidity term. We just 

showed that the investment of stand-alone firms is highly sensitive to their liquidity. Business group firms’ investment, on 

the other hand, responds less to cash flow changes. That is, group affiliates possibly take advantage of the ability to transfer 

resources to more profitable uses. Hence, we test for the existence of internal capital markets by including the response of 

investment to individual and aggregate liquidity separately. The group liquidity coefficient potentially captures the amount 

of resources reinvested in other group members’ projects. 

The results in Table 8 show that the investment sensitivity to own cash flow decreases from 0.07 to 0.05 when we 

control for group liquidity in the investment equation. The coefficient for aggregate liquidity of other group members is 

small but significant to explain the average group firm’s investment. That is, the investment of a group firm is sensitive to 

the available cash flow of other group members as predicted by the internal capital markets hypothesis. To further explore 

the implications of this result we relate these results to the ownership structure. 

The set of group-affiliated firms is split into pyramidal and horizontally owned firms to investigate differences in 

the investment sensitivity. In the case of pyramidal firms, a highly significant effect of the cash flow of other group 

members shows consistency with the internal capital markets hypothesis. This result points out the existence of internal 

capital markets within pyramidal group firms, that is, the transfer of resources takes place mostly through pyramids. 

The own cash flow coefficient is affected by the introduction of group liquidity even more in the case of pyramidal 

firms. The investment to cash flow sensitivity is significantly larger than the value for the average group firm. It appears 

that pyramidal firms rely more on their own liquidity and the liquidity of affiliates than directly owned group firms. 

Horizontally owned group firms probably have to search for external sources of financing for their projects. This result is 

consistent with ownership patterns of horizontally owned group firms, whose total family share is significantly lower than 

for comparable pyramidal firms.
22

 

The role of investment opportunities, assuming that they are adequately captured by lagged ROA, also differs for 

pyramidal and horizontal firms. We include this variable to net out the effect of cash flow on investment. The coefficient is 

highly significant in the case of horizontal firms. That is, the use of internal capital markets in horizontal structures is 

                                                           
22

 See Table 2. 
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uncertain but investment opportunities matter for these firms as opposed to pyramids, where this effect seems negligible. In 

any case, the existence of internal capital markets is supported by the evidence provided here, especially in the case of 

business group pyramidal firms.  

The potential selection of firms into pyramidal and horizontal ownership is a limitation to the analysis. For 

instance, if investment requirements are different between these two groups, the controlling family may be intentionally 

placing firms in pyramidal structures. A more adequate approach, for future reference, would be to use a model that 

accounts for this selection effect.
23

  

 

VI. Conclusions 

The practice of tunneling and the use of internal capital markets can be confused because both argue the existence 

of resources transfers between group affiliated firms. However, they differ in terms of the shareholders’ incentives and the 

patterns they show in the flow of money. We contrasted two different hypotheses on the motivations for the transfer of 

resources within business groups. The results provide evidence that strongly supports the tunneling hypothesis. The 

differential sensitivity to industry shocks between group and stand-alone firms reveals an enormous amount of tunneling.  

The internal capital markets analysis points out certain issues. The lower investment sensitivity of business group 

firms as compared to stand-alone firms indicates a difference in the degree that financial constraints bind for each group. 

The small but significant impact of aggregate group cash flow on firm’s investment provides some support for the use of 

internal capital markets, although not in the same extent as tunneling. 

 Most of the studies in Business Groups have focused in the analysis of these institutions role in countries as India, 

Korea, and Japan, as well as certain European economies. The application of this methodology to Latin American 

economies increases the knowledge of business groups and their implications in this specific region.  
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Table 1 

Summary Statistics 

 

 All Stand Alone Group 

Assets* 1,339 

(6,642) 

890 

(4,249) 

5,847 

(16,800) 

EBIDTA* 99 

(1,022) 

66 

(735) 

426 

(2,444) 

Investment* 73 

(836) 

55 

(684) 

254 

(1,706) 

Cash Flow* 132 

(1,530) 

87 

(1,169) 

570 

(3,412) 

ROA* 0.062 

(0.162) 

0.063 

(0.164) 

0.051 

(0.142) 

Sales Growth 0.190 

(0.982) 

0.194 

(0.994) 

0.152 

(0.859) 

Age* 16.240 

(11.243) 

15.740 

(10.858) 

21.254 

(13.578) 

Capital intensity* 10.990 

(15.076) 

10.770 

(14.897) 

13.731 

(16.920) 

Ownership Concentration* 6,502     6,487 6,660 

 (2,995) (2,985) (3,086) 

Off-shore Dummy* 0.118     0.086 0.456 

 (0.323)           (0.281)           (0.498) 

Off-shore Shareholding* 0.079    0.054     0.342     

 (0.246)           (0.205)           (0.426) 

Observations 37,899 34,464 3,435 

Firms 7,180 6,559 621 

Financial variables are expressed in thousands of dollars.  

* Mean comparison test:  Significant at 1%  

Sample Period: 2000-2005. Source: Superintendencia de Compañías del Ecuador. 
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Table 2 

Summary Statistics 

 Horizontal versus Pyramidal (Top and Bottom) Group Firms 

 

 Horizontal Pyramid Top Bottom 

Assets* 3,537 

(13,600) 

8,108 

(19,200) 

13,100 

(28,200) 

5,651 

(11,800) 

EBIDTA* 195 

(1,751) 

651 

(2,953) 

1,184 

(4,553) 

388 

1,621 

Investment* 80 

(718) 

404 

(2,217) 

817 

(3,260) 

214 

(1,477) 

ROA 0.047 

(0.144) 

0.056 

(0.139) 

0.051 

(0.139) 

0.058 

(0.139) 

Sales Growth 0.135 

(0.873) 

0.152 

(0.809) 

0.157 

(0.825) 

0.279 

(1.284) 

Age* 19.666 

(11.751) 

22.809 

(14.997) 

27.436 

(16.460) 

20.580 

(13.647) 

Capital Intensity* 10.850 

(14.999) 

14.469 

(16.524) 

15.037 

(15.434) 

14.164 

(16.958) 

Direct family share* 0.287 

(0.396) 

0.173 

(0.314) 

0.340 

(0.404) 

0.080 

(0.199) 

Pyramid share* 0.000 

(0.000) 

0.440 

(0.436) 

0.035 

(0.151) 

0.625 

(0.395) 

Total family share* 0.287 

(0.396) 

0.613 

(0.400) 

0.375 

(0.405) 

0.705 

(0.360) 

Observations 1,699 1,736 571 1,171 

Firms 311 310 100 210 
Financial variables are expressed in thousands of dollars.  

* Mean comparison test:  Significant at 1% 

Sample Period: 2000-2005. Source: Superintendencia de Compañías del Ecuador. 

Table 3 

Response of Group and Non-group firms to Profitability Shocks 

Endogenous Variable: Firm Profits 

 

 (a) (b) 

Shock 0.87 0.456 

 (8.84)** (1.83) 

G* Shock -0.698 -0.912 

 (2.45)* (3.23)** 

Log(Assets) -298 5,087 

 (0.05) (0.65) 

Age * Shock  0.018 

  (2.33)* 

Observations 37,899 37,899 

Number of firms 7,180 7,180 

R-squared 0.07 0.09 

   Robust t statistics in parentheses; * significant at 5%; ** significant at 1%  

Standard errors are clustered at the firm level. Sample Period: 2000-2005.  
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Source: Superintendencia de Compañías del Ecuador. Data: See Table 1 

 

 

 

 

Table 4 

Tunneling and the Impact of Shocks to Others within a group 

Endogenous Variable: Firm Profits 

 

 (a) (b) 

Shock 0.871 0.457 

 (8.87)** (1.84) 

G * Shock -0.704 -0.919 

 (2.48)* (3.27)** 

Others’ Shock 0.023 0.023 

 (2.23)* (2.32)* 

Log(Assets) -780 4,605 

 (0.12) (0.60) 

Age * Shock   0.018 

  (2.34)* 

Observations 37,899 37,899 

Number of firms 7,180 7,180 

R-squared 0.07 0.1 
Robust t statistics in parentheses; * significant at 5%; ** significant at 1%  

Standard errors are clustered at the firm level. Sample Period: 2000-2005.  

Source: Superintendencia de Compañías del Ecuador. Data: See Table 1 

 

 

 

Table 5 

Heterogeneous Responses to Shocks within a Pyramid 

Endogenous Variable: Firm Profits 

 

 (a) (b) 

Shock 0.87 0.456 

 (8.85)** (1.84) 

G * Shock -0.704 -0.919 

 (2.47)* (3.27)** 

Shock of Firms at Bottom 0.028 0.028 

 (1.94) (2.11)* 

Shock of Firms at Top 0.013 0.014 

 (0.61) (0.65) 

Log(Assets) -562 4,821 

 (0.09) (0.62) 

Age * Shock  0.018 

  (2.34)* 
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Observations 37,899 37,899 

Number of firms 7,180 7,180 

R-squared 0.07 0.1 
Robust t statistics in parentheses.  

* significant at 5%; ** significant at 1%. Sample Period: 2000-2005.  

Source: Superintendencia de Compañías del Ecuador. Data: See Table 1 

Table 6 

Heterogeneous Responses to Shocks within a Pyramid by Level 

Endogenous Variable: Firm Profits 

 Bottom Top 

 (a) (b) (c) (d) 

Shock 0.316 0.207 0.322 0.521 

 (1.34) (0.88) (1.13) (0.59) 

Shock of Firms at Bottom 0.011 0.011 0.045 0.046 

 (0.69) (0.71) (1.34) (1.44) 

Shock of Firms at Top -0.02 -0.021 0.034 0.034 

 (0.83) (0.83) (0.65) (0.65) 

Log(Assets) -79,454 -73,015 498,915 488,116 

 (0.91) (0.85) (1.63) (1.60) 

Age * Shock  0.003  -0.005 

  (0.30)  (0.31) 

Observations 1,165 1,165 571 571 

Number of firms 210 210 100 100 

R-squared 0.02 0.03 0.06 0.06 

Robust t statistics in parentheses. * significant at 5%; ** significant at 1% 

Sample Period: 2000-2005. Source: Superintendencia de Compañías del Ecuador. Data: See Table 2 

 

 

Table 7 

Investment to Cash Flow sensitivity differential for group versus non-group firms 

Endogenous Variable: Firm Investment 

 

 OLS Dynamic Panel 

 (a)  (b) (c) (d) 

Cash Flow 0.138 0.144 0.15  0.14  

 (15.68)** (11.26)** (10.92)** (10.96)** 

G * Cash Flow -0.041 -0.076 -0.066 -0.071 

 (1.65) (2.47)* (1.97)* (2.27)* 

Age 0.014 0.023 0.03  0.03  

 (2.79)** (19.14)** (2.95)** (3.28)** 

Lag(Sales Growth)   -0.011  

   (0.77)  

Lag(ROA) 0.975   1.39  

 (3.06)**   (2.47)* 

Lag (I/K)  0.014 0.01  0.01  

  (1.44) (0.92) (1.36) 
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Observations 23,394 12,323 10,605 12,107 

Number of firms 5,432 5,172 4,541 5,087 

R-squared 0.04       

Robust t statistics or z statistics in parentheses. * significant at 5%; ** significant at 1% 

Sample Period: 2000-2005. Source: Superintendencia de Compañías del Ecuador.  

Data: See Table 1 

 

Table 8 

Investment to (own and others) Cash Flow sensitivity 

Endogenous Variable: Firm Investment 

 

 Group Pyramid Horizontal 

Cash Flow 0.052 0.091 0.026 

 (1.66) (2.45)* (0.68) 

Others Cash Flow 0.0002 0.0003 0.0001 

 (1.91) (4.48)** (0.88) 

Lag(ROA) 2.99 -1.391 6.996 

 (2.08)* (1.02) (2.83)** 

Age 0.042 0.08 0.043 

 (2.58)* (1.99)* (2.11)* 

Lag(I/K) -0.027 -0.015 -0.107 

 (0.78) (0.34) (3.63)** 

Observations 1,168 639 529 

Number of firms 467 254 213 

Robust z statistics in parentheses; * significant at 5%; ** significant at 1% 

Sample Period: 2000-2005. Source: Superintendencia de Compañías del Ecuador.  

Data: See Table 2 
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Appendix on Data management 

Our data consists of 7,180 Ecuadorian firms between the years 2000 and 2005.
24

 We identify group-affiliation of firms 

through a dataset provided by the Ecuadorian Internal Revenue Service (EIRS), which links group firms to each other. The 

EIRS used family ownership and close ties to financial institutions for the identification of group firms. There are 621 

group firms in the relevant sample. This information is matched with the financial and ownership data obtained from 

Superintendencia de Compañías, a government supervision agency that collects the information on all existing companies 

on a yearly basis. 

As is standard in this literature, we dropped firms that belong to the services sector and firms with over 50% foreign or 

state ownership. We use medium sized and large firms, with average assets over US 50,000 dollars, since small firms are 

not comparable to the group of interest, and their information is potentially less reliable. The sample includes both listed 

and non-listed firms. However, most of them are non-listed due to the emerging conditions of the stock market in Ecuador. 

Since these two groups are similar in terms of corporate control, we do not exclude listed firms from the analysis.  

Firms with incomplete information in more than three periods were excluded, including firms younger than three years. 

Several observations had typographical errors, and they were detected as having extremely small or big ROAs - over |1|, as 

well as big and inconsistent assets differences over time for a single firm. Firms with many typos were excluded from the 

sample. Additionally, we winsorized the investment variable at the top and bottom 1% to avoid the use of abnormal 

investment rates.   

                                                           
24

 The original dataset contains information from 1995 through 2005. However we decided to use the period after the Ecuadorian 

economy was dollarized, which is 2000, due to the difficulty of dealing with currency conversion in the former period in which the 

economy went through an economic crisis and a hyperinflation episode.  


