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Abstract

This paper focuses on the capital structure determinants of VC-backed firms
prior to the VC investment event. The analyses are carried out on a matched
sample of Spanish VC-backed firms at the expansion stage and similar firms
that did not receive venture funding. In the former, we find that the structure of
assets, size and growth opportunities have a positive impact on the debt ratio,
whereas profitability has a negative impact. Conversely, we find that only the
structure of assets is positively related to the leverage ratio in non-VC-backed
firms. Overall, there is stronger evidence on the Pecking Order Theory for VC-

backed firms.

Keywords: Capital structure, determinants, growth, venture capital
JEL Classification: G32, G24
EFMA Classification: 810,140



mailto:marina.balboa@ua.es
mailto:jmartipe@ccee.ucm.es
javascript:addSender(%22Alvaro%20Tresierra%20%3calvaro.tresierra@gmail.com%3e%22)

1 Introduction

In the past few years many papers have addressed the issue of the better
performance of Venture Capital (VC) backed firms when compared to others. VC
is a source of external financing that has spread all over the world since the first
deals were conducted in the US in the mid forties. It implies an equity, or quasi-
equity, injection in firms that have good growth prospects. Many papers have
already addressed the determinants of getting VC funding, based on the human
capital, the market size, and the uniqueness of the product or service.

However, there is little evidence on the study of several aspects related to the
capital structure of VC backed firms. In particular, the aim of this paper is to
analyse whether the determinants of capital structure are able to explain why
these firms get access to VC later. The aim of the paper is to analyse the
determinants of capital structure before the investment event and to what
extent those determinants are different from those of other similar firms that do
not receive VC.

The analysis is carried out on a comprehensive sample of Spanish venture-
backed firms during the period 1994 to 2003. As De Clercq, Sapienza and
Zaheer (2008) point out, limiting the scope of analysis to one country increases
the likelihood that the participants operate under similar constraints resulting
from the institutional and legal environment. Additionally, this approach also
reduces the heterogeneity that would arise from comparing companies that are

subject to different accounting systems.

The results show that the leverage potential of VC backed firms is clearly related
to growth opportunities, which is not the case in similar non-VC-backed firms.

We also find that the Pecking Order Theory is the basis for a better



understanding of the capital structure determinants on these firms, even though

variables such as the structure of assets and size also play a significant role.

The rest of the paper is organised as follows. Section 2 provides an overview on
the theory and existing literature on capital structure theory, which is related to
VC as a source of external finance. Section 3 describes the dataset and the
methodology. The results of the regression analyses are presented in Section 4.

Section 5 concludes the paper and discusses the results obtained.

2 The capital structure of firms and its relationship with venture
capital

2.1 Theories and evidence on capital structure

The study of the factors that influence the financing of firms is one of the main
topics of research in modern finance (Myers, 1984). Although there is not yet a
universally accepted theory on capital structure (Harris and Raviv, 1991), some
theories have been proposed with different implications on the way firms
finance their projects®. Since the seminal works by Modigliani and Miller (1958;

1963), a vast amount of research has been conducted on this topic.

One stream of papers considers that while debt has a positive effect on the
value of firms, it also implies bankruptcy costs (Kraus and Litzenberger, 1973)
as well as agency costs (Jensen and Meckling, 1976; Myers, 1977). This leads to
the static or Trade-off Theory, which states that there exists a trade-off
between the tax advantages of debt and financial distress costs, which implies
that an optimum level of debt exists when considering both the benefits and the

costs associated with debt (Bradley, Jarrell and Kim, 1984). Myers (1984) and

1 Harris and Raviv (1991) distinguish among theories based on fiscal considerations, agency costs, information
asymmetries, interaction between input and product markets and corporate control. After that, other theories
based on how the current market situation affects capital structure have been proposed (Baker and Wurgler,
2002; Welch, 2004).
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Myers and Majluf (1984) reconsider this theory and present an alternative one,
the Pecking Order Theory,? based on the information asymmetries that exist
between insiders (i.e., managers, who are assumed to behave in current
shareholder interests) and outsiders, primarily financing suppliers. According to
the latter theory, firms follow a hierarchical order when they choose from
among the different instruments available for financing: first internal funds and,
in the event of external funds being needed, the preferred instruments are
those that imply a lower level of information asymmetry, since their cost would

be lower. In this way, equity should be used as the last resource.

A vast number of empirical papers have tried to provide evidence of one of
these theories. In some cases the Trade-off Theory has been proved (Marsh,
1982; Bradley et al., 1984; Jalilvand and Harris, 1984; Fischer, Heinkel and
Zechner, 1989; Ozkan, 2001; Hovakimiam, Opler and Titman, 2001; Sogorb-
Mira and Lopez-Gracia, 2003; Hovakimian, Hovakimian and Tehranian, 2004;
Flanery and Ragan, 2006; among others), whereas in others the Pecking Order
Theory is able to explain the debt ratios to a larger extent (Shyam-Sunder and
Myers, 1999; Watson and Wilson, 2002; Séanchez-Vidal and Martin-Ugedo,
2005). Some papers also find that there are mixed effects from both theories
(Fama and French, 2002; Frank and Goyal, 2003). According to Myers (2001),
the disparity of results could be explained by the use of heterogeneous samples
in the empirical analysis. Another stream of literature has focused on the
variables that determine the capital structure of firms (Titman and Wessels,

1988; De Miguel and Pindado, 2001; Sogorb-Mira, 2005).

The first empirical papers on the topic focused on quoted or large firms.

However, since the 90s, more attention has been devoted to small and medium

2 Myers (1984) states that this behaviour had already been mentioned in Donaldson (1961).



firms because of the interest of academics and political regulators in these firms
(Berger and Udell, 1998) and because they are different in many respects,
including financing, to large firms (Hutchinson, Hall and Michaelas, 1998). In
this way, while large firms can negotiate on more favourable terms, small firms
face several constraints that prevent them from obtaining funds in favourable
conditions. VC is considered as a source of long term financing that sometimes
is the only alternative that growth firms may have. Albeit there is increasing
interest in small firms, the capital structure of venture capital backed firms has
received little attention (Cumming, 2005). The interest in the latter firms has
relied on the instruments that are most convenient for investors (Bergeman and
Hedge, 1998; Cumming 2005). However, very few papers investigate the
impact that venture capitalists can have on the capital structure of the firms
they back. One of the few papers relevant in this area is the one by Hogan and
Hudson (2007), who analyse the capital structure of venture capital backed
firms in the software sector and conclude that the Pecking Order Theory seems

to explain their debt ratios better.

However, to the best of our knowledge, this is the first paper that empirically
analyses the determinants of capital structure in VC-backed firms before the VC
investment. This paper tries to add evidence to the literature since, apart from
analyzing the determinants of the capital structure of these firms, the
differences found between VC and non-VC backed firms are also studied. In this
way, the possible differences, if any, could be motivated by the specific

characteristics of the firms in which venture capitalists invest.



2.2. Determinants of the capital structure of venture capital backed

firms

Regarding the study of the factors that affect the capital structure of firms,
Harris and Raviv (1991) find consensus on the relevance of the following
variables on the debt level: tangible fixed assets, size, probability of default,
return, non-debt tax shields, growth opportunities, volatility, marketing
expenditures, research and development expenditures and the specificity of the
product. Since the analyses are carried out on a sample of unquoted firms,
there is no publicly available information on marketing and research &
development expenditures, nor about the specificity of the product. Therefore,

we focus on the following characteristics:

e Tangible fixed assets

The relationship between bondholders and shareholders is subject to a problem
of moral hazard, since there are situations in which shareholders attempt to
increase their value at the expense of bondholders, giving rise to the existence
of conflicts of interest between these two groups. One of the consequences of
this problem relates to situations in which shareholders carry out high-risk
investment projects, which is exacerbated by the Ilimited liability that
shareholders enjoy, since the risk is passed on to bondholders (Jensen and
Meckling, 1976). The magnitude of this problem diminishes as the level of debt
decreases. In this context, the tangible fixed assets of the firm may be used as
collateral, thus limiting the extent of this problem. Moreover, in a context of
liguidation of a firm, the tangible rather than the intangible fixed assets are the
ones that preserve most of their value (Wald, 1999). In this line, the level of

tangible fixed assets should have a positive relationship with the level of debt



(Titman and Wessels, 1988; Prowse, 1990; Mackie-Mason 1990; Smith and
Watts 1992; Jensen, Solberg and Zorn, 1992; Grier and Zychowicz, 1994;

Hovakimian et al., 2001; Frank and Goyal, 2003).

Although no significant differences between venture capital and non-venture
capital backed firms are expected regarding this variable, the former may face a
lower level of information asymmetry, which could lead to a situation in which
bondholders claim a lower level of collaterals (Berger and Udell, 1994; Rajan

and Zingales, 1995). This leads us to formulate the following hypothesis:

Hypothesis 1: The relationship between tangible fixed assets and the level of

debt should be positive in all firms.

e Size — Probability of default

The size of the firm is negatively related to the probability of default (Titman
and Wessels, 1988; Rajan and Zingales, 1995; Fama and French 2002; Frank
and Goyal 2003). It is assumed that large firms are better diversified, so that
their profits and cash flows are subject to lower volatility. Moreover, with lower
cash flow volatility it is more likely that firms can benefit from tax deductions
related to interest rate payments (Hovakimian et al., 2001). According to this
evidence, a positive relationship between size and level of debt should be
expected (Titman and Wessels, 1988; Hovakimian et al., 2001; Frank and
Goyal, 2003). Nevertheless, the need to access debt could also be related to
future size, rather than to actual size, since profitable large firms without large
growth opportunities could finance their assets basically from operating cash
flow. Therefore, size could become an irrelevant characteristic for firms, such as

most small and medium sized firms, that basically rely on internal sources.



Therefore, with the caveat of this latter argument, no significant differences
between venture capital and non-venture capital backed firms are expected.

This leads us to formulate the following hypothesis:

Hypothesis 2: The size of the firm is positively related to the level of debt,

both for VC and non-VC-backed firms.

e Return

One of the advantages of debt is obtained through the tax deductibility of
interest payments (Modigliani and Miller, 1963). In this way, the more profitable
a firm is, the higher the possibility of paying lower taxes through interest
payments and the lower the probability of default. Thus, profitable firms are
expected to have a high level of debt. However, firms that generate high levels
of internal funds should not use external funds very often according to the
Pecking Order Theory (Myers, 1984; Myers and Majluf, 1984). Therefore, a
negative relationship between return and level of debt should exist (Rajan and
Zingales, 1995; Ozkan 2001). We assume that this latter view should be valid

for both VC and non-VC-backed firms in the following hypothesis:

Hypothesis 3: The profitability of a firm is negatively related to the debt ratio

in both VC and non-VC-backed firms.

e Volatility

Even though current profits are important, their dispersion over time is a key
characteristic that creditors take into account. In this line, Titman and Wessels
(1988) argue that there should be a negative relationship between volatility and

debt, which is widely accepted in the literature (Harris and Raviv, 1991;



Michaelas, Chittenden and Poutziouris, 1999; Fama and French, 2002).
Nevertheless, in growing firms there might be high dispersion because the
profits are growing fast over time. Since capital structure determinants are
tested on, supposedly, high growth firms, the reverse sign is expected, at least

for VC-backed firms. Therefore, the next hypothesis would be as follows:

Hypothesis 4: The relationship between dispersion in returns and debt should
be positive for VC-backed firms, whereas it should be negative for non-VC-

backed firms.

e Growth opportunities

According to Titman and Wessels (1988) growth opportunities are represented
by those assets that add value to the firm but can not be used as collateral and
do not currently generate profits for the firm. Wald (1999) points out that firms
with high growth opportunities have more potential to carry out future
investments. However, this situation could give rise to agency conflicts whereby
shareholders expropriate value from bondholders. This should lead to optimal
levels of debt that are low. Moreover, low levels of debt would allow the firm not
to disregard valuable investment opportunities (Myers, 1977; Ozkan, 2001).
Therefore, the relationship between debt and growth opportunities should

apparently be negative (Myers, 1977).

Michaelas et al. (1999) point out, however, that firms with high growth
opportunities should use debt since the internal funds generated would not be
enough to finance their growth. In this line, if firms estimate future financial
needs, they will establish current relationships with financial providers, since
this will both ease their access to the financing needed and lower the cost

associated with the money provided (Cassar, 2004).



In relation with VC and non-VC-backed firms, some differences could be found,
since the former are expected to have higher growth opportunities, which is one
of the characteristics that venture capitalists require when investing in a firm. In
this way, VC-backed firms offer less collateral at the expense of the stronger
relationship that is established with venture capitalists, and that mitigates, at
least to some extent, the level of information asymmetries between the two

parts.

Hypothesis 5: The relationship between growth opportunities and debt should

be positive and stronger for VC-backed firms.

e Tax aspects related to capital structure

The literature has highlighted the direct relationship between the effective
corporate tax paid and debt (Graham, 1996; Michaelas et al. 1999), since those
firms that pay higher taxes could benefit more from tax shields. Nevertheless,
since there are tax shields different from those related to interest rate
payments, a different approach is to analyse their effect on the debt ratio as
well. In this sense, Titman and Wessels (1988) argue that an inverse
relationship between debt levels and non-debt tax shields is anticipated.
However, the empirical evidence on this topic is mixed, since some papers find a
direct relationship (Bathala, Moon and Rao, 1994; Grier and Zychowicz, 1994),
while others encounter an inverse relationship (Barton, Hill and Sundaram,
1989; Prowse, 1990). In order to account for this mixed evidence, Mackie-
Mason (1990) proposes breaking down the non-debt tax shields into two
components: the investment tax credits, which should have a direct
relationship, and the tax loss carry-forwards, with an expected inverse

relationship.
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Regarding VC-backed firms, since they are about to be screened by a VC
institution, they are seeking finance to fund their growth opportunities. Their
priority is to seek finance rather than to minimise tax payments through capital

structure decisions. However, this might not be valid for non-VC-backed firms.

Hypothesis 6: The relationship between tax shields and debt level should not
be important for VC-backed firms whereas it could be relevant for control group

firms.

3 Data and Methodology

3.1 Data and sample selection

Our research guestions are tested on a sample of Spanish VC-backed firms that
were at the expansion stage at the time of the initial VC investment. The period
analysed covers VC investments reported from 1994 until 2003. According to
Marti and Salas (2008, 2009), 1,563 private equity investments were recorded
over the period 1994-2003, including all stages, from seed to buyout, but
excluding investments in financial and real estate sectors. We were able to find
relevant accounting data from 1,303 of these firms and to match each VC
backed firm with a similar non-VC-backed one in 1,057 firms. Those at the
expansion stage were 478 firms. Since we wanted to analyse the capital
structure determinants prior to the initial VC investment, we selected those
firms for which we could track at least 3 years before the external financing
event. The number of firms that fulfilled this requirement is 166. The
hypotheses proposed are tested on a matched panel of 166 VC-backed firms
and 166 control group firms. The latter firms were randomly selected from the
Amadeus Database by filtering one firm belonging to the same NACE code, of

similar size (sales and/or employment), and in the same region. Table 1 shows
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the means of sales and headcount for both groups prior to the initial VC
investment, highlighting that both groups are not statistically different. The
tests are repeated by separating firms located in developed versus less

developed areas.

The source of data about VC activity is the Spanish Private Equity and Venture
Capital Association (ASCRI) and www.webcapitalriesgo.com. The accounting
data were taken from the Official Trade Registers and from the Amadeus

Database.

Table 1. Mean of sales and headcount in the sample

Group n Sales Employees
a) Sample
VC-backed 166 16,042 197
Non-VC-backed 166 16,212 102
p-value 0.4806 0.1248

b) Developed regions

VC-backed 98 18,703 276
Non-VC-backed 98 19,749 111
p-value 0.4241 0.1172

c) Less developed regions

VC-backed 68 12,245 84
Non-VC-backed 68 11,038 89
p-value 0.349 0.4125

*Sales in thousand constant 2001 Euro.
Source: Amadeus Database.
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3.2 Model and methodology

According to the literature, capital structure can be explained by the structure of
assets, the size of the firm, its profitability, volatility, the tax impact of leverage
and the growth opportunities. Therefore, the general model that aims to explain

the leverage of a firm could be represented as follows:

Debt ratio = F (tangibility, size, profitability, volatility, growth, tax deductions)

The dependent variable (Ratio) could be defined as the quotient between long
term debt and long term debt plus total equity (Rajan and Zingales, 1995; De
Miguel and Pindado, 2001), or as the quotient between long term debt and total
assets (Sogorb-Mira, 2005). Since the right hand-side of the equation contains
several accounting variables divided by total assets as well, the first dependent

variable proposed may imply fewer endogeneity concerns.

Regarding the exogenous variables, the empirical analysis includes all the
variables that have proved to be relevant in the literature, such as tangibility,
size, profitability, volatility, growth opportunities and tax effects. The first one
aims to analyse the relationship between assets that could be used as collateral
and debt, assuming that those firms with larger tangible assets could have
access to larger amounts of debt. Therefore, a positive relationship is
anticipated. Rajan and Zingales (1995), Hovakimian et al. (2001), Frank and
Goyal (2003), Hovakimian et al. (2004) and Flanery and Ragan (2006), among
others, define the weight of tangible assets as the quotient between tangible
fixed assets and total assets. An alternative measure, defined as the quotient
between tangible fixed assets plus inventories and total assets, is found in

Titman and Wessels (1988) and Sogorb-Mira (2005).
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The second category is related to the size of the firm, assuming that larger
firms, which are more visible, would encounter fewer difficulties in raising funds
from creditors. From a different perspective, larger firms are, usually, more
diversified and show a lower probability of default. This variable could be
defined as the natural logarithm of sales (Titman and Wessels, 1988; Rajan and
Zingales, 1995; Ozkan, 2001; Baker and Wurgler, 2002; Frank and Goyal,
2003; Hovakimian et al. 2004; among others). Alternatively, it is also
represented by the natural logarithm of total assets (Titman and Wessels, 1988;
Hovakimian et al. 2001; Fama and French, 2002; Sogorb-Mira, 2005; Flanery

and Ragan, 2006; among others). The analyses focus on this latter variable.

As regards profitability, firms with higher profits may benefit from tax
deductions related to interest payments to a larger extent, thus implying a
positive relationship of this variable with debt. But, conversely, those firms are
also more capable of reducing the need to access external funds, according to
the Pecking Order Theory. Following Titman and Wessels (1988), Hovakimian et
al. (2001), Ozkan (2001), and Baker and Wurgler (2002), among others, we
may define it as the quotient between earnings before interest, taxes,
depreciation and amortization (EBITDA) and total assets; or as the quotient
between earnings before interest and taxes (EBIT) and total assets (Fama and
French, 2002; Frank and Goyal, 2003; Sogorb-Mira, 2005; Flanery and Ragan,
2006). Other authors (Titman and Wessels, 1988) also cite the relationship
between EBITDA and sales, but we think this latter quotient is more linked to a
margin rather than to the return obtained from the assets committed to the

activity.

The fourth category aims to measure volatility directly. It is agreed that the

higher the volatility the lower the debt ratio. There are different ways to
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measure it, the first one being the variation coefficient of EBIT (Michaelas et al.;
1999). Other measures include the standard deviation of the change in EBIT
(Titman and Wessels, 1988), or the standard deviation of the change in EBITDA
(Mackie-Manson, 1990). As all these variables are time invariant, they would be
excluded in a static fixed effects regression. On the other hand, since the
analysis is based on an unbalanced panel, for some firms this measure would
compute a large number of years while for others the number of observations
would be smaller. Considering that banks usually assess a limited number of
years in their screening process, the measure of volatility provided in this paper
refers to a moving standard deviation computing the changes in EBITDA (Voll),
or EBIT (Vol2), of the current and the previous two years. Even though a
negative sign is expected in the literature, since a greater volatility would imply
a lower debt ratio, in the case of growth firms this measure could be
anticipating positive changes in profits. Therefore, a positive sign, at least for

VC-backed firms, is anticipated.

Growth opportunities are measured in different ways in the literature. Titman
and Wessels (1988) define it as the percentage of change in total assets.
Nevertheless, it could be argued that this is more a representation of past
growth, as discussed by Fama and French (2002), which could or could not be
related to future growth. Michaelas et al. (1999) introduce the ratio between

intangible assets and total assets as an alternative measure of future growth.

Finally, the tax effects are included in two ways. First, the ratio between the
effective corporate tax paid and the earnings before tax (ETR) is computed, as
suggested by Kim and Sorensen (1986) and Ozkan (2000). Second, the non-

debt tax shield is estimated as the quotient between depreciation and total
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assets (Titman and Wessels, 1988; Ozkan, 2001; Fama and French, 2002;

Sogorb-Mira, 2005; Flanery and Ragan 2006).

Table 2. Description of variables

Variable Description

Ratio Defined as the quotient between long term debt and long term debt
plus total equity.

Tangl Defined as the quotient between tangible fixed assets and total
assets.

Tang2 Defined as the quotient between tangible fixed assets plus
inventories and total assets.

Size Defined as the natural logarithm of total assets.

Profl Defined as the quotient between earnings before interest, taxes,
depreciation and amortization (EBITDA) and total assets.

Prof2 Defined as the quotient between earnings before interest and taxes
(EBIT) and total assets.

Voll Defined as the moving standard deviation of the change in EBITDA,
computing the current and the two previous years.

Vol2 Defined as the moving standard deviation of the change in EBIT,
computing the current and the two previous years.

GO Defined as the ratio between intangible assets and total assets.

ETR Defined as the quotient between the effective corporate tax paid and
the earnings before tax.

NDTS Non-debt tax shields, defined as the quotient between depreciation

and total assets.

Since the data refer to time series observations on a sample of firms, the panel

data methodology is employed to estimate the different specifications of the

model. Regarding the estimation method, the possible correlation between the

exogenous variables and the individual effects is tested (Hausman, 1978) to

check whether fixed effects or random effects are best suited.
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3.3 Descriptive statistics

The leverage ratios of VC and non-VC-backed firms are shown in Table 3. Panel
A shows that, on average, VC-backed firms show higher debt ratios prior to the
entry of the venture capitalist. Despite the fact that both groups did not show
differences in size, as shown in Table 1, Panel B highlights that their debt ratios
are significantly different for both groups in each of the three years before the
initial VC investment. This could imply that firms get access to VC so as to
continue growing when they have exhausted their capacity to raise debt, thus

signalling the superior explanatory capacity of the Pecking Order Theory.

A further comment should be made about the maximum and minimum leverage
ratios, since values above one and below zero are found, respectively, in Table
3. They are related to negative equity values, due to cumulative losses that are
found in some firms, mostly VC-backed. Excluding these observations could lead

to a bias in the results obtained.?

Table 3. Descriptive statistics of the leverage ratio before the initial VC
investment

Panel A. Descriptive statistics of the debt ratio

Variable Obs Mean Std. Dev. Min Max
All firms 1,877 0.2846 0.2810 -0.1982 2.4843
VC-backed 959 0.3270 0.2822 -0.1982 2.4843
Non-VC-backed 918 0.2403 0.2728 0.0000 1.3592
Panel B. Test
Debt ratio
Group / Year t-1 t-2 t-3
VC-backed 0.3571 0.3547 0.3603
Non-VC-backed 0.2289 0.2520 0.2526
p-value 0.0000 0.0004 0.0010

t: Year of the initial VC investment.

® In this sense, Michaelas et al. (1999) and Hall et al. (2000) argue that excluding bankrupt firms from their
sample could censor it.
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Regarding the exogenous variables, tangible fixed assets represent around one
third of the total assets, with the ratio being greater for VC-backed firms. When
inventories are added, the sum represents about half of total assets. The
natural logarithm of total assets shows that both groups are also similar in this
respect. The ratio between EBITDA and total assets also show similar values,
which are slightly greater in non-VC-backed firms, but the range of values, as
well as the standard deviation, is larger on VC-backed firms. Similar averages
and standard deviations are also found in the ratio EBIT/Total assets,
represented by Prof2 in Table 4, and in the relationship between
Depreciation/Total assets, represented by NDTS. Nevertheless, important
differences are found between the two groups in the two measures of volatility,
in the relationship between intangible and total assets, which represent growth
opportunities, and in the ratio between the effective corporate tax paid and the
EBT. These differences may result in significant differences in the determinants

of their respective capital structures.

Pair wised correlations among all variables are shown in Table 5. Excluding the
obvious conflict between variables included under the same category, the only
concern is related to NDTS, which shows a relevant correlation with tangible
assets and EBITDA. Since some of the variables are defined as quotients with
the same denominator, namely total assets, this concern is of importance
because the correlation of NDTS could have an additive effect among some of
the variables. Therefore, regressions are run with and without the NDTS in order

to check potential distortions due to collinearity.
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Table 4. Descriptive statistics of the exogenous variables

Panel A - All firms

Variable Obs Mean Std. Dev. Min Max
Tangl 1877 0.3406 0.2062 0.0000 0.9677
Tang2 1877 0.5058 0.2195 0.0017 0.9990
Size 1877 15.1415 1.3570 10.3217 19.8056
Profl 1877 0.1221 0.1069 -0.9651 0.7230
Prof2 1877 0.0745 0.1011 -0.9800 0.6828
Voll 1213 1.4328 9.0337 0.0002 177.3732
Vol2 1213 2.2027 15.3451 0.0001 349.0565
GO 1877 0.0625 0.0977 0.0000 0.7927
ETR 1877 0.1609 0.1908 0.0000 1.0000
NDTS 1877 0.0476 0.0397 0.0000 0.4409
Panel B - VC-backed firms

Variable Obs Mean Std. Dev. Min Max
Tangl 959 0.3621 0.1964 0.0000 0.9677
Tang2 959 0.5264 0.2095 0.0168 0.9931
Size 959 15.2790 1.3230 10.4457 19.8056
Profl 959 0.1176 0.1104 -0.9651 0.7230
Prof2 959 0.0674 0.1024 -0.9800 0.6528
Voll 627 1.7148 10.7021 0.0002 177.3732
Vol2 627 2.6617 19.4920 0.0011 349.0565
GO 959 0.0775 0.1086 0.0000 0.7927
ETR 959 0.1377 0.1925 0.0000 1.0000
NDTS 959 0.0501 0.0413 0.0000 0.4409
Panel C - Non-VC-backed firms

Variable Obs Mean Std. Dev. Min Max
Tangl 918 0.3182 0.2138 0.0000 0.9342
Tang?2 918 0.4843 0.2278 0.0017 0.9990
Size 918 14.9979 1.3779 10.3217 19.0248
Profl 918 0.1269 0.1029 -0.5684 0.7037
Prof2 918 0.0820 0.0992 -0.6691 0.6828
Voll 586 1.1311 6.8071 0.0002 133.2681
Vol2 586 1.7115 8.9899 0.0001 185.6937
GO 918 0.0469 0.0819 0.0000 0.7440
ETR 918 0.1852 0.1859 0.0000 1.0000
NDTS 918 0.0449 0.0377 0.0000 0.3000

Tangl: Quotient between tangible fixed assets and total assets; Tang2: Quotient
between tangible fixed assets plus inventories and total assets; Size: Natural logarithm

of total assets; Profl:Quotient between EBITDA and total assets;

shields, defined as the quotient between depreciation and total assets.

Prof2: Quotient
between EBIT and total assets; Voll: Moving standard deviation of the change in
EBITDA, computing the current and the previous two years; Vol2: Moving standard
deviation of the change in EBIT, computing the current and the two previous years; GO:
Defined as the ratio between intangible assets and total assets; ETR: Quotient between
the effective corporate tax paid and the earnings before tax; NDTS: Non-debt tax
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Table 5. Correlation matrix

Tangl Tang2 Size Profl Prof2 Voll Vol2 GO ETR NDTS
Tangl| 1.0000

Tang2| 0.7413 1.0000

0.0000

Size | 0.0487 0.0166 1.0000

0.8581 1.0000

Profl | 0.0194 -0.0910 -0.0851 1.0000

1.0000 0.0043 0.0123

Prof2 |-0.1302 -0.1914 -0.0277 0.9288 1.0000

0.0000 0.0000 1.0000 0.0000

Voll | 0.0670 0.0658 -0.0022 -0.0628 -0.0551 1.0000

0.6624 0.7061 1.0000 0.7998 0.9550

Vol2 |-0.0060 -0.0166 -0.0174 -0.0744 -0.0707 0.3915 1.0000

1.0000 1.0000 1.0000 0.4089 0.5338 0.0000

GO 0.2649 0.1411 -0.0961 -0.0374 -0.1533 0.0054 -0.0001 1.0000

0.0000 0.0000 0.0017 0.9978 0.0000 1.0000 1.0000

ETR [-0.1464 -0.1242 -0.0142 0.1334 0.1541 -0.0354 -0.0518 -0.0458 1.0000

0.0000 0.0000 1.0000 0.0000 0.0000 1.0000 0.9830 0.9296

NDTS | 0.3842 0.2426 -0.1588 0.3276 -0.0459 -0.0249 -0.0165 0.2899 -0.0335 1.0000

0.0000 0.0000 0.0000 0.0000 0.9277 1.0000 1.0000 0.0000 0.9998

Tangl: Quotient between tangible fixed assets and total assets; Tang2: Quotient between tangible fixed
assets plus inventories and total assets; Size: Natural logarithm of total assets; Profl:Quotient between
EBITDA and total assets; Prof2: Quotient between EBIT and total assets; Voll: Moving standard deviation of
the change in EBITDA, computing the current and the previous two years; Vol2: Moving standard deviation of
the change in EBIT, computing the current and the previous two years; GO: Defined as the ratio between
intangible assets and total assets; ETR: Quotient between the effective corporate tax paid and the earnings
before tax; NDTS: Non-debt tax shields, defined as the quotient between depreciation and total assets.

4 Results

The Hausman (1978) test was run on all specifications. The results are shown in
Tables 6 and 7. Fixed effects estimation is the most suitable method for the
sample of VC-backed firms and for most of the specifications related to the non-
VC-backed firms. In order to avoid potential collinearity problems related to the
variable NDTS, in Tables 6 and 7 regressions are run excluding this variable.
The results show important differences in the determinants of the two groups

analysed.

The debt ratio is significantly related to the relative importance of tangible
assets in all firms, with the coefficient being greater in the group of non-VC-
backed ones. Since tangible assets could be used as collateral, firms with more

tangible assets tend to have access to more long term debt. It should be noted
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that the coefficients are lower when inventories are added to the amount of

tangible fixed assets (Table 7). This finding confirms Hypothesis 1.

Nevertheless, the rest of the coefficients are not consistently different from zero
in all specifications in non-VC-backed firms, whereas in VC-backed firms there is
a significant impact of the size, profitability and growth opportunities. The

variable that captures volatility shows mixed results.

The variable size is positively related to leverage in VC-backed firms, thus,
confirming that those companies face a lower probability of default. Conversely,
in none of the specifications related to non-VC-backed firms is this coefficient
significant. Therefore, Hypothesis 2 is partially confirmed, since there are, in
fact, differences between both groups and only debt ratios of VC-backed firms

seem to be affected by the size of the firm.

Similar evidence is found when the effect of profits on leverage is analysed. The
expected negative sign is only significant in the group of VC-backed firms in all
specifications, although at the 10 per cent level. Therefore, VC-backed firms
seem to rely first on their internal resources before accessing debt, as stated by
the Pecking Order Theory. On the contrary, in none of the regressions
performed on non-VC-backed firms a significant coefficient was found. As a

result, Hypothesis 3 is only partially confirmed on the group of VC-backed firms.

When the volatility in returns is considered, mixed results are found in both
groups. Regarding the VC-backed group, the three-year moving standard
deviation of EBIT is positive and significant in all specification, whereas the
three-year moving standard of EBITDA is not significant in any of the
regressions. The expected positive value is related to the growth of the firm’s

profit in the short term. Turning to the group of non-VC-backed firms, the
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reverse situation is found. The coefficient representing the moving standard
deviation of EBITDA is positive and significant in all specifications. On the
contrary, the moving standard deviation of EBIT is not significant. On these

grounds, Hypothesis 4 cannot be confirmed.

Table 6. Regression results of the determinants of capital structure in
VC and non-VC-backed firms (Tangl)

Dependent Variable: Debt ratio

First Second Third Fourth
Indep. specification Specification specification specification
Var. VC Non-VC VC Non-VC VC Non-VC VC Non-VC

Tangl |0.38717" 0.5184™ 0.3865™" 0.5194™" 0.3652™" 0.5157""" 0.3652™" 0.5167""
(0.1012) (0.1054) [(0.1030) (0.1051) |(0.1015) (0.1081) |(0.1034) (0.1077)
Size 0.09117" 0.0022 | 0.0903™" 0.0018 | 0.0935™" 0.0093 | 0.0926™" 0.0090
(0.0257) (0.0399) | (0.0257) (0.0398) |(0.0253) (0.0396) |(0.0253) (0.0394)
Profl -0.2603" -0.1949 [-0.2478" -0.1985

(0.1400) (0.1384) |[(0.1396) (0.1382)

Prof2 -0.3094" -0.1095 [-0.2969° -0.1109
(0.1603) (0.1386) |(0.1602) (0.1381)
Voll 0.0008 0.0016™" 0.0007 0.00177
(0.0008) (0.0006) (0.0008)  (0.0007)
Vol2 0.0006™ 0.0004 0.0006™ 0.0005
(0.0003) (0.0007) (0.0002) (0.0006)
GO 0.6462"" 0.3598 | 0.6769"" 0.3618 | 0.6317"" 0.3452 |0.6616"" 0.3471
(0.1727) (0.2632) [(0.1763) (0.2619) |(0.1714) (0.2694) |(0.1751) (0.2679)
ETR 0.0560 -0.0492 | 0.0561 -0.0474 | 0.0566 -0.0572 | 0.0566 -0.0554

(0.0851) (0.0499) [(0.0851) (0.0499) |(0.0856) (0.0504) |[(0.0855) (0.0504)

Cons -1.2420 0.0500 [-1.2342 0.0569 [-1.2803 -0.0701 [-1.2700 -0.0658
(0.4017)  (0.6033) |(0.4017) (0.6020) |(0.3941) (0.5981) |(0.3946) (0.5964)

Firms 166 166 166 166 166 166 166 166
Obs 627 586 627 586 627 586 627 586
F 11.71 6.91 11.76 6.03 11.88 6.60 11.92 5.73

p-value 0.0000 0.0000 [ 0.0000 0.0000 0.0000 0.0000 | 0.0000 0.0000

Hausman 23.15 12.53 25.58 12.03 22.19 13.14 24.16 12.82

p-value 0.0007 0.0512 0.0003 0.0614 0.0011 0.0409 0.0005 0.0461
Fixed effects regression of the model. Dependent variable: Ratio between long term debt and long term debt
plus total equity. Independent Variables: Tangl: Quotient between tangible fixed assets and total assets;
Size: Natural logarithm of total assets; Profl:Quotient between EBITDA and total assets; Prof2: Quotient
between EBIT and total assets; Voll: Moving standard deviation of the change in EBITDA, computing the
current and the two previous years; Vol2: Moving standard deviation of the change in EBIT, computing the
current and the two previous years; GO: Defined as the ratio between intangible assets and total assets;
ETR: Quotient between the effective corporate tax paid and the earnings before tax.

Robust standard errors in brackets.
*** Gjignificant at the 1% level; **Significant at the 5% level; *Significant at the 10% level.

The variable representing growth opportunities is positive and significant in all
regressions conducted on VC-backed firms, but no evidence is found about its
effect on leverage in non-VC-backed firms. This result is in line with Hypothesis
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5, confirming that firms that were later funded by venture capitalists, show a
positive relation between intangible assets and debt levels. These firms, for
which higher leverage ratios than those in comparable firms not accessing VC
are found, seem to exhaust their debt capacity to finance growth before

accessing VC. This finding is in line with the Pecking Order Theory.

Finally, Tables 6 and 7 show that effective taxes paid do not have a significant
effect on either VC or on non-VC-backed firms. This was to be expected in the
former, according to Hypothesis 6, and not necessarily in the latter. This finding

is not in line with the proposition of the Trade-off Theory.

As robustness checks, all regressions for VC-backed firms including NDTS were
run and the results remain unchanged. The variable is not significant, as
expected, and the signs of the other variables do not change. Moreover, the
same regressions were run including time dummies and the results do not

change either.
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Table 7. Regression results of the determinants capital structure in VC
and non-VC-backed firms (Tang2)

Dependent Variable: Debt ratio

First Second Third Fourth
Indep.| specification specification specification specification
Var. VC Non-VC vC Non-VC VC Non-VC VvC Non-VC

Sk

Tang2 |0,2812"" 0,2100™ | 0,2872"" 0,2094™ | 0,2621™" 0,2072"" | 0,2684™" 0,2065™"
(0.0878) (0.0944) |(0.0880) (0.0948) |[(0.0887) (0.0954) |[(0.0892) (0.0958)

Size 0,0910™" 0,0049 |0,0906™" 0,0044 |0,0931™" 0,0113 |0,0926™" 0,0110
(0.0255) (0.0424) |(0.0253) (0.0423) |[(0.0250) (0.0423) [(0.0249) (0.0422)
Profl |[-0,2551" -0,2061 [-0,2424" -0,2100

(0.1418) (0.1410) [(0.1413) (0.1407)

Prof2 -0,3139"° -0,1385 |-0,3004" -0,1404
. (0.1632)  (0.1419) |(0.1631) (0.1413)
Voll 0,0006 0,0017 0,0006 0,0017
(0.0006) (0.0007) . (0.0006) (0.0007) .
Vol2 0,0006™ 0,0004 0,0006™" 0,0004
(0.0003) (0.0007) (0.0003) (0.0007)

* Hekek * ekeke

GO 0,7170™" 0,4286 |0,7444 0,4311 |0,7005™ 0,4067 |0,7270 0,4091

(0.1682) (0.2668) |(0.1707) (0.2656) |(0.1661) (0.2710) |[(0.1687) (0.2697)
ETR 0,0415 -0,0620 0,0417 -0,0603 0,0429 -0,0688 0,0430 -0,0672
(0.0861) (0.0537) |(0.0861) (0.0536) |(0.0863) (0.0539) |(0.0863) (0.0539)

Hekeke Hekeke Hekeke Hekeke

Cons -1,2518 0,0731 [-1,2542 0,0813 [1,2821 -0,0347 |1,2819 -0,0292
(0.3978) (0.6391) |(0.3954) (0.6379) |(0.3895) (0.6370) |(0.3876) (0.6354)

Firms 166 166 166 166 166 166 166 166
Obs 627 586 627 586 627 586 627 586
F 11.03 3.25 11.23 2.38 11,17 3,09 11.35 2.23

p-value | 0.0000 0.0040 | 0.0000 0.0282 | 0,0000 0,0057 | 0.0000 0.0393

Hausman 21.17 13.32 23.12 13.76 21,90 15,46 23.47 16.04
p-value 0.0017 0.0383 0.0008 0.0324 0,0013 0,0170 0.0007 0.0135
Fixed effects regression of the model. Dependent variable: Ratio between long term debt and long term
debt plus total equity. Independent Variables: Tang2: Quotient between tangible fixed assets plus
inventories and total assets; Size: Natural logarithm of total assets; Profl:Quotient between EBITDA and
total assets; Prof2: Quotient between EBIT and total assets; Voll: Moving standard deviation of the
change in EBITDA, computing the current and the two previous years; Vol2: Moving standard deviation of
the change in EBIT, computing the current and the two previous years; GO: Defined as the ratio between
intangible assets and total assets; ETR: Quotient between the effective corporate tax paid and the

earnings before tax.
Robust standard errors in brackets.
*** GSignificant at the 1% level; **Significant at the 5% level; *Significant at the 10% level.

5 Conclusions and discussion

VC is a long term source of funding for firms that cannot access stock markets
to finance their start-up process and/or their growth. The literature on finance
and entrepreneurship has profoundly analysed the characteristics of firms that
lead to the entry of a venture capital firm. Nevertheless, those papers basically
rely on surveys that aim to find psychological, technological or other
determinants related to market issues. The aim of this paper, which is rooted on

the theories about capital structure, is to identify the determinants of leverage
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on firms that are able to attract VC later. A matched sample of similar non-VC-
backed firms is used as a control group. The analyses are carried out on
accounting data related to a sample of 166 Spanish growth firms in the years
before receiving VC funding. The scope includes investments performed

between 1994 and 2003.

Significant differences are found between the capital structures of the firms that
received VC later and those that did not receive it. The variable that measures
tangibility is the only one that is a common determinant in both groups, with
the coefficient being greater for non-VC-backed firms. None of the remaining
determinants found in the literature proved to be significant on the Ilatter.
Conversely, firms that later receive VC consistently show also a significant effect
on debt of size, returns and growth opportunities, with the signs of the last two
in line with the ideas of the Pecking Order Theory. A final comment should be
made on the mixed results found on the variables related to volatility and the
positive sign obtained in one of them. The latter could be related to positive

changes in earnings during their growth process.

This paper contributes to the literature on entrepreneurial finance by providing
firm evidence of the significant effect of growth opportunities to explain the
greater leverage ratios found in firms that later receive VC. This finding is in line
with the Pecking Order Theory, since firms seem to exhaust their debt capacity
before accessing VC. Venture capitalists are better prepared to face the
information asymmetries found in unquoted growth firms. On the contrary, tax
effects are not important at that stage because the main goal for those firms is
focused on its growth. We believe that tax effects could become important once

they have completed their growth objectives.
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The lack of significance of size in the non-VC-backed sample could be based on
the fact that they are capable of generating enough resources internally, but if
this were the case, a negative relation between earnings and debt would have
been found, which is not the case. The only alternative explanation is that the
sample includes a heterogeneous group of firms belonging to different industries
(Myers, 2001). Unexpectedly, this latter comment would provide even more
value to our findings related to the VC-backed group, since they are similar

firms from exactly the same industry, location and size.

Regarding the analysis of volatility, we consider in this paper a slightly different
approach to the one used in the literature on capital structure. This variable is
included through a three-year moving standard deviation. We believe that this
way of calculating volatility reflects the information that banks analyse before
allocating loans to client firms. They usually analyse a limited number of years.
In the same vein, since we are using an unbalanced panel, one single standard
deviation would imply computing a different number of observations for each

firm.

As regards the limitations, the first one is the potential endogeneity of the
models, since we are dealing with accounting variables that could not be fully
exogenous. For that reason, we chose as debt ratio the long term debt divided
by the long term debt plus equity rather than the same divided by total assets.
Focusing on a dynamic model could address this concern, but a considerable
amount of important information regarding the years that are closer to the VC

entry year would be lost.

A second limitation is the potential heterogeneity of the firms in the sample that
could explain the results obtained on the non-VC group. Industry dummies
could help in this respect. However, the inclusion of industry dummies would
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imply a high number of exogenous variables in the analysis, which could distort

the results. In any case, consistent results were found in the case of the VC

group.

Finally, due to unavailability of data, some variables that are sometimes
included in papers based on quoted firms are not considered in our analysis. We
were unable to test the impact of marketing and research & development
expenditures, or other variables about the specificity of the product, on the debt

ratio.

Regarding future research, alternative measures of volatility should be tested
for growth firms, since the positive sign found in some specifications could be
related to the intrinsic characteristic that those firms have in common, growth,
that could explain the positive sign that is not expected in the literature about
capital structure. A further addition would be to increase sample size in order to
be able to analyse the determinants in certain sectors, relying on a
homogeneous sample of firms. Finally, it should be interesting to test whether
the results obtained in this sample of Spanish VC-backed firms are also found in

other countries.
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