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a b s t r a c t

This paper provides an ex ante analysis of the effect of financial insolvency codes on investment by examin-
ing the main characteristics embodied in several codes that may cause investment distortions. The results
from the estimation of an extended version of the q model of investment show a negative relationship
between ex ante insolvency costs and investment. Furthermore, most of the analysed characteristics of
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insolvency codes negatively impact on investment; however, the magnitude of this effect is greater con-
ation
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. Introduction

Financial insolvency is not costless in practice, since it gen-
rally involves losses in value of the firm’s assets (Jensen &
eckling, 1976), hence insolvency codes should be written in

rder to minimize the deadweight distress costs. White (1996b)
lassifies financial distress costs according to the point in time
t which they arise. That is: (i) before knowing whether the
rm will be financially distressed or not; (ii) after the firm’s
ecoming financially distressed; and (iii) after the bankruptcy
ling. All firms face the first kind of costs called ex ante costs
f financial insolvency. However, only some companies become
nancially distressed, and only a small percentage of them file

or bankruptcy. In fact, as pointed out by White (1996b), ex
nte costs are the most important source of bankruptcy costs,
ince they apply to all firms in general. Therefore, financial insol-
ency codes could be more concerned with setting up incentives
or firms in order to mitigate ex ante financial distress costs,
ather than with providing help for companies in financial dis-
ress or bankruptcy. In this sense, financial insolvency codes should
stablish an ex post distribution of the firm’s assets encouraging
conomic agents to take the most efficient ex ante decisions, since,
s Berkovitch, Israel, and Zender (1997) argue, the distribution

f the firm’s ex post value plays an important role in establish-
ng ex ante incentives. In the same line, Bigus (2002) points out
hat besides maximizing the ex post value of the firm after filing
or bankruptcy, another basic goal of the insolvency law should
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without creditors’ consent and creditors’ lack of control, as compared to
violation of absolute priority.
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e to provide ex ante incentives in order to avoid such a situa-
ion.

The approach of our paper is thus to study how financial insol-
ency codes affect the allocation of financial resources to their most
uitable uses (investments). As Schwartz (1997) and Povel (1999)
oint out, bankruptcy laws may introduce distortions in a firm’s

nvestment; hence our aim is to analyse how insolvency codes affect
firm’s investment decision, or more precisely, to investigate which
haracteristics of several codes make a significant contribution to
he observed inefficiencies.

Note that, as in Povel (1999), our study follows the ex ante
pproach1 by analysing how firms make their investment decisions,
nd it thus differs from the ex post analysis provided by Gertner and
charfstein (1991).2 The ex ante approach can also be found in Bigus
2002), who focuses on the ex ante efficiency of the insolvency law
hen motivating managers to choose efficient investment policies.
owever, Bigus (2002) constrains his analysis to the role played
y the insolvency law in mitigating the conflicts of interest among
enior and junior creditors, whereas we expand on this analysis
y concentrating on all the conflicts among the main stakehold-
rs that give rise to ex ante insolvency costs and, consequently,
o investment distortions. Finally, the results in Davydenko and
ranks (2005) also support our approach in two important ways.

irst, their evidence concludes that insolvency codes matter and,
onsequently, it makes sense to analyse how they matter for the
nvestment decision. Second, they find strong evidence that banks
eact ex ante to the expected ex post deficiencies of insolvency

1 This ex ante analysis is consistent with White (1996b), who claims that ex ante
osts of financial insolvency are the most relevant costs.

2 Blazy and Chopard (2004) provide a first step in the design of an economically
fficient code dealing with both ex ante and ex post efficiencies.
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Table 1
Financial insolvency codes of the United States, the United Kingdom, Germany, France, and Spain.

Panel A: Relevant literature on financial insolvency codes

Country Papers

The United States Franks and Torous (1989, 1992, 1993), Franks et al. (1996), Kaiser (1996) and White (1996a,b)
The United Kingdom Franks and Torous (1992, 1993), Franks et al. (1996) and Kaiser (1996)
Germany Franks et al. (1996), Kaiser (1996) and White (1996b)
France Kaiser (1996) and White (1996b)
Spain Ramos (1993) and Sanchez (1993)

Panel B: Main characteristics of insolvency codes that impact on investment

Characteristic Countries Investment problem

Violations of absolute priority US Underinvestment
France
Spain

Automatic stay US Underinvestment
France

Reorganization without creditors’ consent France Underinvestment
Spain

No control of reorganization process US Underinvestment
France
Germany
Spain

Lenient code US Overinvestment

c
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Since we are interested in learning how financial insolvency
costs affect investment, the basic specification in (2) has to be
extended by incorporating another variable into function g: ex ante
odes, and an ex ante analysis is thus needed to assess the economic
fficiency of the laws.

To achieve our aim, we develop an investment model that
llows us to study how financial insolvency costs affect invest-
ent across countries, and how different characteristics embodied

n the codes influence the sensitivity of investment to cash flow.
o learn which characteristics of these codes are more likely
o cause distortions in a firm’s investment, we have examined
he financial insolvency codes of five well-developed countries
the United States, the United Kingdom, Germany, France, and
pain).

Our results indicate that there is a negative relationship between
he investment level and ex ante financial insolvency costs; in other
ords, these costs lead firms to forego investment projects. We also
nd that the differences in the ex ante insolvency costs across coun-
ries explain to some extent the effect of the institutional context
n a firm’s investment. In fact, we find that insolvency codes play
crucial role in determining the sensitivity of investment to fluc-

uations in cash flow and, consequently, that adequate insolvency
aws may encourage firms to make efficient investment decisions.
pecifically, all the characteristics of the analysed insolvency codes
hat are expected to give rise to underinvestment processes are
ound to increase the sensitivity of a firm’s investment to its cash
ow. However, the negative consequences for investment efficiency
f the possibility of reorganization without creditors’ consent and
f creditors’ lack of control when the firm files for reorganiza-
ion are greater than those of the imposition of the automatic
tay on secured creditors and the violation of the absolute priority
ule.

The remainder of the paper is organized as follows. In Section 2,
e develop the specification of the models and pose the hypothe-
es of our empirical study. Section 3 describes the dataset and the
stimation method. In Section 4, we discuss the relation between
nvestment and ex ante insolvency costs, and how each characteris-
ic of an insolvency code affects a firm’s investment. Finally, Section
concludes.

fi

a

France
Germany
Spain

. Specification of the model and hypotheses

We use the well-known q model of investment in order to inves-
igate how financial insolvency codes affect investment. This is
common empirical specification that emphasizes market valu-

tion of the firm’s assets as a determinant of investment. Following
azzari, Hubbard, and Petersen (1988), we propose the following
eneral specification of the investment equation:

I

K

)
it

= f
(

CF
K

)
i,t−1

+ g(X)i,t−1 + �it (1)

here f is a function that depends on cash flow, and it thus repre-
ents the potential sensitivity of investment to fluctuations in cash
ow after controlling for the variables in function g. Consistent with
he pecking order and the free cash flow theories, a positive rela-
ionship between investment and cash flow is expected. Function
depends on vector X, which includes other variables explaining a
rm’s investment according to financial theory. Within the q-theory

ramework, our basic specification controls for investment oppor-
unities by including Tobin’s q in vector X, which also contains a
ag of the dependent variable in order to make the model dynamic.
ence, after substituting Tobin’s q and a lag of investment for vector
, our basic specification is as follows:

I

K

)
it

= ˇ1

(
CF
K

)
i,t−1

+ ˇ2 qi,t−1 + ˇ3

(
I

K

)
i,t−1

+ �it (2)

here Iit denotes investment, CFit is cash flow, qit represents Tobin’s
, Kit is the replacement cost of capital, and �it is an error term.3
nancial insolvency costs, EAICi,t−1. This variable has two compo-

3 The subscript i refers to the individual cross-sectional unit, in this case firms,
nd t refers to the time period, in this paper a business year.
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ents. The first one, PIi,t−1, is a firm’s probability of insolvency, i.e.
he probability of a firm becoming financially distressed. This prob-
bility is measured following the procedure described in Appendix
. The second component, EPICi,t−1, captures the ex post insolvency
osts borne by the firm when it files for bankruptcy, i.e. the value
oss of the firm’s assets in case of bankruptcy. The value of intangi-
le assets is especially affected when the firm files for bankruptcy
nd, consequently, these assets capture great part of the loss the
rm would suffer in case it filed for bankruptcy. Hence, we use a
rm’s intangible assets including goodwill as a good proxy for the
x post insolvency costs it bears, which is thus a firm-specific vari-
ble. Ex ante financial insolvency costs are firm-specific as well,
ince they are measured as the product of these two firm-specific
tems, i.e. EAICi,t−1 = PIi,t−1EPICi,t−1. Therefore, the EAICi,t−1 variable
enotes the expected insolvency costs, according to the probabil-

ty of insolvency and the ex post financial insolvency costs. Since
he value of the probability of insolvency always ranges from 0 to
, the EAICi,t−1 variable takes the highest values when PIi,t−1 and
PICi,t−1 are high, and the lowest values when PIi,t−1 is near zero
nd EPICi,t−1 is low.

Consequently, our extended model including the ex ante insol-
ency costs variable is

I

K

)
it

= ˇ1

(
CF
K

)
i,t−1

+ ˇ2 qi,t−1 + ˇ3

(
I

K

)
i,t−1

+ ˇ4 EAICi,t−1

+ �it (3)

This model allows us to pose our first hypothesis regarding the
elationship between investment and ex ante financial insolvency
osts:

ypothesis 1. A firm’s investment is inversely related to the ex
nte financial insolvency costs it faces.

Assuming this first hypothesis holds, our second concern is to
tudy the effect of institutional differences across countries on the
nvestment decision, and whether or not part of such an effect is a
onsequence of the differences in ex ante insolvency costs borne by
rms. We thus investigate several countries with different codes,
hich lead us to pose a new hypothesis:

ypothesis 2. A firm’s investment includes a country-specific
ffect, which is less significant when ex ante insolvency costs are
ontrolled for in the investment model.

To test this second hypothesis, several country dummy variables
re entered into our model as follows:

I

K

)
it

= f
(

CF
K

)
i,t−1

+ g(X)i,t−1 + ci + �it (4)

here ci is a dummy variable that takes value 1 if firm i belongs to
specific country, and 0 otherwise. These dummy variables con-

rol whether a firm’s investment has a specific component for each
ountry. A Wald test is then used to check this effect, and whether
his effect decreases when ex ante financial insolvency costs are
ontrolled for, which would mean that the ex ante insolvency costs
aced by firms is a variable specific to each country.

Relying on the previous two hypotheses, our strategy consists
f studying how the main characteristics of financial insolvency

odes affect investment. Consequently, we focus on five well-
nown financial insolvency codes around the world4 (i.e. the United
tates, the United Kingdom, Germany, France, and Spain) in order
o provide empirical evidence on how each characteristic affects a

4 It is worth noting that these countries can be considered as a representative
ample for the different legal systems.
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rm’s investment. The relevant literature on financial insolvency
odes (see Panel A of Table 1) highlights two kinds of characteris-
ics. On the one hand, several characteristics, such as violations of
he absolute priority rule, automatic stay, reorganization without
reditors’ consent, and creditors’ lack of control of the reorgani-
ation process, facilitate underinvestment processes. On the other
and, the last characteristic to be considered encourages overin-
estment processes, as occurs in codes allowing management to
tay in cases of financial insolvency (i.e. lenient codes). Based on
his relevant literature, Panel B of Table 1 characterizes the insol-
ency codes of the five countries in our study according to the
bove-mentioned legal features and their impact on the investment
ecision.

The first characteristic is the absolute priority rule that favours
ecured creditors in the distribution of the proceeds. The French and
panish insolvency codes violate the absolute priority of secured
reditors (bondholders), ranking other non-secured creditors (such
s the government and workers) first in the distribution of proceeds
see Kaiser, 1996; Ramos, 1993). The US code is also characterized
y the violation of absolute priority but, in this case, favouring
hareholders (see Franks & Torous, 1994; Weiss, 1990). Another
ell-known characteristic in financial literature is the automatic

tay. Some insolvency codes (e.g. US and French codes) impose an
utomatic stay that stops all principal and interest payments, and
revent secured creditors from taking possession of their collateral.

n some countries (e.g. France and Spain), financial insolvency codes
ermit management to seek protection from creditors by filing for
eorganization without their consent. This lack of restrictions when
ling for reorganization allows management to delay payments
money or collateral) to bondholders, which may have two out-
omes. First, the bargaining power of bondholders may be reduced.
econd, available funds to pay bondholders may decrease as a result
f the disappearance or loss of collateral value. In addition, finan-
ial insolvency codes do not usually give control to creditors when
he firm files for reorganization. For example, in France, Spain, the
S, and Germany, creditors are unable to make decisions about

he future of the company, since the debtor remains in control
see Franks & Torous, 1989; Franks, Nyborg, & Torous, 1996; Kaiser,
996; Ramos, 1993; White, 1996b). The four characteristics men-
ioned above increase the risk borne by bondholders, who would
equire a higher premium (or even refuse to lend new money),
hus increasing the likelihood of underinvestment. The last char-
cteristic refers to how the insolvency code treats managers. In
his context, we classify as lenient those codes allowing manage-

ent to stay in case of financial insolvency (US, French, German,
nd Spanish codes), and as harsh codes those where management
oes not stay (UK code).5 Therefore, harsh codes increase managers’
isk, thus preventing them from undertaking negative NPV projects
nd, consequently, firms under lenient codes are more prone to
verinvestment.

Consistent with the different effects expected for each of
he described characteristics on investment, we propose our last
ypothesis:

ypothesis 3. Some characteristics of an insolvency code have a
ignificant impact on investment.

The econometric specification that allows us to test this hypoth-

sis is

I

K

)
it

= (ˇ1 + �1 DCi)
(

CF
K

)
i,t−1

+ g(X)i,t−1 + ci + �it (5)

5 La Porta et al. (1998) provide a dummy variable that takes value 1 if management
oes not stay, and 0 otherwise.
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Table 4
Summary statistics by country.

Country Statistics (I/K)it (CF/K)it qit EAICit

USA

Mean 0.0601 0.0645 1.6342 0.0069
S.D. 0.0847 0.1238 1.2919 0.0335
Maximum 0.7312 1.1679 14.9613 0.7312
Minimum −1.6115 −3.5403 0.1624 0.0000

UK

Mean 0.0455 0.0812 1.5170 0.0013
S.D. 0.1122 0.0977 0.9559 0.0120
Maximum 0.8466 0.5233 11.2866 0.2864
Minimum −3.1524 −1.2824 0.3015 0.0000

Germany

Mean 0.0569 0.0767 1.2770 0.0019
S.D. 0.0726 0.0650 0.8585 0.0089
Maximum 0.5114 0.5541 11.5333 0.2064
Minimum −0.4521 −0.4975 0.3574 0.0000

France

Mean 0.0445 0.0698 1.2517 0.0018
S.D. 0.0613 0.0455 0.8684 0.0057
Maximum 0.4425 0.2677 11.5291 0.0877
Minimum −0.7998 −0.2341 0.4972 0.0000

Spain

Mean 0.0151 0.0473 1.1476 –
S.D. 0.1468 0.0702 0.8443 –
Maximum 0.7855 0.6135 13.7740 –
Minimum −1.5442 −0.4373 0.2067 –

Total

Mean 0.0541 0.0682 1.5441 0.0052
S.D. 0.0926 0.1113 1.1507 0.0284
Maximum 0.8466 1.1679 14.9613 0.7312
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such companies have their own specificity in financial insolvency.
Finally, Table 4 reports summary statistics (mean, S.D., maximum,
and minimum) of the variables used in the estimations.

6 Our panel covers just until 1999 since in that year the current bankruptcy code
in Germany became effective, introducing important differences as compared to the
old code (see Davydenko and Franks, 2005).

7 Unfortunately, only a small number of observation periods are available in
Compustat Global Vantage for Spain. To solve this problem we used an alternative
database from the CNMV (Spanish Security Exchange Commission). This database
allowed us to extract a large enough panel for Spanish companies, but it does not
Minimum −3.1524

I/K)it denotes investment, (CF/K)it is the cash flow, qit is Tobin’s q, and EAICit is the ex
tatistics: mean, S.D., maximum, and minimum. The last rows are obtained from th

here DCi is a dummy variable that takes a value of 1 when the
rm belongs to a country whose insolvency code complies with a
ertain characteristic, and 0 otherwise. For instance, to study the
ffect of the violation of absolute priority, the dummy variable
ould take 1 when the firm belongs to a country whose insolvency

ode violates the absolute priority rule, and 0 otherwise. This strat-
gy allows us to study the impact of the violation of the absolute
riority rule on investment. Specifically, the investment–cash flow
ensitivity of firms belonging to a country whose insolvency code
oes not violate the absolute priority rule is ˇ1, since DCi is equal
o 0; and the investment–cash flow sensitivity of firms belonging
o a country whose insolvency code violates the absolute prior-
ty rule, for which DCi is equal to 1, is (ˇ1 + �1). To check whether
r not the (ˇ1 + �1) coefficient is significantly different from zero,
e perform the linear restriction test whose null hypothesis is
0 = ˇ1 + �1 = 0.

. Database and estimation method

.1. Data

Given the scope of our study, data from several well-developed
ountries were needed. We thus used an international database,
ompustat Global Vantage, as our principal source of information.
dditionally, international data such as the growth of capital goods
rices, the rate of interest of short-term debt, and the rate of interest
f long-term debt were extracted from the Main Economic Indica-
ors published by the Organization for Economic Cooperation and
evelopment (OECD).

Since our study is intended to present a wide variety of insti-

utional environments of well-developed countries, we selected
ve strongly representative countries in the world economy: the
nited States, the United Kingdom, Germany, France, and Spain.
or each country, we constructed an unbalanced panel compris-
ng companies for which the information was available for at least

c
k
(

T
f

−3.5403 0.1624 0.0000

nsolvency costs. For each variable and country we report the values of the following
l that results from merging the data of the five countries.

consecutive years between 1990 and 1999.6 In fact, having five
eriods is a necessary condition in order to test for second-order
erial correlation (Arellano & Bond, 1991) and, since we lost one
-year data in the construction of some variables (see Appendix A),
ix consecutive periods were needed.7

For each of the five selected countries, we collected data from
ll available non-financial companies that maintained their activ-
ty throughout the sample period. This information is available in
he Global Vantage Industrial Active file. To avoid the survival bias,
ur panel also includes companies from the Global Vantage Indus-
rial Research file, which provides data on companies which were
uspended from quotation for some reason (e.g. bankruptcy and
iquidation) after a certain period in the capital market.8 The struc-
ure of the panel by number of companies and number of annual
bservations per country is given in Table 2.

As shown in Table 3, all companies in our sample were allo-
ated to one of eight broad economic industry groups in accordance
ith the Economic Sector Codes (SIC) reported in Compustat
lobal Vantage. Financial services (code 5000) were excluded, since
ontain the market value of the company shares. For this reason, data on the mar-
et value of the company shares were extracted from the Daily Bulletin of the MSE
Madrid Stock Exchange).

8 The Spanish dataset was built by incorporating companies on a yearly basis.
herefore, if a company is suspended from quotation in a certain period, it remains
or the previous periods, thus avoiding the survival bias.
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Table 5
Estimation results of the basic specification of the investment model by country.

US UK Germany France Spain

(CF/K)i,t−1 0.0330* (0.0119) 0.0873* (0.0131) 0.1066* (0.0135) 0.2549* (0.0220) 0.6636* (0.0247)
qi,t−1 0.0067* (0.0013) 0.0288* (0.0043) −0.0032 (0.0014) 0.0019* (0.0005) 0.0248* (0.0020)
(I/K)i,t−1 0.1085* (0.0153) −0.0287* (0.0062) 0.0899* (0.0116) 0.0434* (0.0046) −0.0484* (0.0051)
z1 89 (3) 96 (3) 104 (3) 277 (3) 905 (3)
z2 48 (7) 227 (7) 1077 (7) 1668 (7) 262 (7)
m1 −7.711 −2.174 −5.057 −1.916 −3.939
m2 0.648 −1.173 0.722 0.819 −1.971
Sargan 90.76 (81) 86.40 (81) 95.96 (81) 91.90 (81) 88.00 (81)

The dependent variable is the investment undertaken by companies, (I/K)it . The regressions are performed by using the panels described in Table 2 for each country. The rest
of the information needed to read this table is: (i) heteroskedasticity consistent asymptotic standard error in parentheses; (ii) * indicates significance at the 1% level; (iii) z1

is a Wald test of the joint significance of the reported coefficients, asymptotically distributed as �2 under the null of no relationship, degrees of freedom in parentheses; (iv)
z ly dist
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2 is a Wald test of the joint significance of the time dummy variables, asymptotical
v) mi is a serial correlation test of order i using residuals in first differences, asymp
f the over-identifying restrictions, asymptotically distributed as �2 under the nul
arentheses.

.2. Estimation method

All models specified in Section 3 have been estimated by
sing the panel data methodology. Unlike cross-sectional analysis,
anel data allow us to control for individual heterogeneity, and to
liminate the risk of obtaining biased results because of such het-
rogeneity (Moulton, 1986, 1987). Specifically, we have controlled
or heterogeneity by modelling it as an individual effect, �i, which
s then eliminated by taking first differences of the variables. As
hown in the following general specification, the error term of our
odels has several components:

I

K

)
it

= f
(

CF
K

)
i,t−1

+ g(X)i,t−1 + �i + dt + ci + �it (6)

here dt measures the time-specific effect with the correspond-
ng dummy variables, so that we can control for the effect of

acroeconomic variables on a firm’s investment; ci stands for the
ountry-specific effect measured by dummy variables, which are
nly entered into models including several countries; and �it is the
andom disturbance.

All our models have been estimated by using the general-
zed method of moments (GMM), which allows us to control for
ndogeneity problems by using instruments. We have used all
he right-hand side variables in the models lagged twice or more
s instruments in order to improve efficiency. This strategy, sug-
ested by Arellano and Bond (1991), consists of obtaining additional
nstruments using the orthogonality conditions that exist between
agged values of the right-hand side variables.

The estimation is carried out using DPD98 for GAUSS written
y Arellano and Bond (1998). To check the potential misspecifica-
ion of the models we use the Sargan statistic of over-identifying
estrictions, which tests for the absence of correlation between
he instruments and the error term. Additionally, we use the m2
tatistic, developed by Arellano and Bond (1991), in order to test
or lack of second-order serial correlation in the first-difference
esiduals. Finally, Tables 7–10 provide two or three Wald tests as
ell. z1 is a test of the joint significance of the reported coeffi-

ients, z2 is a test of the joint significance of the time dummies, and
3 is a test of the joint significance of the country dummies. Note
hat this last test is only performed in models including several
ountries.

. Results: investment and financial insolvency
.1. Investment and ex ante financial insolvency costs

Before studying the relationship between investment and ex
nte financial insolvency costs, we have estimated our basic spec-

i

1
fi
e

ributed as �2 under the null of no relationship, degrees of freedom in parentheses;
lly distributed as N(0,1) under the null of no serial correlation; (vi) Sargan is a test
o correlation between the instruments and the error term, degrees of freedom in

fication in (2) for the five countries included in our analysis. The
esults are given in Table 5.

The first column displays the results for US firms, which sup-
ort our basic model. That is, there is a dynamic in the model,
ince the coefficient on the lag of the dependent variable is sig-
ificant, and both cash flow and Tobin’s q are positively related to

nvestment. The positive relationship between Tobin’s q and invest-
ent indicates that firms react by undertaking new investment
henever the market reveals valuable investment opportunities.

his result is consistent with previous literature, such as Fazzari
t al. (1988), Hayashi and Inoue (1991), Vogt (1994), Faroque and
on-That (1995), Chapman, Junor, and Stegman (1996) and Agung
2000). In agreement with Fazzari et al. (1988) and subsequent
apers, the coefficient on cash flow represents the sensitivity of

nvestment to fluctuations in cash flow. Consequently, the positive
oefficient obtained supports the pecking order and the free cash
ow theories.

Moreover, the specification of our basic model is supported by
ll the tests described in Section 3.2. The Sargan test rejects the
orrelation between the instruments and the error term, and the
2 statistic rejects the existence of second-order serial correlation.
lthough m1 shows that there is first-order serial correlation in the
ifferenced residuals, this is due to the transformation of the mod-
ls and, therefore, does not represent a specification problem. The
emainder of the columns in Table 5 provide the results for UK, Ger-
an, French, and Spanish firms, respectively. These estimates are

uite similar to those of the US firms discussed above, hence we can
onclude that our basic specification is suitable for analysing the
elationship between investment and ex ante financial insolvency
osts.

Table 6 presents the estimation results of the model extended
y incorporating our measure of the ex ante financial insolvency
osts. The first column of the table displays the results for US firms.
stimates for the coefficients on Tobin’s q and cash flow are quite
imilar to those discussed above. As expected, the results for the
xtra variable show that there is an inverse relationship between
nvestment and ex ante financial insolvency costs. In other words,

e find that ex ante financial insolvency costs discourage US firms
rom undertaking investment projects. As shown in the remaining
olumns of Table 6, ex ante financial insolvency costs negatively
ffect the investment undertaken by UK, German, and French firms
s well. Unfortunately, the extended model in (3) cannot be per-
ormed for Spanish firms, because of the lack of data to proxy

ntangible assets, including goodwill in the CNMV.

To sum up, the estimation results in Table 6 verify Hypothesis
of the negative relationship between investment and ex ante

nancial insolvency costs. We can now analyse in which ways gov-
rnments can mitigate such a negative effect.
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Table 6
Estimation results of the model extended by incorporating the ex ante financial insolvency costs.

US UK Germany France

(CF/K)i,t−1 0.0246* (0.0082) 0.0824* (0.0094) 0.1039* (0.0100) 0.2350* (0.0144)
qi,t−1 0.0063* (0.0012) 0.0285* (0.0015) −0.0033 (0.0015) 0.0032* (0.0002)
(I/K)i,t−1 0.1111* (0.0145) −0.0343* (0.0055) 0.0672* (0.0061) 0.0316* (0.0013)
EAICi,t−1 −0.0651* (0.0241) −0.2200* (0.0274) −0.3086* (0.0610) −0.5579* (0.0218)
z1 98 (4) 796(4) 284 (4) 2619(4)
z2 48 (7) 912 (7) 2876 (7) 13,915(7)
m1 −7.698 −2.154 −4.860 −1.904
m2 0.696 −1.267 −0.828 −0.822
Sargan 110.72 (108) 126.18 (108) 122.81 (108) 109.80 (108)

The dependent variable is the investment undertaken by companies, (I/K)it . The regressions are performed by using the panels described in Table 2 for each country. The rest
of the information needed to read this table is: (i) heteroskedasticity consistent asymptotic standard error in parentheses; (ii) * indicates significance at the 1% level; (iii) z1

is a Wald test of the joint significance of the reported coefficients, asymptotically distributed as �2 under the null of no relationship; degrees of freedom in parentheses; (iv)
z2 is a Wald test of the joint significance of the time dummy variables, asymptotically distributed as �2 under the null of no relationship; degrees of freedom in parentheses;
( totica
o l of no
p

4

a
i
e
a
s
(

(

t
v
v
a
b
a
w
n
H
c

c
a
b
f
t
c
i
e
t
t

N
F
w

t
j
a
f
o
c

v
p
s
c

(

w
fi
w
i

i
t
o
w
i
c
(
s
s
(
o
c
t
c
t

v) mi is a serial correlation test of order i using residuals in first differences, asymp
f the over-identifying restrictions, asymptotically distributed as �2 under the nul
arentheses.

.2. Investment and financial insolvency codes

To learn whether or not country differences affect investment,
nd to what extent this effect is caused by differences in ex ante
nsolvency costs, we have performed our basic and extended mod-
ls in Eqs. (2) and (3) by joining all the country observations. This
llows us to introduce country-specific effects (ci), and thus the
pecifications to be tested are as follows:

I

K

)
it

= ˇ1

(
CF
K

)
i,t−1

+ ˇ2 qi,t−1 + ˇ3

(
I

K

)
i,t−1

+ �i + dt + ci + �it

(7)

I

K

)
it

= ˇ1

(
CF
K

)
i,t−1

+ ˇ2 qi,t−1 + ˇ3

(
I

K

)
i,t−1

+ ˇ4 EAICi,t−1

+�i + dt + ci + �it (8)

Table 7 provides the estimation results. The first column of
he table shows the results for Eq. (7) without country dummy
ariables, which are quite similar to those obtained for each indi-
idual country. That is, cash flow and investment opportunities
re positively related to investment. Both relations are confirmed
y the estimates for this equation including country dummy vari-
bles, which are displayed in the second column of Table 7. It is
orthwhile noting that the Wald test z3 indicates a high joint sig-
ificance of the country dummies, thus supporting the prediction in
ypothesis 2 about the relevance of institutional differences across
ountries for the analysis of investment decisions.

To validate the second part of Hypothesis 2, ex ante insolvency
osts must be controlled for in the investment equation. As we
lready commented on, the ex ante insolvency cost variable cannot
e computed for Spanish firms; therefore, they have been removed
rom this analysis.9 The third column of Table 7 presents the estima-
ion results of Eq. (7) without Spain, which are very similar to those
oncerning the full sample (see the first column of the table). Sim-

larly, the estimates of this equation including the country-specific
ffect but excluding Spain, reported in the fourth column, confirm
hose for the full sample (see the second column of Table 7). Finally,
he estimation results for Eq. (8) are provided in the last column of

9 Spanish firms are maintained in the remaining analyses performed in this paper.
ote that the Spanish case is crucial for subsequent analyses since, besides the
rench insolvency law, the Spanish law is the only one that allows reorganization
ithout creditors’ consent.
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lly distributed as N(0,1) under the null of no serial correlation; (vi) Sargan is a test
correlation between the instruments and the error term; degrees of freedom in

he table. Consistent with Hypothesis 2, these results show lower
oint significance of the country dummies after controlling for ex
nte insolvency costs. That is, part of the effect of institutional dif-
erences across countries on firms’ investment is the consequence
f the differences in ex ante insolvency costs borne by firms across
ountries.

Relying on the previous results about the effect of ex ante insol-
ency costs on investment, we now turn our attention to the role
layed by financial insolvency codes. With this motivation, we
tudy the effect of the several features characterizing insolvency
odes across countries by estimating the following model:

I

K

)
it

= (ˇ1 + �1 DCi)
(

CF
K

)
i,t−1

+ ˇ2 qi,t−1 + ˇ3

(
I

K

)
i,t−1

+�i + dt + ci + �it (9)

here DCi is a dummy variable that takes a value of 1 when the
rm belongs to a country whose financial insolvency code complies
ith a certain characteristic according to the information provided

n Table 1, and 0 otherwise.
The first characteristic relates to the absolute priority rule and,

n this case, DCi takes value 1 when the firm belongs to a coun-
ry whose financial insolvency code violates the absolute priority
f secured creditors (France, Spain, and the US), and 0 other-
ise. As shown in the first column of Table 8, the sensitivity of

nvestment to fluctuations in cash flow of firms belonging to a
ountry whose insolvency code violates the absolute priority rule
0.0465 + 0.0674 = 0.1139, which is significantly different from zero,
ince the null hypothesis of the linear restriction test is rejected,
ee t1 in Table 8) is greater than that of the remaining firms
0.0465). This greater sensitivity is interpreted as a consequence
f the following two problems. First, when financial insolvency
odes allow some non-secured creditors to rank first in the dis-
ribution of proceeds, the risk of bondholders will increase and,
onsequently, a higher risk premium will be required. Second,
his premium also rises because the violation of absolute priority
ncreases the bias of shareholders in favour of riskier investment
rojects, giving rise to the well-known problem of asset sub-
titution. In both cases, an underinvestment process is likely to
rise.

The second characteristic relates to automatic stay. In this case,

Ci equals 1 if the firm belongs to a country whose financial insol-
ency code imposes an automatic stay (the US and France), and 0
therwise. As can be seen in the second column of Table 8, the auto-
atic stay increases the sensitivity of investment to fluctuations in

ash flow, since the coefficient on cash flow for firms belonging
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Table 7
Results of the model estimated for all countries according to the country effects and the ex ante financial insolvency costs.

Basic model for all
countries

Basic model for all countries
controlling for country effects

Basic model without
Spain

Basic model without
Spain controlling
country effects

Basic model without Spain
controlling for country effects and
incorporating ex ante costs

(CF/K)i,t−1 0.0583* (0.0141) 0.0632* (0.0142) 0.0507* (0.0138) 0.0525* (0.0137) 0.0469* (0.0107)
qi,t−1 0.0082* (0.0014) 0.0082* (0.0014) −0.0089 (0.0014) 0.0090* (0.0014) 0.0083* (0.0013)
(I/K)i,t−1 0.0907* (0.0125) 0.0868* (0.0124) 0.0934* (0.0121) 0.0836* (0.0119) 0.0820* (0.0115)
EAICi,t−1 −0.0736* (0.0255)
z1 110 (3) 108 (3) 119 (3) 107 (3) 116 (4)
z2 173 (7) 171 (3) 188 (7) 158 (7) 151 (7)
z3 57 (4) 58 (3) 49 (3)
m1 −6.460 −6.464 −5.778 −5.691 −5.669
m2 −0.984 −1.096 0.162 0.100 0.050
Sargan 123.3 (81) 121.8 (81) 116.26 (81) 111.79 (81) 148.27 (108)

The dependent variable is the investment undertaken by companies, (I/K)it . The regressions are performed by using the panels described in Table 2 for each country. The rest
of the information needed to read this table is: (i) heteroskedasticity consistent asymptotic standard error in parentheses; (ii) * indicates significance at the 1% level; (iii) z1 is
a Wald test of the joint significance of the reported coefficients, asymptotically distributed as �2 under the null of no relationship; degrees of freedom in parentheses; (iv) z2 is
a Wald test of the joint significance of the time dummy variables, asymptotically distributed as �2 under the null of no relationship; degrees of freedom in parentheses; (v) z3

is a Wald test of the joint significance of the country dummy variables, asymptotically distributed as �2 under the null of no relationship; degrees of freedom in parentheses;
(vi) mi is a serial correlation test of order i using residuals in first differences, asymptotically distributed as N(0,1) under the null of no serial correlation; (vii) Sargan is a
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the following elasticity index:

eicf = hcf

hcf + hq
est of the over-identifying restrictions, asymptotically distributed as �2 under the n
arentheses.

o countries with automatic stay (0.0523 + 0.0487 = 0.1010, which
s significantly different from zero, see t1) is greater than that for
he others (0.0523). This result is explained by the fact that auto-

atic stay could prevent bondholders from gaining possession of
heir security, increasing the risk they face. Thus, bondholders will
equire a higher risk premium, which may discourage firms from
orrowing new money to undertake new projects (i.e. an underin-
estment process may arise).

The third characteristic analysed refers to seeking protection
rom creditors by filing for reorganization without their consent.
hus, DCi takes value 1 if management can file for reorganization
ithout creditors’ consent (France and Spain), and 0 otherwise.

he estimation results of Eq. (9) including this dummy are pro-
ided in the third column of Table 8. The coefficient on cash
ow for firms belonging to countries whose codes embody this
haracteristic (0.0624 + 0.1543 = 0.2167, which is significantly dif-
erent from zero, see t1) is greater than the coefficient obtained
or the other companies (0.0624). This result indicates that the
ossibility of reorganization without creditors’ consent leads to
igher investment–cash flow sensitivities, thus increasing the
isk of underinvestment. It is worthwhile emphasizing that pre-
ious estimates of the (ˇ1 + �1) coefficient were nearly double
hose of ˇ1. However, the investment–cash flow sensitivity of
rms with reorganization without creditor’s consent more than
riples that of the other firms. From our point of view, this result
ndicates that allowing the reorganization without the creditors’
onsent substantially increases bondholders’ risk and, therefore,
his characteristic plays a crucial role in the underinvestment prob-
em.

Finally, creditors’ lack of control when the firm files for reorga-
ization facilitates underinvestment as well. We have thus defined
dummy variable, DCi, that equals 1 if the insolvency code does
ot give control to creditors when the firm files for reorganiza-
ion (France, Spain, the US, and Germany), and 0 otherwise. The
ast column of Table 8 shows that the sensitivity of investment
o cash flow is greater when creditors do not control firms in
eorganization (0.0473 + 0.0668 = 0.1141, which is significantly dif-

erent from zero, see t1, versus 0.0473). Note that the weight of
he coefficient on cash flow for firms exhibiting this characteris-
ic is three times that for the remaining firms. That is, creditors’
ack of control when the firm files for reorganization is more
elevant in underinvestment processes than the violation of the

k
e
r

no correlation between the instruments and the error term; degrees of freedom in

bsolute priority rule and the automatic stay, but it is less impor-
ant than reorganization without creditors’ consent. This last result
s somehow unexpected, since the negative consequences of the
eorganization without creditors’ consent should be lower than
hose of not giving control to creditors. The explanation for this
onflicting result is that those codes that do not give control to
reditors when the firm files for reorganization are also lenient
odes (see the last column of Table 8) and, therefore, the nega-
ive consequences (i.e. underinvestment processes) of creditors’
ack of control are partially offset by the higher investment lev-
ls encouraged when the management stays in cases of financial
nsolvency.

.3. Robustness check

The Sargan tests reported in Table 8 are significantly higher than
hose of previous estimates. This increment in the Sargan tests’ val-
es could be caused by either a bad choice of the instruments or the
ggregation of firms from several countries. To address this ques-
ion, we have checked the estimation by using different groups of
nstruments. Since the results obtained are very similar to those
iscussed above, we conclude that there is no problem with the

nstruments chosen.
We have thus developed an alternative econometric strategy in

rder to test Hypothesis 3. This strategy consists of estimating the
ame model twice, first using firms from countries whose financial
nsolvency codes embody each of the characteristics analysed, and
econd using firms from the remaining countries. However, this
ew strategy is less suitable for comparing the coefficients esti-
ated for both types of firms. We have thus calculated the elasticity

or such coefficients10 in order to perform the comparison by using
10 Elasticities are computed using the following formula: hk = bk(xk/b′ x̄), where
stands for the variable, bk denotes its coefficient, xk is its mean, and b′ x̄ is the

stimate of the expected value for the dependent variable using the mean values of
egressors.



J. Pindado et al. / International Review of Law and Economics 28 (2008) 227–238 235

Table 8
Results for the model estimated for all countries according to the characteristics of the insolvency codes across countries.

Distortion index/violation of absolute priority
rule

Automatic stay Reorganization without
creditors’ consent

Creditors’ lack of
control/lenient codes

(CF/K)i,t−1 0.0465* (0.0095) 0.0523* (0.0103) 0.0624* (0.0143) 0.0473* (0.0093)
qi,t−1 0.0066* (0.0014) 0.0071* (0.0014) 0.0088* (0.0015) 0.0065* (0.0014)
(I/K)i,t−1 0.0925* (0.0113) 0.0904* (0.0108) 0.0836* (0.0109) 0.0939* (0.0111)
DCit (CF/K)i,t−1 0.0674* (0.0262) 0.0487* (0.0202) 0.1543* (0.0606) 0.0668* (0.0255)
t1 3.837 4.037 3.427 3.984
z1 130 (4) 137 (4) 141 (4) 137 (4)
z2 144 (7) 151 (7) 166 (7) 134 (7)
z3 50 (4) 53 (4) 55 (4) 49 (4)
m1 −6.520 −6.502 −6.528 −6.536
m2 0.993 −1.021 −1.185 −0.962
Sargan 209.07 (108) 186.48 (108) 159.91 (108) 198.15 (108)

The dependent variable is the investment undertaken by companies, (I/K)it . DCi is a dummy variable that in the first column takes value 1 when the firm belongs to a country
with a distortion index higher than the mean, and 0 otherwise. In the remainder of the columns this dummy variable equals 1 if the firm belongs to a country allowing
automatic stay, reorganization without creditors’ consent, and lack of control by creditors, respectively. The regressions are performed by using the panels described in Table 2
for each country. The rest of the information needed to read this table is: (i) heteroskedasticity consistent asymptotic standard error in parentheses; (ii) * indicates significance
at the 1% level; (iii) t1 is the t-statistic for the linear restriction test under the following null hypothesis: H0 = ˇ1 + �1; (iv) z1 is a Wald test of the joint significance of the
reported coefficients, asymptotically distributed as �2 under the null of no relationship; degrees of freedom in parentheses; (v) z2 is a Wald test of the joint significance of
the time dummy variables, asymptotically distributed as �2 under the null of no relationship; degrees of freedom in parentheses; (vi) z3 is a Wald test of the joint significance
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f the country dummy variables, asymptotically distributed as �2 under the null of
rder i using residuals in first differences, asymptotically distributed as N(0,1) under
symptotically distributed as �2 under the null of no correlation between the instru

here hcf is the elasticity of the coefficient on cash flow, and hq

s the elasticity of the coefficient on Tobin’s q. Both elasticities are
dded in the denominator because cash flow and Tobin’s q are the
heoretical determinants of a firm’s investment according to our

odel.
Tables 9 and 10 provide the estimation results of the investment

odel using this new econometric strategy. Note that the infor-
ation in Table 1 has been used to separate the sample, instead

f constructing dummy variables. The first column of Table 9
isplays the estimates for firms belonging to a country whose insol-
ency code violates the absolute priority rule, while the second
olumn shows the results for the remaining firms. These results

llow us to compare the importance of cash flow in explain-
ng a firm’s investment by computing our elasticity index. This
ndex is greater for firms belonging to a country whose insolvency
ode violates the absolute priority rule (eicf = 0.1925) than for the
thers (eicf = 0.1799); hence the former suffer from more under-

c
r
c
t
f

able 9
esults for the model estimated by dividing countries according to the characteristics of t

High distortion index/violation of absolute
priority rule

Low distortion i

CF/K)i,t−1 0.0370* (0.0121) 0.1237* (0.0183
i,t−1 0.0063* (0.0013) 0.0229* (0.0038
I/K)i,t−1 0.1097* (0.0152) 0.0199* (0.0075
cf 0.0409 0.2137
q 0.1716 0.9743
icf 0.1925 0.1799
1 91 (3) 95 (3)
2 67 (7) 293 (7)

1 −7.861 −3.498
2 0.387 −1.374

argan 97.29 (81) 103.57 (81)

he dependent variable is the investment undertaken by companies, (I/K)it . The regression
f the information needed to read this table is: (i) heteroskedasticity consistent asympto
lasticities are computed using the following formula: hk = bk(xk/b′ x̄), where k stands for t
alue for the dependent variable using the mean values of regressors; (iv) the elasticity ind
he elasticity of Tobin’s q; (v) z1 is a Wald test of the joint significance of the reported coef
f freedom in parentheses; (vi) z2 is a Wald test of the joint significance of the time dum
egrees of freedom in parentheses; (vii) mi is a serial correlation test of order i using res
erial correlation; (viii) Sargan is a test of the over-identifying restrictions, asymptotically
rror term; degrees of freedom in parentheses.
ationship; degrees of freedom in parentheses; (vii) mi is a serial correlation test of
ull of no serial correlation; (viii) Sargan is a test of the over-identifying restrictions,
s and the error term; degrees of freedom in parentheses.

nvestment problems than the latter. This evidence confirms the
esults presented in the first column of Table 8. Furthermore, the
mplementation of this second strategy shows that the observed
ncrement in the Sargan tests was caused by the aggregation of
ountries, since they are now similar to those of previous esti-
ates. Therefore, there is no significant correlation between the

nstruments and the error term, and the instruments used are
obust.

The estimation results of the investment model made by using
he remaining characteristics to split the sample are quite similar.
s shown in the third and fourth columns of Table 9, the elasticity

ndex is greater for firms belonging to countries whose insolvency

ode imposes an automatic stay (eicf = 0.2700) than for firms in the
est of the countries (eicf = 0.2104). Similarly, the first and second
olumns of Table 10 show that the elasticity index is higher when
he financial insolvency code gives legal coverage to seek protection
rom creditors by filing for reorganization without their consent

heir insolvency codes.

ndex/absolute priority rule Automatic stay No automatic stay

) 0.0474* (0.0137) 0.1024* (0.0158)
) 0.0055* (0.0013) 0.0212* (0.0033)
) 0.1077* (0.0156) 0.0774* (0.0172)

0.0543 0.1680
0.1549 0.6304
0.2700 0.2104
85 (3) 81 (3)
57 (7) 301 (7)
−8.369 −2.402
−0.842 −1.542
101.11 (81) 123.47 (81)

s are performed by using the panels described in Table 2 for each country. The rest
tic standard error in parentheses; (ii) * indicates significance at the 1% level; (iii)

he variable, bk is its coefficient, xk is its mean, and b′ x̄ is the estimate of the expected
ex is defined as eicf = (hcf/(hcf + hq)), where hcf is the elasticity of cash flow, and hq is

ficients, asymptotically distributed as �2 under the null of no relationship; degrees
my variables, asymptotically distributed as �2 under the null of no relationship;

iduals in first differences, asymptotically distributed as N(0,1) under the null of no
distributed as �2 under the null of no correlation between the instruments and the
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Table 10
Results for the model estimated by dividing countries according to the characteristics of their insolvency codes (continuation).

Reorganization without
creditors’ consent

Reorganization with creditors’
consent

Creditors’ lack of control/lenient
code

Creditors’ control/harsh codes

(CF/K)i,t−1 0.5228* (0.0331) 0.0485* (0.0137) 0.0457* (0.0135) 0.0873* (0.0131)
qi,t−1 0.0110* (0.0025) 0.0091* (0.0014) 0.0050* (0.0013) 0.0288* (0.0043)
(I/K)i,t−1 0.0211* (0.0073) 0.0890* (0.0119) 0.1139* (0.0148) 0.0287* (0.0062)
hcf 1.0529 0.1565 0.0531 0.1554
hq 0.4597 0.6692 0.1382 0.9581
eicf 0.6961 0.1893 0.2776 0.1396
z1 267 (3) 113(3) 93 (3) 96 (3)
z2 130 (7) 161 (7) 109 (7) 227 (7)
m1 −3.792 −5.685 −8.796 −2.174
m2 −1.540 −0.274 −0.995 −1.173
Sargan 97.00 (81) 112.03 (81) 100.96 (81) 86.40 (81)

The dependent variable is the investment undertaken by companies, (I/K)it . The regressions are performed by using the panels described in Table 2 for each country. The rest
of the information needed to read this table is: (i) heteroskedasticity consistent asymptotic standard error in parentheses; (ii) * indicates significance at the 1% level; (iii)
elasticities are computed using the following formula: hk = bk(xk/b′ x̄), where k stands for the variable, bk is its coefficient, xk is its mean, and b′ x̄ is the estimate of the expected
value for the dependent variable using the mean values of regressors; (iv) the elasticity index is defined as eicf = (hcf/(hcf + hq)), where hcf is the elasticity of cash flow, and hq is
the elasticity of Tobin’s q; (v) z1 is a Wald test of the joint significance of the reported coefficients, asymptotically distributed as �2 under the null of no relationship; degrees
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d g res
s ically
e

(
p
b
t
F
c
i
f
t

5

t
c
e
c
d
t
p

t
T
a
e
a
s
o
o

c
p
i
a
o

o
m
m
a
r

i

a
t
d
r
c
t

A

F
H
a
l
J
w
m
A
s
U
l
m
(
f
(
b
a
t
a

f freedom in parentheses; (vi) z2 is a Wald test of the joint significance of the tim
egrees of freedom in parentheses; (vii) mi is a serial correlation test of order i usin
erial correlation; (viii) Sargan is a test of the over-identifying restrictions, asymptot
rror term; degrees of freedom in parentheses.

eicf = 0.6961 versus eicf = 0.1893). This result confirms that of the
revious estimation strategy, and it thus indicates that the possi-
ility of filing for reorganization without the creditors’ consent is
he characteristic that most negatively affects a firm’s investment.
inally, the third and fourth columns of Table 10 provide results
onfirming that the elasticity index for firms in countries whose
nsolvency code does not confer control on creditors when filing
or reorganization (eicf = 0.2776) is greater than that obtained for
he rest of the firms (eicf = 0.1396).11

. Conclusions

The role played by financial insolvency codes is decisive in that
hey are expected to promote the most suitable allocations of finan-
ial resources by mitigating the costs of financial distress, especially
x ante insolvency costs. In this context, we investigate how finan-
ial insolvency codes influence a firm’s investment by analysing
ifferent characteristics embodied in these codes that give rise to
wo well-known distortions: underinvestment and overinvestment
rocesses.

Ex ante insolvency costs discourage firms from investing in all
he countries analysed (the US, the UK, Germany, France, and Spain).
herefore, the greater the ex ante insolvency costs faced by firms
re, the less they invest. This means that governments can avoid
conomic inefficiencies if laws mitigating ex ante insolvency costs
re passed. Note that these costs partially explain the country-
pecific effect influencing firms’ investment, since the magnitude
f the effect of a financial insolvency code on investment depends
n its own characteristics.

When analysing the characteristics of financial insolvency
odes, we find that most of them contribute to underinvestment

roblems. These characteristics are: violations of the absolute prior-

ty rule, automatic stay, reorganization without creditors’ consent,
nd creditors’ lack of control of the reorganization process. On the
ther hand, codes allowing management to stay in cases of financial

11 Additionally, we have performed a second robustness check to make sure that
ur results are not biased by other institutional factors that could impact on invest-
ent. Specifically, the level of development of equity markets, banks and bonds
arket could affect the level of investment, in that they provide firms with the

vailability of financing. The results, which support our findings, are available on
equest from the authors.
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my variables, asymptotically distributed as �2 under the null of no relationship;
iduals in first differences, asymptotically distributed as N(0,1) under the null of no
distributed as �2 under the null of no correlation between the instruments and the

nsolvency, i.e. lenient codes, encourage overinvestment processes.
Finally, although all the above-mentioned characteristics that

re expected to give rise to underinvestment problems are found
o negatively affect investment, the magnitude of this effect is
ifferent. The most relevant characteristics are those referring to
eorganization without creditors’ consent, and creditors’ lack of
ontrol when the firm files for reorganization. Automatic stay and
he violation of the absolute priority rule seem to be less decisive.
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ppendix A

.1. Investment

Investment was calculated according to the proposal by

ewellen and Badrinath (1997) as follows.

Let FAit be the gross book value of the tangible fixed assets of the
eriod t, Rit the gross book value of the old assets retired during the
ear t, ABDit the accumulated book depreciation for the year t, and
Dit the book depreciation expense corresponding to year t. Then
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e have the following equalities:

Ait = FAit−1 + Iit − Rit (A1)

BDit = ABDit−1 + BDit − Rit (A2)

If we solve Eq. (A2) for Rit and substitute it into Eq. (A1), we
btain (A3):

Ait = FAit−1 + Iit + ABDit − ABDit−1 − BDit (A3)

Realigning terms, Eq. (A3) is transformed into expression (A4):

Ait − ABDit = FAit−1 − ABDit−1 + Iit − BDit (A4)

Since FAit − ABDit = NFit, i.e. the net fixed assets, the former equa-
ion can be rewritten more compactly as in Eq. (A5):

Fit = NFit−1 + Iit − BDit (A5)

From which the value of investment can be found:

it = NFit − NFit−1 + BDit

.2. Cash flow

Fit = NIit + BDit + Pit

here NIit is the net income and Pit are the different provisions that
he profit and loss account shows.

.3. Replacement value of capital

it = RFit + (TAitt − BFit)

here RFit is the replacement value of tangible fixed assets, TAit is
he book value of total assets, and BFit is the book value of tangi-
le fixed assets. The last four terms were obtained from the firm’s
alance sheet, and the first one was calculated according to Perfect
nd Wiles (1994):

Fit = RFit−1

[
1 + �t

1 + ıit

]
+ Iit

or t > t0 and RFit0 = BFit0, where t0 is the first year of the cho-
en period, in our case 1990. On the other hand, ıit = Dit/BFit and
t = (GCGPt − GCGPt−1)/GCGPt−1, where GCGPt is the growth of cap-

tal goods prices reported in the Main Economic Indicators, which
s published by the OECD.

.4. Tobin’s q

it = MVEit + PSit + MVDit

Kit

here MVEit is the market value of common equity, PSit is the book
alue of the firm’s outstanding preferred stock, and MVDit is the
arket value of debt, which is obtained as the sum of the market

alue of short-term debt (BVSTDit) and the market value of long-
erm debt (MVLTDit). BVSTDit is proxied by the book value of short-
erm debt, and MVLTDit is calculated as follows:

VLTDit =
[

1 + lit
1 + il

]3

BVLTDit

here BVLTDit is the book value of long-term debt, il is the interest
ate of long-term debt reported in the Main Economic Indica-
ors, and lit is the average cost of long-term debt, defined as
it = (IPLTDit/BVLTDit), where IPLTDit is the interest payable on long-
erm debt, which has been obtained by distributing the interest

ayable between short- and long-term debt depending on the inter-
st rates. That is:

PLTDit = il BVLTDit

is BVSTDit + il BVLTDit
IPit

A

A

and Economics 28 (2008) 227–238 237

here IPit is the interest payable, and is stands for the interest rate
f short-term debt, also reported in the Main Economic Indicators.

.5. Probability of insolvency

To proxy the probability of insolvency, we followed the method-
logy developed by Pindado, Rodrigues, and de la Torre (2008). This
pproach is based on Cleary (1999), who adapts Altman (1968) by
sing a new methodology characterized by the use of stock vari-
bles at the beginning of the period and flow variables at the end
f the period as explanatory variables. These variables are normal-
zed by the replacement value of total assets at the beginning of
he period, instead of the book value used by Cleary (1999). Like
indado and Rodrigues (2004) and Pindado et al. (2008), the resul-
ant model is more parsimonious than previous models that use
iscriminant or logistic analysis in order to obtain the probabil-

ty of financial insolvency, PIit. Specifically, the model proposed for
roxying the probability of financial insolvency is as follows:

rob (Y > 0) = ˇ0 + ˇ1 EBITit/Kit−1 + ˇ2 FEit/Kit−1

+ ˇ3 CPit−1/Kit−1 + dt + �i + uit

The dependent variable is a binary variable that takes value 1
or financially distressed companies, and 0 otherwise. Like Wruck
1990), Asquith, Gertner, & Scharfstein (1994), Andrade and Kaplan
1998), and Whitaker (1999), a company is classified as financially
istressed whenever their Earnings Before Interests, Taxes, and
mortizations are lower than their financial expenses. The explana-

ory variables included in the model are Earnings Before Interests
nd Taxes (EBITit), Financial Expenses (FEit), and Cumulative Prof-
tability (CPit); all of them scaled by the replacement value of the
otal assets (Kit−1) at the beginning of the period.

The econometric methodology used to estimate this model can
e summarized as follows. Once the econometric specification of
he model has been developed according to the financial theory, it is
stimated by using panel data methodology (i.e. a panel data model
ith discrete dependent variable) in order to check the robust-
ess of the model by eliminating the unobservable heterogeneity.
ext, the robust model is estimated in cross-section in order to

ncorporate the individual heterogeneity into the probability of
nancial insolvency provided by the logit model. Note that the val-
es obtained for the probability of insolvency range from 0 to 1, thus
hey are a suitable index to proxy the probability of insolvency that
takeholders assign to each firm ex ante.

.6. Ex ante financial insolvency costs

AICit = PIit EPICit

here EPICit stands for the ex post financial insolvency costs, prox-
ed by the intangible assets including goodwill.
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